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A liquid storage (52) of the present invention includes a
liquid storing part (55) storing liquid and a spout (56) having
a flow path (56a) opened/closed according to relative attach-
ing and detaching of a connected subject (33) being a flow
destination of the liquid stored in the liquid storing part (55),
and the spout (56) includes a contact face (75) having an
opening part (72a) opened so as to lead to the flow path
(56a), with which the connected subject (33) comes into
contact when attaching the connected subject (33), and a
liquid groove (76) recessed in the contact face (75) to guide
and hold the liquid adhered onto the opening part (72a)
when detaching the connected subject (33).
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LIQUID STORAGE AND INK CONTAINER
AND INKJET IMAGE FORMING
APPARATUS INCLUDING THIS

TECHNICAL FIELD

The present disclosure relates to a liquid storage storing a
liquid, such as an ink, and an ink container and an inkjet
image forming apparatus including this.

BACKGROUND ART

An inkjet image forming apparatus forming an image on
a sheet by ejecting an ink supplied via a supplying port of a
liquid storage as an ink drop from a recording head is widely
known.

For example, in Patent Document 1, an ink cartridge, in
which a liquid chamber storing an ink of a liquid is formed
and an ink supplying port bored in a wall face of the liquid
chamber is sealed by an elastic sealing material, is disclosed.
This ink cartridge is slid on a carriage stand and connected
to a printing head as a connected subject. At this time, a
hollow needle arranged at a side of the printing head pierces
the elastic sealing material of the ink supplying port of the
ink cartridge to be inserted into the liquid chamber.

PRIOR ART DOCUMENT
Patent Document

[PATENT DOCUMENT 1] Japanese patent laid-open
publication No. H06-238908

SUMMARY OF INVENTION
Problems to be Solved by the Invention

However, the above-mentioned ink cartridge may make
the ink adhered on an outside face of the clastic sealing
material when the hollow needle is relatively pulled out.
That is, at the moment when the hollow needle is completely
pulled out, the ink slightly leaked is adhered on the outside
face of the elastic sealing material. This ink adhered on the
elastic sealing material is feared to drip by gravity and to soil
the carriage stand and the inside of the apparatus.

The present invention is provided to solve the above-
mentioned problems and its object is to provide a liquid
storage restraining a drip of a liquid leaked when a con-
nected subject is detached, and an ink container and an inkjet
image forming apparatus including this.

Means for Solving the Problem

A liquid storage of the present invention includes a liquid
storing part storing liquid and a spout having a flow path
opened/closed according to relative attaching and detaching
of'a connected subject being a flow destination of the liquid
stored in the liquid storing part, and the spout includes a
contact face having an opening part opened so as to lead to
the flow path, with which the connected subject comes into
contact when attaching the connected subject, and a liquid
groove recessed in the contact face to guide and hold the
liquid adhered onto the opening part when detaching the
connected subject.

An ink container of the present invention includes the
above-mentioned liquid storage.
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An inkjet image forming apparatus of the present inven-
tion includes the above-mentioned ink container.

Effects of the Invention

In accordance with the present invention, it is possible to
restrain a drip of a liquid leaked when a connected subject
is detached.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 It is a perspective view showing a printer in
accordance with a first embodiment of the present invention.

FIG. 2 It is a sectional view schematically showing an
internal structure of the printer in accordance with the first
embodiment of the present invention.

FIG. 3 It is a perspective view showing the printer in a
state, where an installation cover of a container installed part
is opened, in accordance with the first embodiment of the
present invention.

FIG. 4 Tt is a perspective view showing the container
installed part of the printer in accordance with the first
embodiment of the present invention.

FIG. 5 It is a perspective view showing a connecting
mechanism part of the container installed part of the printer
in accordance with the first embodiment of the present
invention.

FIG. 6 It is a lateral sectional view showing the printer in
a state, where the connecting mechanism part and a spout of
a pouch pack are not connected, in accordance with the first
embodiment of the present invention.

FIG. 7 It is a lateral sectional view showing the printer in
a state, where the connecting mechanism part and a spout of
the pouch pack are connected, in accordance with the first
embodiment of the present invention.

FIG. 8 It is a perspective view showing a part of an ink
container of the printer in accordance with the first embodi-
ment of the present invention.

FIG. 9 It is a sectional perspective view showing a part of
the ink container of the printer in accordance with the first
embodiment of the present invention.

FIG. 10 It is a perspective view showing a part of the
pouch pack in accordance with the first embodiment of the
present invention.

FIG. 11 It is a perspective view showing a part of a pouch
pack in accordance with a second embodiment of the present
invention.

FIG. 12 It is a sectional view schematically showing a cap
of a spout of a pouch pack in accordance with a third
embodiment of the present invention.

FIG. 13 It is a back view schematically showing a spout
of'a pouch pack in accordance with a fourth embodiment of
the present invention.

FIG. 14 It is a back view schematically showing a spout
of a pouch pack in accordance with a fifth embodiment of
the present invention.

MODES FOR CARRYING OUT THE
INVENTION

In the following, an embodiment of the present invention
will be described with reference to the appended drawings.
Incidentally, in the following description, for convenience,
an arrow Fr indicated in each figure and this side of a paper
face in FIG. 2 are defined as a front face side (a front side)
of a color printer.
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First Embodiment

With reference to FIGS. 1 to 3, an entire structure of an
inkjet color printer 1 (often called as a “printer 1) according
to a first embodiment will be described. FIG. 1 is a perspec-
tive view showing a printer 1 and FIG. 2 is a sectional view
schematically showing an internal structure of the printer 1.
FIG. 3 is a perspective view showing a state where an
installation cover 9 of a container installed part 8 of the
printer 1 is opened.

As shown in FIGS. 1 and 2, the printer 1 includes a
box-formed printer main body 2. In a lower part of the
printer main body 2, a plurality of sheet feeding cassette 3
storing a sheet P is installed pullably. Incidentally, for the
sake of convenience of the description, in FIG. 2, only one
of the plurality of sheet feeding cassette 3 is illustrated.

In a top face of the printer main body 2, a protruding part
4 is formed and, in its right face, an ejecting port 5 ejecting
the sheet P after image forming to an ejected sheet tray 6 is
opened. At a forward side of the protrusion 4, a touch
panel-type operational panel 7 is attached. In a right upper
part of the printer main body 2, a container installed part 8
including an openable/closable installation cover 9 is
arranged (refer to FIG. 3).

As shown in FIG. 2, in a right part of the printer main
body 2, a conveying path 10 for the sheet P extending
upwardly from the vicinity of the sheet feeding cassette 3 is
arranged. At an upstream end part of the conveying path 10,
a sheet feeding roller 11 is positioned and, at a right side of
the sheet feeding roller 11, a pair of conveying rollers 12 are
positioned. At a downstream end part of the conveying path
10, a pair of registration rollers 13 are positioned.

In an intermediate part of the printer main body 2, a
conveying unit 14 supported by an upward/downward mov-
able conveyance frame 15 is arranged. The conveying unit
14 includes a driving roller 16, a following roller 17 and a
tension roller 18 rotatably supported by the conveyance
frame 15, and an endless conveyance belt 19 wound around
each roller 16, 17, 18, and an air intake duct 20 located so
as to be surrounded by the conveyance belt 19.

In an upper face of the conveyance belt 19, a roughly flat
conveyance face 21 is formed. In upper faces of the con-
veyance belt 19 and the air intake duct 20, a lot of air intake
holes (not shown) are formed. By activating a sucking
means (not shown), such as a suction pomp, connected to the
air intake duct 20, suction force is acted on the conveyance
face 21 via the lot of air intake holes.

At a downward side of the conveying unit 14, a pair of left
and right elevating means 22 are arranged. Each elevating
means 22 drives a motor (not shown) to rotate each cam 24
between an upright posture (refer to solid line in FIG. 2) and
a laid-down posture (refer to two-dot chain line in FIG. 2).
Each cam 24 lifts up the conveyance frame 15 to move the
conveying unit 14 upwardly by taking the upright posture
and releases lifting of the conveyance frame 15 to move the
conveying unit 14 downwardly by taking the laid-down
posture.

At an upward side of the conveying unit 14, four record-
ing heads 25 (25K, 25C, 25M, 25Y) corresponding to the
respective colors of black (K), cyan (C), magenta (M) and
yellow (Y) are arranged in parallel in order from an
upstream side in a conveying direction of the sheet P. The
recording head 25 of each color has nozzles (not shown)
facing to the conveyance face 21 of the conveyance belt 19.

As shown in FIGS. 2 and 3, in the container installed part
8, four ink containers 26 (26K, 26C, 26M, 26Y) for the
respective colors of inks (liquids) are installed in parallel
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attachably/detachably in forward and backward directions.
The four ink containers 26 contains the respective inks of
black (K), cyan (C), magenta (M) and yellow (Y) in order
from the upstream side in the conveying direction of the
sheet P. Incidentally, except for a case of describing with
specifying the color, about the recording head 25 and the ink
container 26, reference numeral of only Arabic numerals is
put.

As shown in FIG. 2, each ink container 26 is connected to
each recording head 25 via a sub container 26a by ink
supplying tubes 265. The ink stored in each ink container 26
is temporarily stored in the sub container 26a, and then,
supplied to each recording head 25. Incidentally, the sub
container 26a and the ink supplying tubes 265 are arranged
so as to correspond to the ink of each color, but FIG. 2
illustrates only one corresponding to black (K).

In a left upper part of the printer main body 2, a drying
device 28, an ejecting path 29 and a pair of ejecting rollers
30 are arranged. The ejecting path 29 extends to a left side
of the drying device 28, goes upwardly with a roughly
U-turn and extends to the pair of ejecting rollers 30 near the
ejecting port 5. Incidentally, the drying device 28 may be
omitted.

Next, the operation of forming an image by the printer 1
having a configuration mentioned above will be described.

The printer 1, when receiving image data from an external
computer (not shown) or the like, drives and rotates the sheet
feeding roller 11 to pick up the sheet P in the sheet feeding
cassette 3, and drives and rotates the conveying rollers 12 to
feed the picked-up sheet P to the conveying path 10. The
printer 1 drives and rotates the pair of registration rollers 13
to feed the sheet P from the conveying path 10 to the
conveyance face 21 of the conveyance belt 19. The printer
1 drives the sucking means connected to the air intake duct
20 to suck the sheet P onto the conveyance face 21.

The printer 1 ejects the ink supplied from each ink
container 26 out of the nozzles of each recording head 25 on
the basis of the image data. Thereby, an ink image is formed
on the sheet P sucked on the conveyance face 21. After that,
the printer 1 drives and rotates the driving roller 16 to feed
the sheet P, in which the image is formed, to the ejecting path
29, and drives and rotates the pair of ejecting rollers 30 to
eject the sheet P from the ejecting port 5 onto the ejected
sheet tray 6. Incidentally, the printer 1 drives the drying
device 28 to dry the ink on the sheets in the middle in a way
from the conveyance face 21 to the ejecting path 29.

Next, with reference to FIGS. 3 to 7, the container
installed part 8 will be described. FIG. 4 is a perspective
view showing the container installed part 8. FIG. 5 is a
perspective view showing a connecting mechanism part 33
of the container installed part 8. FIGS. 6 and 7 are lateral
sectional views showing the connecting mechanism part 33
and a spout 56 of a pouch pack 52, wherein FIG. 6 shows a
not-connected state and FIG. 7 shows a connected state.

As shown in FIG. 4, the container installed part 8 includes
a flat plate formed installed frame 31, four partition plates 32
arranged in parallel in left and right directions at a forward
side of the installed frame 31 and four connecting mecha-
nism parts 33 arranged in parallel adjacently in left and right
directions in a rear end part of the installed frame 31.

Each partition plate 32 is formed in a plate shape elon-
gated in the forward and backward directions and is erected
at regular intervals from a left end of the installed frame 31
to the right direction. Into four installed spaces 34 arranged
by being partitioned by the respective partition plates 32, the
ink containers 26 are respectively inserted in the forward
and backward directions.
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As shown in FIG. 5, each connecting mechanism part 33
as a connected subject has a connecting frame 37 formed in
a rectangular cylindrical shape opened in the forward and
backward directions and a connecting main body 38
arranged at a backward side from the center in the forward
and backward directions inside the connecting frame 37.
Incidentally, since four connecting mechanism parts 33 have
the similar structures to each other, one connecting mecha-
nism part 33 will be spotted and described as follows.

The connecting main body 38 has a guide tube part 40
(refer to FIG. 6) formed integrally with the connecting frame
37, a needle 41 supported in a shaft center of the guide tube
part 40 so as to be capable of advancing and retreating in the
forward and backward directions and a connecting part 42
supported so as to be capable of advancing and retreating
with respect to the needle 41.

As shown in FIGS. 6 and 7, the guide tube part 40 is
formed in a hollow cylindrical shape projected forwardly
and is arranged at the center of an inside face of the
connecting frame 37.

The needle 41 is formed in a roughly hollow cylindrical
shape and has a flange part 44 projected from a roughly
center in the forward and backward directions to an outside
in a radial direction. The needle 41 inserts its rear side from
the flange part 44 into the inside of the guide tube part 40.
In a rear end part of the needle 41, a tube connected part 43,
to which am upstream side end part of the ink supplying tube
26b is connected, is protruded. Moreover, between the
flange part 44 and the guide tube part 40, a biasing member
45 (e.g. a spring or a rubber) biasing the needle 41 forwardly
is arranged. Further, in a front end part of the needle 41, four
flow opening parts 46 are formed in regular intervals in a
circumferential direction.

The connecting part 42 is formed in a roughly cylindrical
shape with opening its rear side. In a rear end part of the
connecting part 42, a claw part 47 engaging with the flange
part 44 is formed and, at a shaft center of a front end face
of the connecting part 42, a circular hole 48, into which a
distal end part of the needle 41 is inserted, is formed. The
connecting part 42 is supported slidably in the forward and
backward direction by engaging the claw part 47 with the
flange part 44. Incidentally, the connecting part 42 is biased
forwardly by a biasing member, which illustration is omit-
ted.

Next, with reference to FIGS. 4 and 6 to 10, the ink
container 26 will be described. FIG. 8 is a perspective view
showing a part of the ink container 26. FIG. 9 is a sectional
perspective view showing a part of the ink container 26.
FIG. 10 is a perspective view showing a part of the pouch
pack 52. Incidentally, since four ink containers 26 have the
similar structures to each other, one ink container 26 will be
spotted and described as follows.

As shown in FIG. 4, the ink container 26 includes a
container case 50 formed in a roughly rectangular parallel-
epiped shape elongated in the forward and backward direc-
tions, a spout cover 51 installed to a rear part of the container
case 50 and the pouch pack 52 (refer to FIG. 9) installed
inside the container case 50.

The container case 50 is a hollow case having a capacity
capable of containing the pouch pack 52. In a front end part
of the container case 50, a gripping part 50a griped by a
worker in replacing is provided.

As shown in FIGS. 8 and 9, the spout cover 51 is formed
in a roughly rectangular parallelepiped shape shortened in
the forward and backward directions. The spout cover 51 is
configured so as to be divided into two upper and lower
parts. In a front part of the spout cover 51, an engaging part
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51a engaging with a rear end part of the container case 50
is formed. At the center of a front end face of the spout cover
51, a spout insertion hole 53 is bored and, at the center of a
rear end face of the spout cover 51, a circular connection
introducing hole 54 is bored. In a top face of the spout cover
51, a plurality of identification recessed parts 515 for iden-
tifying the color and others of the ink in the ink container 26
(the pouch pack 52) installed to the container installed part
8 are recessed. Incidentally, the container installed part 8
(the connecting frame 37) includes a detecting device (not
shown) detecting the identification recessed parts 515 or
protrusions (not shown) corresponding to shapes of the
identification recessed parts 5164.

As shown in FIGS. 9 and 10, the pouch pack 52 as a liquid
storage is formed in a bag shape elongated in the forward
and backward directions and includes a pack main body 55
as a liquid storing part storing the ink and a spout 56 having
a flow path 56a (refer to FIG. 6) opened and closed
according to attaching and detaching of the connecting
mechanism part 33 as a flow destination of the ink stored in
the pack main body 55.

The pouch pack 52 is contained in the container case 50
in a state that the spout 56 is directed backwardly. The pouch
pack 52 encloses the ink in the pack main body 55 in a
vacuum state and flows out the ink from the spout 56.

As shown in FIG. 10, the pack main body 55 is formed in
a bag shape by superimposing vertically two upper and
lower film materials 55a in a rectangular shape elongated in
the forward and backward directions from a plane view and
by thermo-compressing (welding) their peripheries. The film
material 55q has flexibility and is configured, for example,
by laminating polyester, aluminum, nylon and low level
density polyethylene in order from a surface side.

The spout 56 includes a supplying port 57 connected in a
state exposed from the pack main body 55, a connecting port
58 formed integrally at a backward side of the supplying port
57 and sealed in a state put between a pair of the upper and
lower film materials 55a and a sealing member 59 enclosing
the ink stored in the pack main body 55.

As shown in FIGS. 6 and 7, the supplying port 57 is
formed in a hollow cylindrical shape so as to communicate
the inside and the outside the pack main body 55. The
supplying port 57 also works as a filling port filling the ink
in the pack main body 55 and is enclosed by the sealing
member 59 after the pack main body 55 is filled with the ink.

In a circumference of a rear side of the supplying port 57,
a pair of engaging flanges 57a in an octagonal shape
extending to the outside in a radial direction are arranged in
parallel in the forward and backward directions. By engag-
ing an edge part of the spout insertion hole 53 of the
above-mentioned spout cover 51 between the pair of front
and rear engaging flanges 57a, the spout 56 is held by the
spout insertion hole 53 (refer to FIG. 9). Incidentally, the
shape of each engaging flange 57a may be optional, for
example, a circular shape or a rectangular shape. In a further
backward side of the engaging flange 574, an annular
protruding part 575 slightly protruding from a circumference
face is formed (refer to FIG. 6).

As shown in FIGS. 6 and 7, the sealing member 59
includes a valve body unit 60 installed inside the supplying
port 57 and a cap 61 attached so as to cover the supplying
port 57 from rear ends (downstream ends in a flowing-out
direction of the ink) of the supplying port 57 and the valve
body unit 60.

The valve body unit 60 is configured so as to integrate a
pedestal 62 arranged inside the supplying port 57, a coil
spring 63 supported by the pedestal 62, a valve main body
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64 biased backwardly by the coil spring 63 and a check
valve 65 arranged between the pedestal 62 and the coil
spring 63 and opened only when the ink is flowed out to the
outside.

The pedestal 62 is formed in a hollow cylindrical shape
with a smaller diameter than an internal diameter of the
supplying port 57. In a front end face of the pedestal 62, a
projected wall face part 62a and a recessed wall face part
625 recessed forwardly in its center by one step are formed.
Inside the pedestal 62, a supporting shaft part 66 is arranged
along the flowing-out direction (the forward and backward
directions) of the ink. Near a base part of the supporting
shaft part 66, four pedestal side supplying holes (not shown)
for flowing out the ink stored in the pack main body 55 are
opened.

The coil spring 63 has elasticity and is formed by resin
material (e.g. polyester, polyetheretherketone, polyacetal or
the like) or metal (e.g. stainless steel or the like) with
excellent corrosion resistance.

The valve main body 64 has a valve body cylinder part 67
formed in a cylindrical shape with opening a front side, a
valve body supporting part 68 formed integrally in the center
of a rear end face of the valve body cylinder part 67 and an
O-ring 69 supported by the valve body supporting part 68.

The valve body cylinder part 67 is formed to have an
external diameter which can be inserted inside the pedestal
62. In a front end part of the valve body cylinder part 67,
locking claws 67a inserting from the inside into valve body
engaging holes 62¢ opened in the pedestal 62 are protruded
outwardly in a radial direction. The valve body supporting
part 68 is formed in a hollow cylindrical shape into which
the supporting shaft part 66 can be inserted. A distal end part
of the valve body supporting part 68 is formed in a tapered
shape. The O-ring 69 is supported by fitting into a base part
of the valve body supporting part 68.

The check valve 65 is formed by a roughly circular thin
film-like material. In the check valve 65, a shaft inserted
hole (not shown), into which the supporting shaft part 66 is
inserted, is formed.

Next, an assembly procedure of the valve body unit 60
will be described.

First, the worker relatively inserts the supporting shaft
part 66 into the shaft inserted hole of the check valve 65 and
pushes the check valve 65 to a base part (a front end part)
of the supporting shaft part 66. Thereby, the check valve 65
is located inside the recessed wall face part 626 of the
pedestal 62 in a state that rotation around an axis is
restricted. Subsequently, the worker inserts the supporting
shaft part 66 into a shaft center of the coil spring 63. A front
end of the coil spring 63 comes into contact with the
projected wall face part 62a of the pedestal 62.

Next, the worker attaches the valve main body 64 by
pushing it forwardly from a back side of the pedestal 62. In
this state, a rear end face of the coil spring 63 comes into
contact with an inside end face of the valve body cylinder
part 67. Moreover, the locking claws 67a of the valve body
cylinder part 67 is engaged with the valve body engaging
holes 62¢. Thereby, the pedestal 62, the coil spring 63, the
valve main body 64 and the check valve 65 are constructed
in one unit (refer to FIG. 6).

Incidentally, the valve main body 64 is supported mov-
ably in the forward and backward directions with respect to
an inner circumference face of the pedestal 62 and the
supporting shaft part 66. The check valve 65 is supported
between the recessed wall face part 626 and the coil spring
63 movably in the forward and backward directions with
respect to the base part of the supporting shaft part 66.
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As shown in FIG. 6, the cap 61 has a roughly cylindrical
exterior with opening a front side and has a cap main body
70 formed with a larger diameter than an external diameter
of'the supplying port 57 and a cylindrical valve seat tube part
71 arranged coaxially with the cap main body 70 to protrude
forwardly from a rear end face of the cap main body 70.

Inside a front end of the cap main body 70, an annular
hook part 70a locked by the above-mentioned annular
protruding part 575 of the supplying port 57 is formed. A
rear end face of the cap main body 70 composes a contact
face 75 with which the connecting part 42 comes into
contact when attaching the connecting mechanism part 33.
The contact face 75 is formed in parallel to a vertical plane
when attaching the connecting mechanism part 33 and is
formed so as to cover the supplying port 57. Incidentally, as
described in detail later, in the contact face 75, a liquid
groove 76 is recessed. Moreover, in an outer circumference
face of the cap main body 70, a first liquid absorbing
member 77 is arranged.

The valve seat tube part 71 is formed with a smaller
external diameter than an internal diameter of the pedestal
62 and the valve seat tube part 71 is formed with a larger
internal diameter than an external diameter of the valve body
supporting part 68. Inside the valve seat tube part 71, a
through hole 72 is formed. An opening part 72a of the
through hole 72 is formed at the center of the contact face
75 of the cap main body 70. Inside a front end of the valve
seat tube part 71, a chamfered valve seat 73 is formed. In an
inside face of a rear end between the cap main body 70 and
the valve seat tube part 71, an annular cap sealing material
74 is arranged. Incidentally, the cap sealing material 74 may
be omitted.

Next, attachment of the cap 61 to the supplying port 57
will be described.

First, the worker attaches the cap 61 from a rear side to the
supplying port 57 into which the valve body unit 60 is
inserted. Concretely, the worker inserts the supplying port
57 into the cap main body 70 relatively to engage the annular
hook part 70a of the cap main body 70 with the annular
protruding part 575 of the supplying port 57. At this time, a
rear end face of the pedestal 62 becomes a state coming into
pressure contact with the cap sealing material 74 and the
O-ring 69 of the valve main body 64 becomes a state coming
into pressure contact with the valve seat 73 of the cap 61.
Incidentally, the valve main body 64 is pushed slightly
forwardly against biasing force of the coil spring 63.

Accordingly, the attachment of the cap 61 to the supplying
port 57 is completed. In this state, inside of the valve body
unit 60, the flow path 56a is arranged between from the
pedestal side supplying holes to the opening part 72a of the
cap 61. Moreover, the O-ring 69 is pressured to the valve
seat 73 by the biasing force of the coil spring 63 (a valve
closing state) to prevent the ink stored in the pack main body
55 from leaking.

Next, with reference to FIGS. 6 and 7, a procedure
installing the ink container 26 configured above to the
container installed part 8 will be described. In detail, con-
necting action of the connecting main body 38 of the
connecting mechanism part 33 and the spout 56 of the pouch
pack 52 and flow of the ink will be described. Incidentally,
as shown in FIG. 6, it is assumed that the valve body unit 60
becomes the valve closing state.

The worker inserts the ink container 26 backwardly from
a front side of the container installed part 8. Then, the
connecting main body 38 of the connecting mechanism part
33 enters the spout cover 51 from the connection introducing
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hole 54 (refer to FIG. 6) and the contact face 75 of the spout
56 comes into contact with the connecting part 42 of the
connecting main body 38.

As pushing of the ink container 26 is advanced, the
connecting part 42 is pushed backwardly and the needle 41
is relatively moved forwardly. The needle 41 projects for-
wardly from the circular hole 48 of the connecting part 42
and enters the through hole 72 from the opening part 72a
opened in the contact face 75 of the spout 56 (refer to FIG.
D.

As pushing of the ink container 26 is further advanced, a
front end face of the needle 41 comes into contact with a rear
end face of the valve body supporting part 68 and the needle
41 is moved slightly backwardly against biasing force of the
biasing member 45. The valve main body 64 is moved
forwardly against the biasing force of the coil spring 63.
Thereby, the O-ring 69 coming into pressure contact with the
valve seat 73 of the cap 61 is separated forwardly to become
a valve opening state (refer to FIG. 7). Accordingly, con-
nection of the connecting main body 38 and the spout 56 is
completed.

When becoming the valve opening state, the ink stored in
the pack main body 55 is pushed out to the spout 56 by
atmospheric pressure generally acted to the pack main body
55. By this flowing-out pressure of the ink, the check valve
65 is moved backwardly and each pedestal side supplying
hole is opened.

As indicated by a broken line arrow in FIG. 7, the ink
flowed out from the pack main body 55 to the supplying port
57 flows into the flow path 56a arranged inside the valve
body unit 60, passes through a gap between the valve seat 73
and the O-ring 69 and each flow opening part 46 of the
needle 41, and flows into the inside of the needle 41. In
addition, the ink flows to the sub container 26a via the ink
supplying tube 265 connected to the tube connected part 43
of the guide tube part 40. As mentioned above, the pack
main body 55 and the recording head 25 are communicated
via the spout 56 and the needle 41 and the ink in the pack
main body 55 is supplied to the recording head 25.

Incidentally, for some reason, when the valve main body
64 is opened, the check valve 65 is moved forwardly by
pressure of the backward-flowing ink and each pedestal side
supplying hole is closed. Thereby, it is possible to prevent
inflow of air from the outside and to prevent dissolution of
air with respect to the ink in the pack main body 55.

Incidentally, in a case where the ink is consumed and
residual quantity is reduced (or emptied), replacement of the
ink container 26 is carried out. Replacing work of the ink
container 26 is completed by attaching new ink container 26
in the above-mentioned installing procedure after old ink
container 26 is detached in a reverse procedure to the
above-mentioned installing procedure. Because the needle
41 of each connecting mechanism part 33 is inserted to/ex-
tracted from the opening part 72a leading to the flow path
56a, when the needle 41 is relatively pulled out from the
opening part 72a (the through hole 72), the ink leaked
slightly from the opening part 72a may be adhered onto the
contact face 75 of the cap 61.

Thereupon, in the spout 56 of the pouch pack 52 accord-
ing to the first embodiment, as described above, the liquid
groove 76 and the first liquid absorbing member 77 are
arranged.

As shown in FIG. 10, the liquid groove 76 is recessed in
the contact face 75 so as to guide and hold the ink adhered
onto the opening part 72a when being detached from each
connecting mechanism part 33 (the needle 41). In detail, the
liquid groove 76 has a plurality of first liquid grooves 78
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formed in a linear shape directing the outside in a radiating
direction from the opening part 72a and a plurality of second
liquid grooves 79 having similar shapes coaxially with the
opening part 72a at the outside in the radiating direction of
the opening part 72a.

For example, four first liquid grooves 78 are formed in
regular intervals (90 degree intervals) in a circumference
direction of the contact face 75. Four first liquid grooves
respectively have center side end parts opened to the open-
ing part 72a. Four first liquid grooves 78 are respectively
extended from upper, lower, left and right sides of the
opening part 72a to the outside in the radiating direction (the
radial direction) and have outer end parts opened to the outer
circumference face of the cap main body 70. That is, each
first liquid groove 78 communicates the opening part 72a
and the outer circumference face of the cap main body 70.

For example, two second liquid grooves 79 are formed so
as to become concentric with the opening part 72a. Each first
liquid groove 78 mentioned above is formed so as to
intersect two second liquid grooves. That is, two second
liquid grooves 79, the opening part 72a and the outer
circumference face of the cap main body 70 are communi-
cated by each first liquid groove 78.

Each first liquid groove 78 and each second liquid groove
79 are recessed so as to have rectangular and roughly
U-shape section. Each first liquid groove 78 and each second
liquid groove 79 have widths and depths so that capillary
phenomenon can be produced. Each liquid groove 78, 79 has
width and depth so that the ink guided by the capillary
phenomenon can be held by surface tension. The width and
the depth of each liquid groove 78, 79 are determined
suitably according to viscosity of the ink, temperature and
others, for example, preferably determined optionally within
a range from 0.5 mm to 3.0 mm.

The first liquid absorbing member 77 is pasted, for
example, by adhesive, double sided tape or the like so as to
cover the outer circumference face of the spout 56. The first
liquid absorbing member 77 is arranged adjacent to an outer
end part in the radiating direction of each first liquid groove
78 and configured so as to absorb the ink guided to each
liquid groove 78, 79. The first liquid absorbing member 77
is preferably made of porous material with high average
porosity. As the first liquid absorbing member 77, sponge
made of polyurethane or non-woven made of polyester or
polyurethane can be used.

In accordance with the pouch pack 52 according to the
above-described first embodiment, for example, when each
connecting mechanism part 33 is relatively detached from
the contact face 75, the ink leaked slightly from the opening
part 72a is penetrated into each first liquid groove 78 by the
capillary phenomenon and guided to each first liquid groove
78 and each second liquid groove 79. Then, by the surface
tension of the ink itself, it intends to stay inside each first
liquid groove 78 and each second liquid groove 79. Thereby,
it is possible to prevent the leaked ink from dripping to the
inside of the spout cover 51 and container installed part 8.
According to this, it is possible to prevent soiling due to a
dripped ink.

Moreover, in accordance with the pouch pack 52 accord-
ing to the first embodiment, the leaked ink is penetrated
directly from the opening part 72a to each first liquid groove
78. Thereby, each first liquid groove 78 can smoothly guide
the ink. Further, since, in addition to the plurality of first
liquid grooves 78, the plurality of second liquid grooves 79
are formed, it is possible to increase capacity holding the
ink. Thereby, it is possible to restrain the ink held by the
liquid groove 76 (78, 79) from overflowing and dripping.
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Moreover, in accordance with the pouch pack 52 accord-
ing to the first embodiment, the ink guided by the liquid
groove 76 (each first liquid groove 78) is absorbed by the
first liquid absorbing member 77. Thereby, it is possible to
effectively restrain the ink from overflowing and dripping
from each liquid grooves 78, 79. In addition, each liquid
grooves 78, 79 can maintain guiding function and holding
function of the ink over a long period.

Moreover, in accordance with the pouch pack 52 accord-
ing to the first embodiment, the liquid groove 76 and the first
liquid absorbing member 77 are arranged in the cap 61.
Therefore, for example, by attaching the cap 61 to the
supplying port 57 connected to an existing liquid storing part
(a pack main body), it is possible to compose the pouch pack
52 capable of restraining dripping the leaked ink easily and
inexpensively.

Incidentally, the numbers of the first liquid grooves 78 and
the second liquid grooves 79 to be formed are optional, and
each may be formed at least one.

In the pouch pack 52 according to the above-described
first embodiment, since the contact face 75 of the spout 56
is formed vertically, for example, the leaked ink intends to
move downwardly by gravity. Therefore, it is preferable that
at least one first liquid groove 78 is formed in a linear shape
directing downwardly from the opening part 72a. In accor-
dance with this configuration, the first liquid groove 78
directing downwardly can further smoothly guide the ink.

Second Embodiment

Next, with reference to FIG. 11, a pouch pack 80 accord-
ing to a second embodiment will be described. Here, FIG. 11
is a perspective view showing a part of the pouch pack 80.
Incidentally, in the description of other embodiments men-
tioned later, with respect to similar configuration to the
pouch pack 52 according to the above-described first
embodiment, describing will be omitted and the same ref-
erence numerals will be applied.

Although, in the pouch pack 52 according to the above-
described first embodiment, the first liquid absorbing mem-
ber 77 is arranged on the outer circumference face of the cap
main body 70, in the pouch pack 80 according to the second
embodiment, there is a difference in omitting the first liquid
absorbing member 77. In this case, the outer end part of the
first liquid groove 78 is closed by an outer circumference
wall of the cap main body 70.

In accordance with the pouch pack 80 according to the
second embodiment, for example, when detaching each
connecting mechanism part 33, the ink leaked slightly from
the opening par 72a is guided by each first liquid groove 78
and each second liquid groove 79 and intends to stay inside
each liquid groove 78, 79 by surface tension of itself.
Thereby, it is possible to restrain dripping of the leaked ink
and to prevent soiling due to a dripped ink.

Third Embodiment

Next, with reference to FIG. 12, a pouch pack 81 accord-
ing to a third embodiment will be described. FIG. 12 is a
sectional view schematically showing the cap 61 of the
spout 56 of the pouch pack 81.

In the pouch pack 81 according to the third embodiment,
there is a difference in arranging a second liquid absorbing
member 90 absorbing the ink at a bottom part of the liquid
groove 76 in addition to first liquid absorbing member 77.
The second liquid absorbing member 90 is laid at a bottom
part of each first liquid groove 78 and a bottom part of each
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second liquid groove 79 except for a part adjacent to the
opening part 72a. Incidentally, material composing the sec-
ond liquid absorbing member 90 is similar to the first liquid
absorbing member 77.

In accordance with the pouch pack 81 according to the
third embodiment, the ink guided to the liquid groove 76 is
absorbed by the second liquid absorbing member 90 (and the
first liquid absorbing member 77). According to this, it is
possible to effectively restrain dripping of the ink guided to
the liquid groove 76.

Incidentally, in a case of making the ink effectively
absorbed by the second liquid absorbing member 90, it is
preferably that the second liquid absorbing member 90
comes into contact with the needle 41. However, in this case,
there is a possibility of occurring harmful effects that the
second liquid absorbing member 90 is bitten by a contact
part of the needle 41 and the opening part 72a and a broken
fragment of the second liquid absorbing member 90 is fallen
down and penetrated in the flow path 56qa. In this point, in
accordance with the pouch pack 81 according to the third
embodiment, since the second liquid absorbing member 90
is not adjacent to the opening part 72a, when inserting/
extracting the needle 41 with respect to the opening part 72a,
the needle 41 never comes into contact with the second
liquid absorbing member 90. Thereby, it is possible to
prevent break (damage) of the second liquid absorbing
member 90 and prevent harmful effects, such as falling-
down of a broken fragment of the second liquid absorbing
member 90 and penetrating of such a broken fragment in the
flow path 56a.

Incidentally, although, in the pouch pack 81 according to
the third embodiment, the second liquid absorbing member
90 is further arranged in addition to the first liquid absorbing
member 77, the invention is not restricted by this. For
example, the first liquid absorbing member 77 may be
omitted and only the second liquid absorbing member 90
may be arranged. Alternatively, the second liquid absorbing
member 90 may be arranged to the pouch pack 80 according
to the second embodiment.

Fourth Embodiment

Next, with reference to FIG. 13, a pouch pack 82 accord-
ing to a fourth embodiment will be described. FIG. 13 is a
back view schematically showing the spout 56 of the pouch
pack 82.

Although, in the pouch pack 52 according to the above-
described first embodiment, the liquid groove 76 is com-
posed of the plurality of first liquid grooves 78 and the
plurality of second liquid grooves 79, in the pouch pack 82
according to the fourth embodiment, there is a difference in
omitting the plurality of second liquid grooves 79 and
having only the plurality of first liquid grooves 78. For
example, eight first liquid grooves 78 are formed in regular
intervals (45 degree intervals) in the circumference direction
of the contact face 75.

Incidentally, the numbers of the first liquid grooves 78 to
be formed are optional, and at least one may be formed.
Preferably, it is sufficient that at least one first liquid groove
78 is formed in a linear shape directing downwardly from
the opening part 72a.

Fifth Embodiment

Next, with reference to FIG. 14, a pouch pack 83 accord-
ing to a fifth embodiment will be described. FIG. 14 is a back
view schematically showing the spout 56 of the pouch pack
83.
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Although, in the pouch pack 52 according to the above-
described first embodiment, the plurality of second liquid
grooves 79 is configured in a coaxial shape, in the pouch
pack 83 according to the fifth embodiment, there is a
difference in forming a second liquid groove 91 in a spiral
shape toward the outside in the radiating direction from the
opening part 72a.

In accordance with the pouch pack 83 according to the
fifth embodiment, it is possible to achieve the similar effect
to the pouch pack 52 according to the first embodiment.

Incidentally, in the pouch pack 82 according to the fourth
embodiment and in the pouch pack 83 according to the fifth
embodiment, the first liquid absorbing member 77 or/and the
second liquid absorbing member 90 may be arranged.

Incidentally, although, in the pouch pack 52, 80, 81, 82,
83 according to each embodiment described above, the
contact face 75 (the liquid groove 76 and others) is formed
in the cap 61, the invention is not restricted by this. For
example, the cap 61 may be omitted and the contact face 75
(the liquid groove 76 and others) may be formed in the
supplying port 57. Moreover, the shapes of the first liquid
groove 78 and the second liquid groove 79, 91 are optional.

While the preferable embodiment and its modified
example of the liquid storage and the inkjet image forming
apparatus including this of the present invention have been
described above and various technically preferable configu-
rations have been illustrated, a technical range of the inven-
tion is not to be restricted by the description and illustration
of the embodiment. Further, the components in the embodi-
ment of the invention may be suitably replaced with other
components, or variously combined with the other compo-
nents. The claims are not restricted by the description of the
embodiment of the invention as mentioned above.

The invention claimed is:

1. A liquid storage comprising:

a liquid storing part storing liquid; and

a spout having a flow path opened/closed according to
relative attaching and detaching of a connected subject
being a flow destination of the liquid stored in the liquid
storing patt,

wherein the spout including:

a contact face having an opening part opened so as to lead
to the flow path, with which the connected subject
comes into contact when attaching the connected sub-
ject; and

a liquid groove recessed in the contact face to guide and
hold the liquid adhered onto the opening part when
detaching the connected subject,

wherein the liquid groove has at least one first liquid
groove formed in a linear shape directing the outside in
a radiating direction from the opening part.

2. The liquid storage according to claim 1, wherein

the liquid groove has width and depth respectively deter-
mined from 0.5 mm to 3.0 mm.

3. The liquid storage according to claim 1, wherein

the contact face of the spout is formed in parallel to a
vertical plane when attaching the connected subject,

at least one first liquid groove is formed in a linear shape
directing downwardly from the opening part.
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4. The liquid storage according to claim 1, wherein

a plurality of the first liquid grooves are formed in regular
intervals in a circumferential direction of the contact
face.

5. The liquid storage according to claim 1, wherein

the liquid groove further has at least one second liquid
groove having the similar shape coaxially with the
opening part at the outside in a radiating direction of the
opening part.

6. The liquid storage according to claim 1, wherein

the liquid groove further has a second liquid groove
formed in a spiral shape toward the outside in a
radiating direction from the opening part.

7. The liquid storage according to claim 1, wherein

the spout further includes:

a supplying port connected to the liquid storing part;

a valve body unit arranged inside the supplying port; and

a cap arranged so as to cover the supplying port, in which
the contact face is formed.

8. An ink container comprising:

the liquid storage according to claim 2.

9. An inkjet image forming apparatus comprising:

the ink container according to claim 8.

10. A liquid storage comprising:

a liquid storing part storing liquid; and

a spout having a flow path opened/closed according to
relative attaching and detaching of a connected subject
being a flow destination of the liquid stored in the liquid
storing part,

wherein the spout including:

a contact face having an opening part opened so as to lead
to the flow path, with which the connected subject
comes into contact when attaching the connected sub-
ject; and

a liquid groove recessed in the contact face to guide and
hold the liquid adhered onto the opening part when
detaching the connected subject,

wherein the spout further includes a first liquid absorbing
member arranged adjacent to an outer end part in a
radiating direction of the liquid groove and configured
so as to absorb the liquid guided to the liquid groove.

11. A liquid storage comprising:

a liquid storing part storing liquid; and

a spout having a flow path opened/closed according to
relative attaching and detaching of a connected subject
being a flow destination of the liquid stored in the liquid
storing part,

wherein the spout including:

a contact face having an opening part opened so as to lead
to the flow path, with which the connected subject
comes into contact when attaching the connected sub-
ject; and

a liquid groove recessed in the contact face to guide and
hold the liquid adhered onto the opening part when
detaching the connected subject,

wherein the connected subject has a needle inserted
to/extracted from the opening part,

the spout further includes a second liquid absorbing
member absorbing the liquid at a bottom part of the
liquid groove except for a part adjacent to the opening
part.



