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(54) INK CONTAINER AND IMAGE FORMING APPARATUS

(57) The ink container (10) includes an ink pack (22),
a paper case (24) and a cover (25). The ink pack (22) is
configured to store ink. The paper case (24) is configured
to store the ink pack (22) and to have a shape elongated
in one direction. The cover (25) is bonded to an end por-
tion (24a) in the one direction of the case (24). A protec-

tion rib (78) is protruded on an outer circumferential face
(25a) of the cover (25). The protection rib (78) covers,
from an outside in the one direction, a bonded portion
(Y) of the end portion (24a) of the case (24) and the cover
(25).
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Description

BACKGROUND

[0001] The present disclosure relates to an ink con-
tainer and an image forming apparatus including the ink
container.
[0002] An inkjet type image forming apparatus forms
an image on a recording medium by discharging ink from
a recording head on the recording medium. The ink used
for forming the image is usually supplied to the recording
head from an ink container. The ink container is usually
detachably attached to an attachment part provided in
the image forming apparatus.
[0003] For example, the ink container includes an ink
pack storing the ink, a case storing the ink pack and a
cover fixed to an end portion of the case.

SUMMARY

[0004] In accordance with an aspect of the present dis-
closure, an ink container includes an ink pack, a paper
case and a cover. The ink pack is configured to store ink.
The paper case is configured to store the ink pack and
to have a shape elongated in one direction. The cover is
bonded to an end portion in the one direction of the case.
A protection rib is protruded on an outer circumferential
face of the cover. The protection rib covers, from an out-
side in the one direction, a bonded portion of the end
portion of the case and the cover.
[0005] In accordance with an aspect of the present dis-
closure, an image forming apparatus includes the ink
container and an attachment part to which the ink con-
tainer is detachably attached.
[0006] The above and other objects, features, and ad-
vantages of the present disclosure will become more ap-
parent from the following description when taken in con-
junction with the accompanying drawings in which a pre-
ferred embodiment of the present disclosure is shown by
way of illustrative example.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007]

FIG. 1 is a schematic front view showing an image
forming apparatus according to an embodiment of
the present disclosure.

FIG. 2 is a front view showing each attachment part
and its periphery according to the embodiment of the
present disclosure.

FIG. 3 is a sectional view showing an ink container
according to the embodiment of the present disclo-
sure.

FIG. 4 is a perspective view showing the ink contain-

er according to the embodiment of the present dis-
closure.

FIG. 5 is a sectional view showing a rear portion of
the ink container according to the embodiment of the
present disclosure.

FIG. 6 is a disassembled perspective view showing
a case, a cover, a liquid absorbing sheet and an IC
tag, viewed from a left upper side, according to the
embodiment of the present disclosure.

FIG. 7 is a disassembled perspective view showing
the case, the cover, the liquid absorbing sheet and
the IC tag, viewed from a right lower side, according
to the embodiment of the present disclosure.

FIG. 8 is a sectional view showing the case, the cover
and the IC tag according to the embodiment of the
present disclosure.

FIG. 9 is a back view showing the ink container ac-
cording to the embodiment of the present disclosure.

FIG. 10 is a bottom view showing the rear portion of
the ink container according to the embodiment of the
present disclosure.

DETAILED DESCRIPTION

[0008] First, an entire structure of an image forming
apparatus 1 will be described.
[0009] Hereinafter, for convenience of explanation, a
near side of a paper surface of FIG. 1 is defined as a
front side of the image forming apparatus 1. Arrows Fr,
Rr, L, R, U and Lo suitably marked in each figure respec-
tively indicate a front side, a rear side, a left side, a right
side, an upper side and a lower side of the image forming
apparatus 1. In the present embodiment, a front-and-rear
direction is an example of one direction, an upper-and-
lower direction is an example of a direction perpendicular
to the one direction, and a left-and-right direction is an
example of a direction perpendicular to the one direction
and the upper-and-lower direction.
[0010] With reference to FIG. 1, the image forming ap-
paratus 1 is an inkjet type color printer, for example. The
image forming apparatus 1 includes a box-shaped ap-
paratus main body 2. In a lower portion of the apparatus
main body 2, a plurality of sheet feeding cassettes 3 is
stored. Each sheet feeding cassette 3 stores a sheet S
(an example of a recording medium).
[0011] Inside the apparatus main body 2, a convey-
ance path P for the sheet S is provided. At an upstream
end portion of the conveyance path P, a plurality of sheet
feeding parts 4 is provided. At a midstream portion of the
conveyance path P, a conveyance belt 5 and four line
heads 6 are provided. The respective line heads 6 cor-
respond to black, cyan, magenta and yellow. Each line
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head 6 includes a plurality of recording heads 7. At a
downstream end portion of the conveyance path P, a
sheet ejecting part 8 is provided.
[0012] In a left lower portion of the apparatus main body
2, four attachment parts 9 are provided. To each attach-
ment part 9, one of four ink containers 10 is detachably
attached. The respective ink containers 10 store inks of
black, cyan, magenta and yellow. Each ink container 10
is connected to the corresponding recording head 7 of
the corresponding line head 6 via one of four pipes 11.
[0013] Next, an operation of the image forming appa-
ratus 1 having the above described configuration will be
described.
[0014] First, the sheet S is fed from the sheet feeding
cassette 3 by the sheet feeding part 4. The fed sheet S
is conveyed to a downstream side along the conveyance
path P and sucked on an upper face of the conveyance
belt 5. The recording head 7 of the line head 6 discharges
the ink supplied from the ink container 10, to the sheet
S sucked on the upper face of the conveyance belt 5.
Thereby, a color image is formed on the sheet S. The
sheet S on which the color image is formed is further
conveyed to the downstream side along the conveyance
path P and then ejected by the sheet ejecting part 8 out-
side the apparatus main body 2.
[0015] Next, each attachment part 9 will be described
in detail.
[0016] With reference to FIG. 2, each attachment part
9 extends along the front-and-rear direction (a depth di-
rection of a paper surface of FIG. 2). A front end portion
of each attachment part 9 is opened. The front end portion
of each attachment part 9 is covered by a front cover (not
shown).
[0017] On a rear portion of a bottom face of each at-
tachment part 9, a pin 12 is protruded. On the rear portion
of the bottom face of each attachment part 9, bosses 13
are protruded at both sides in the left-and-right direction
of the pin 12. At the rear side of each attachment part 9,
a communication board 15 is provided. On a rear face of
each attachment part 9, a cylindrical supply port 16 is
provided. At a center portion of the supply port 16, a nee-
dle 17 is provided.
[0018] Next, each ink container 10 will be described in
detail.
[0019] An arrow O suitably marked in each figure sub-
sequent to FIG. 3 indicates an outside in the front-and-
rear direction of each ink container 10 (a side separate
from a center portion in the front-and-rear direction of
each ink container 10), and an arrow I suitably marked
in each figure subsequent to FIG. 3 indicates an inside
in the front-and-rear direction of each ink container 10 (a
side close to the center portion in the front-and-rear di-
rection of each ink container 10). An arrow Z suitably
marked in each figure subsequent to FIG. 3 indicates an
attachment direction in which each ink container 10 is
attached to the corresponding attachment part 9 (a di-
rection from the front side to the rear side, in the present
embodiment).

[0020] With reference to FIG. 3 and FIG. 4, each ink
container 10 includes an ink pack 22, a spout 23 attached
to a rear end portion (an end portion in the front-and-rear
direction) of the ink pack 22, a case 24 storing the ink
pack 22, a cover 25 covering a rear end portion 24a (an
end portion in the front-and-rear direction) of the case
24, a liquid absorbing sheet 26 and an IC tag 27 which
are fixed to the cover 25. Hereinafter, the above compo-
nents of the ink container 10 will be explained in the above
order.
[0021] First, the ink pack 22 of each ink container 10
will be described.
[0022] With reference to FIG. 3, the ink pack 22 of each
ink container 10 has a shape elongated in the front-and-
rear direction. The ink pack 22 is formed by welding a
plural of film sheets 29, and has a bag like shape. Each
film sheet 29 is formed by laminating resin material and
metal material, and has flexibility. In an inner space of
the ink pack 22, the ink (not shown) is stored.
[0023] Next, the spout 23 of each ink container 10 will
be described.
[0024] With reference to FIG. 5, the spout 23 of each
ink container 10 includes a spout main body 31, a cap
32 attached to the spout main body 31, a first valve body
33 stored in the cap 32, a cylindrical body 34 attached
to the cap 32 and a second valve body 35 stored in the
cylindrical body 34.
[0025] The spout main body 31 of the spout 23 has a
cylindrical shape. A front end portion of the spout main
body 31 is communicated with the inner space of the ink
pack 22. An outer circumferential face of the front end
portion of the spout main body 31 is welded to the rear
end portion of the ink pack 22. On an outer circumferential
face of a front portion of the spout main body 31, a re-
striction groove 37 is provided.
[0026] The cap 32 of the spout 23 includes an annular
base part 39, an outer cylindrical part 40, an inner cylin-
drical part 41 and a discharge cylindrical part 42. The
outer cylindrical part 40 extends from an outer end portion
in a radial direction of the base part 39 to the front side
(the inside in the front-and-rear direction). The inner cy-
lindrical part 41 extends from an inner portion in the radial
direction of the base part 39 to the front side (the inside
in the front-and-rear direction). The discharge cylindrical
part 42 extends from an inner end portion in the radial
direction of the base part 39 to the rear side (the outside
in the front-and-rear direction). An inner circumferential
face of the outer cylindrical part 40 is meshed with an
outer circumferential face of a rear end portion of the
spout main body 31. At a rear end portion of the discharge
cylindrical part 42, a discharge port 43 (hereinafter, called
"the discharge port 43 of the spout 23") is provided.
[0027] The first valve body 33 of the spout 23 is mov-
able in the front-and-rear direction between a first open-
ing position (refer to a solid line in FIG. 5) where the first
valve body 33 opens the discharge port 43 of the spout
23 and a first closing position (refer to a dotted line in
FIG. 5) where the first valve body 33 closes the discharge

3 4 



EP 3 581 387 A1

4

5

10

15

20

25

30

35

40

45

50

55

port 43 of the spout 23. The first valve body 33 is biased
to the first closing position (refer to the dotted line in FIG.
5) by a first spring 45.
[0028] The cylindrical body 34 of the spout 23 has a
cylindrical shape. The cylindrical body 34 is stored in the
spout main body 31. An outer circumferential face of a
rear end portion of the cylindrical body 34 is meshed with
an inner circumferential face of the inner cylindrical part
41 of the cap 32. Inside the cylindrical body 34, a com-
munication port 47 (hereinafter, called "the communica-
tion port 47 of the spout 23") is provided.
[0029] The second valve body 35 of the spout 23 is
movable in the front-and-rear direction between a second
opening position (refer to a solid line in FIG. 5) where the
second valve body 35 opens the communication port 47
of the spout 23 and a second closing position (refer to a
dotted line in FIG. 5) where the second valve body 35
closes the communication port 47 of the spout 23. The
second valve body 35 is biased to the second closing
position (refer to the dotted line in FIG. 5) by a second
spring 49.
[0030] Next, the case 24 of each ink container 10 will
be described.
[0031] With reference to FIG. 3 and FIG. 4, the case
24 of each ink container 10 has a square tube shape
elongated in the front-and-rear direction. The case 24 is
formed by a sheet of paper 51. That is, the case 24 is
formed by paper. The paper 51 includes a corrugated
cardboard layer 52 and a coated cardboard layer 53 cov-
ering a surface of the corrugated cardboard layer 52. The
corrugated cardboard layer 52 is composed of single-
faced corrugated cardboard or double-faced corrugated
cardboard, for example. The coated cardboard layer 53
is composed of white-coated cardboard, for example.
[0032] At a front end portion of the case 24, a pair of
closing plates 55 is provided. The respective closing
plates 55 are folded from an upper face and a lower face
of the case 24. The closing plates 55 are overlapped with
each other to close the front end portion of the case 24.
[0033] With reference to FIG. 6 and FIG. 7, the rear
end portion 24a (the end portion in the front-and-rear
direction) of the case 24 is opened. At each of four corner
portions of the rear end portion 24a of the case 24, a slit
57 is provided. Each slit 57 has a shape elongated in the
front-and-rear direction. At the rear end portion 24a of
the case 24, four flaps 58 are provided between the ad-
jacent slits 57. On an inside face of a front end portion
(an end portion at the inside in the front-and-rear direc-
tion) of each flap 58, a folding line 59 is provided along
the left-and-right direction or the upper-and-lower direc-
tion.
[0034] Next, the cover 25 of each ink container 10 will
be described.
[0035] With reference to FIG. 3 and FIG. 4, the cover
25 of each ink container 10 has a square frame shape.
The cover 25 includes an inner cover part 61 and an outer
cover part 62 attached to the inner cover part 61.
[0036] With reference to FIG. 5 to FIG. 7, the inner

cover part 61 of the cover 25 has a square frame shape.
An outer circumferential face 61a (an upper face, a lower
face, a left face and a right face) of the inner cover part
61 is bonded to inside faces of the flaps 58 of the case
24. Thereby, the inner cover part 61 is fixed to the rear
end portion 24a of the case 24.
[0037] With reference to FIG. 5, on a front face (a face
at the inside in the front-and-rear direction) of the inner
cover part 61, a restriction frame 63 is provided. The re-
striction frame 63 is engaged with the restriction groove
37 provided in the spout main body 31 of the spout 23.
This restricts displacement of the spout 23 in the upper-
and-lower direction and in the front-and-rear direction
with respect to the inner cover part 61.
[0038] With reference to FIG. 6 and FIG. 7, on an upper
portion of a rear face (a face at the outside in the front-
and-rear direction) of the inner cover part 61, a through
hole 64a is provided. On both side portions in the left-
and-right direction of the rear face of the inner cover part
61, through holes 64b are provided.
[0039] At a front portion of the upper face of the inner
cover part 61, a fitting groove 65a (an example of a first
fitting part) is provided. At front portions of the left face
and the right face of the inner cover part 61, fitting grooves
65b (an example of the first fitting part) are provided.
Each of the fitting grooves 65a and 65b is recessed from
a front end portion (an end portion at the inside in the
front-and-rear direction) of the inner cover part 61 to the
rear side.
[0040] On a rear end portion (an end portion at the
outside in the front-and-rear direction) of the upper face
of the inner cover part 61, a first rib 66a is protruded so
as to be overlapped with the through hole 64a and the
fitting groove 65a in the left-and-right direction. The first
rib 66a extends along the left-and-right direction. On rear
end portions (end portions at the outside in the front-and-
rear direction) of the left face and the right face of the
inner cover part 61, first ribs 66b are protruded so as to
be overlapped with the through holes 64b and the fitting
grooves 65b in the upper-and-lower direction. Each first
rib 66b extends along the upper-and-lower direction.
[0041] On the lower face of the inner cover part 61, left
and right depressions 67 are provided. On each depres-
sion 67, a fitting projection 68 is protruded.
[0042] With reference to FIG. 5 to FIG. 7, the outer
cover part 62 of the cover 25 is formed separately from
the inner cover part 61. The outer cover part 62 has a
square frame shape. The outer cover part 62 covers the
rear side (the outside in the front-and-rear direction) of
the inner cover part 61. An outer circumferential face 62a
(an upper face, a lower face, a left face and a right face)
of the outer cover part 62 constitutes an outer circumfer-
ential face 25a of the cover 25 together with the outer
circumferential face 61a (the upper face, the lower face,
the left face and the right face) of the inner cover part 61.
[0043] With reference to FIG. 7, on a lower portion of
a front face (a face at the inside in the front-and-rear
direction) of the outer cover part 62, left and right pro-
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truding pieces 69 are protruded. Each protruding piece
69 is engaged with each depression 67 of the inner cover
part 61. Each protruding piece 69 has a fitting hole 70.
Into the fitting hole 70, the fitting projection 68 provided
on each depression 67 of the inner cover part 61 is fitted.
[0044] With reference to FIG. 6, on a center portion of
a rear face (a face at the outside in the front-and-rear
direction) of the outer cover part 62, three connection
ribs 71 are protruded. The connection ribs 71 are aligned
at intervals in the upper-and-lower direction. On a right
side portion of the rear face of the outer cover part 62, a
pedestal part 72 to which the IC tag 27 (described later
in detail) is fixed is protruded. A left side face of the ped-
estal part 72 is connected to the connection ribs 71. At
a center portion of a rear face (a face at the outside in
the front-and-rear direction) of the pedestal part 72, a
square small groove 73 is provided. At an outer edge
portion of the rear face of the pedestal part 72, an ap-
proximately U-shaped guide rib 74 is provided.
[0045] With reference to FIG. 8 and FIG. 9, on the up-
per face of the outer cover part 62, a recess 75a is pro-
vided above the IC tag 27 when viewed from the rear
side (the outside in the front-and-rear direction). The re-
cess 75a has a width in the left-and-right direction wider
than a width in the left-and-right direction of the pedestal
part 72. On the left face and the right face of the outer
cover part 62, recesses 75b are provided. Each recess
75b has a width in the upper-and-lower direction wider
than a width in the upper-and-lower direction of the ped-
estal part 72.
[0046] With reference to FIG. 6, FIG. 8 and FIG. 9, on
an upper portion of the front face (the face at the inside
in the front-and-rear direction) of the outer cover part 62,
a hook 76a (an example of a second fitting part) is pro-
truded above the IC tag 27 when viewed from the rear
side (the outside in the front-and-rear direction). The
hook 76a penetrates through the through hole 64a of the
inner cover part 61 and fitted into the fitting groove 65a
of the inner cover part 61.
[0047] With reference to FIG. 6 and FIG. 7, on both
side portions in the left-and-right direction of the front
face of the outer cover part 62, hooks 76b (an example
of the second fitting part) are protruded. The hooks 76b
penetrate through the through holes 64b of the inner cov-
er part 61 and fitted into the fitting grooves 65b of the
inner cover part 61.
[0048] With reference to FIG. 4 and FIG. 6, on a front
end portion (an end portion at the inside in the front-and-
rear direction) of the upper face of the outer cover part
62, second ribs 77a are protruded. The second ribs 77a
are separated by the recess 75a. Each second rib 77a
extends along the left-and-right direction. The second
ribs 77a are arranged on a linear line with the first rib 66a
of the inner cover part 61.
[0049] With reference to FIG. 7, on a front end portion
(an end portion at the inside in the front-and-rear direc-
tion) of the lower face of the outer cover part 62, a second
rib 77b is protruded. The second rib 77b extends along

the left-and-right direction. The second rib 77b continu-
ously extends from a left end portion to a right end portion
of the outer cover part 62.
[0050] With reference to FIG. 8 and FIG. 9, the second
ribs 77a and 77b constitutes a protection rib 78 together
with the first ribs 66a and 66b. The protection rib 78 cov-
ers, from the rear side (the outside in the front-and-rear
direction), a bonded portion Y of the inside faces of the
flaps 58 of the case 24 and the outer circumferential face
61a of the inner cover part 61. The protection rib 78 is
protruded from each of four faces (an upper face, a lower
face, a left face and a right face) of the cover 25, and the
four faces constitute the outer circumferential face 25a
of the cover 25. The protection rib 78 includes an area
M whose position in the left-and-right direction is over-
lapped with a position in the left-and-right direction of the
hook 76a. The area M is constituted by the first rib 66a.
The protection rib 78 includes areas N whose positions
in the upper-and-lower direction are overlapped with po-
sitions in the upper-and-lower direction of the hooks 76b.
The areas N are constituted by the first ribs 66b.
[0051] With reference to FIG. 4 and FIG. 6, on the up-
per face of the outer cover part 62, a plurality of reinforce-
ment ribs 79a is protruded at the rear side (the outside
in the front-and-rear direction) of the second ribs 77a.
The reinforcement ribs 79a are formed continuously with
the second ribs 77a. A protruded height of each rein-
forcement rib 79a with respect to the upper face of the
outer cover part 62 is increased from the rear side (the
outside in the front-and-rear direction) to the front side
(the inside in the front-and-rear direction). The reinforce-
ment ribs 79a are provided at intervals in the left-and-
right direction.
[0052] With reference to FIG. 7, on the lower face of
the outer cover part 62, a plurality of reinforcement ribs
79b is protruded at the rear side (the outside in the front-
and-rear direction) of the second rib 77b. The reinforce-
ment ribs 79b are formed continuously with the second
rib 77b. A protruded height of each reinforcement rib 79b
with respect to the lower face of the outer cover part 62
is increased from the rear side (the outside in the front-
and-rear direction) to the front side (the inside in the front-
and-rear direction). The reinforcement ribs 79b are pro-
vided at intervals in the left-and-right direction.
[0053] On the lower face of the outer cover part 62, a
plurality of extension ribs 80 is protruded at the rear side
(the outside in the front-and-rear direction) of the rein-
forcement ribs 79b. The extension ribs 80 are formed
continuously with the reinforcement ribs 79b. Each ex-
tension rib 80 extends along the front-and-rear direction.
[0054] With reference to FIG. 9 and FIG. 10, on the
lower face of the outer cover part 62, a groove part 84 is
provided below the IC tag 27 when viewed from the rear
side (the outside in the front-and-rear direction). The
groove part 84 has a first path 85, a second path 86 pro-
vided at the front side of the first path 85 and a third path
87 provided at the front side of the second path 86. The
first path 85 is gradually narrowed from the rear side to
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the front side. The second path 86 is inclined to the left
side from the rear side to the front side. The third path
87 extends along the left-and-right direction. The third
path 87 has an engagement groove 88. On the lower
face of the outer cover part 62, engagement ribs 89 are
provided at both sides in the left-and-right direction of the
groove part 84.
[0055] With reference to FIG. 5, on the front face (the
face at the inside in the front-and-rear direction) of the
outer cover part 62, a cylindrical holding tube 91 is pro-
vided. Into the holding tube 91, the outer cylindrical part
40 of the cap 32 of the spout 23 is fitted. Thereby, the
spout 23 is held by the holding tube 91.
[0056] With reference to FIG. 5, FIG. 6 and FIG. 9, at
a left side portion of the outer cover part 62, a frame part
93 is provided at the rear side (the outside in the front-
and-rear direction) of the holding tube 91. The frame part
93 has a square frame shape. The frame part 93 covers
an outer circumference of the discharge port 43 of the
spout 23. The frame part 93 is opened to the rear side
(the outside in the front-and-rear direction).
[0057] A bottom face 94 of the frame part 93 of the
outer cover part 62 is inclined downward from the front
side (the inside in the front-and-rear direction) to the rear
side (the outside in the front-and-rear direction). The bot-
tom face 94 of the frame part 93 includes a center portion
94a positioned below the discharge port 43 of the spout
23 when viewed from the rear side (the outside in the
front-and-rear direction) and both corner portions 94b
and 94c positioned at both sides in the left-and-right di-
rection of the center portion 94a. The center portion 94a
is formed to be flat. Both the corner portions 94b and 94c
include the outer corner portion 94b positioned at the left
side (the outside in the left-and-right direction) of the cent-
er portion 94a and the inner corner portion 94c positioned
at the right side (the inside in the left-and-right direction)
of the center portion 94a. The outer corner portion 94b
is curved upward to the left side (the side separate from
the center portion 94a) when viewed from the rear side
(the outside in the front-and-rear direction). The inner
corner portion 94c is formed to be flat.
[0058] Next, the liquid absorbing sheet 26 of each ink
container 10 will be described.
[0059] With reference to FIG. 5, FIG. 6 and FIG. 9, the
liquid absorbing sheet 26 of each ink container 10 is
formed by non-woven fabric containing polyester fiber,
for example. The liquid absorbing sheet 26 has a sheet
shape, and has flexibility. The liquid absorbing sheet 26
is adhered on the center portion 94a and both the corner
portions 94b and 94c of the bottom face 94 of the frame
part 93 of the outer cover part 62.
[0060] Next, the IC tag 27 of each ink container 10 will
be described.
[0061] With reference to FIG. 5, FIG. 6 and FIG. 9, the
IC tag 27 of each ink container 10 has a square plate
shape. The IC tag 27 is bonded to the rear face (the face
at the outside in the front-and-rear direction) of the ped-
estal part 72 of the outer cover part 62 and fixed thereto.

The IC tag 27 is positioned at a rear end portion (an end
portion at the outside in the front-and-rear direction) of
each ink container 10.
[0062] In the image forming apparatus 1 having the
above described configuration, when each ink container
10 is attached to the corresponding attachment part 9,
the supply port 16 of the attachment part 9 is connected
to the cap 32 of the spout 23 and the needle 17 of the
attachment part 9 presses the first valve body 33 of the
spout 23. Consequently, the first valve body 33 of the
spout 23 is moved from the first closing position (refer to
the dotted line in FIG. 5) to the first opening position (refer
to the solid line in FIG. 5) against biasing force of the first
spring 45 so that the discharge port 43 of the spout 23
is opened.
[0063] When the discharge port 43 of the spout 23 is
thus opened, suction force of a pump (not shown) con-
nected to the supply port 16 of the attachment part 9 acts
on the second valve body 35 of the spout 23. Conse-
quently, the second valve body 35 of the spout 23 is
moved from the second closing position (refer to the dot-
ted line in FIG. 5) to the second opening position (refer
to the solid line in FIG. 5) against biasing force of the
second spring 49 so that the communication port 47 of
the spout 23 is opened.
[0064] When the communication port 47 of the spout
23 is thus opened, the ink stored in the ink pack 22 is
flowed in the discharge cylindrical part 42 of the cap 32
through the communication port 47 of the spout 23. The
ink flowed in the discharge cylindrical part 42 of the cap
32 is discharged through the discharge port 43 of the
spout 23 outside the ink container 10 and supplied to the
supply port 16 of the attachment part 9. The ink supplied
to the supply port 16 of the attachment part 9 is supplied
to the recording head 7 of the line head 6 through the
pipe 11.
[0065] Additionally, when each ink container 10 is at-
tached to the corresponding attachment part 9 in the
above described manner, the IC tag 27 of the ink con-
tainer 10 faces the communication board 15 of the at-
tachment part 9 via a space (refer to FIG. 10) . This makes
it possible to perform radio communication using radio
frequency identification (RFID) between the IC tag 27
and the communication board 15.
[0066] Additionally, when each ink container 10 is at-
tached to the corresponding attachment part 9 in the
above described manner, the pin 12 of the attachment
part 9 is engaged with the engagement groove 88 of the
groove part 84 of the ink container 10 (refer to FIG. 10).
This allows each ink container 10 to be positioned to the
corresponding attachment part 9. When each ink con-
tainer 10 is attached to the corresponding attachment
part 9 in the above described manner, the bosses 13 of
the attachment part 9 are engaged with the engagement
ribs 89 of the ink container 10 (refer to FIG. 10). This
inhibits a tilt of each ink container 10 in the left-and-right
direction with respect to the corresponding attachment
part 9.
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[0067] By the way, in the present embodiment, the out-
er circumferential face 61a of the inner cover part 61 is
bonded to the inside faces of the flaps 58 of the case 24.
If such a configuration is applied, when each ink container
10 is attached to the corresponding attachment part 9,
there is a fear that each flap 58 touches a part of the
attachment part 9 and is rolled up, and the bonded portion
Y of the inside faces of the flaps 58 and the outer circum-
ferential face 61a of the inner cover part 61 (hereinafter,
simply called "the bonded portion Y") may be separated.
[0068] Then, on the outer circumferential face 25a of
the cover 25, the protection rib 78 which covers the bond-
ed portion Y from the rear side (the outside in the front-
and-rear direction) is protruded. By applying such a con-
figuration, when each ink container 10 is attached to the
corresponding attachment part 9, each flap 58 is prevent-
ed from touching a part of the attachment part 9 so that
it becomes possible to inhibit each flap 58 from being
rolled up. Accordingly, it becomes possible to inhibit the
bonded portion Y from being separated.
[0069] On the other hand, when the protection rib 78
is protruded from the outer circumferential face 25a of
the cover 25 as described above, when each ink contain-
er 10 is attached to the corresponding attachment part
9, there is a fear that the protection rib 78 is caught by a
part of the attachment part 9 and it may be difficult to
attach the ink container 10 to the corresponding attach-
ment part 9.
[0070] Then, on the upper face and the lower face of
the outer cover part 62, the plurality of reinforcement ribs
79a and the plurality of reinforcement ribs 79b which are
formed continuously with the second ribs 77a and 77b
are protruded at the rear side (the outside in the front-
and rear direction) of the second ribs 77a and 77b, re-
spectively. Additionally, a protruded height of each of the
reinforcement ribs 79a and 79b is increased from the rear
side (the outside in the front-and-rear direction) to the
front side (the inside in the front-and-rear direction). By
applying such a configuration, when each ink container
10 is attached to the corresponding attachment part 9, it
becomes possible to inhibit the protection rib 78 from
being caught by a part of the attachment part 9 so that
the ink container 10 can be attached to the corresponding
attachment part 9 smoothly.
[0071] Additionally, each of the second ribs 77a and
77b extends in the left-and-right direction (the direction
perpendicular to the front-and-rear direction), and the
plurality of reinforcement ribs 79a and the plurality of re-
inforcement ribs 79b are provided at intervals in the left-
and-right direction. By applying such a configuration,
when each ink container 10 is attached to the correspond-
ing attachment part 9, it becomes possible to surely inhibit
the protection rib 78 from being caught by a part of the
attachment part 9.
[0072] Additionally, on the lower face of the outer cover
part 62, the plurality of extension ribs 80 formed contin-
uously with the plurality of reinforcement ribs 79b is pro-
truded at the rear side (the outside in the front-and-rear

direction) of the reinforcement ribs 79b, and each exten-
sion rib 80 extends along the front-and-rear direction. By
applying such a configuration, when each ink container
10 is attached to the corresponding attachment part 9, it
becomes possible to inhibit the reinforcement ribs 79b
from being caught by a part of the attachment part 9 so
that each ink container 10 can be attached to the corre-
sponding attachment part 9 more smoothly.
[0073] Additionally, the protection rib 78 is constituted
by the first ribs 66a and 66b protruded on the outer cir-
cumferential face 61a of the inner cover part 61 and the
second ribs 77a and 77b protruded on the outer circum-
ferential face 62a of the outer cover part 62. By applying
such a configuration, it becomes possible to provide the
second ribs 77a and 77b at a portion where it is difficult
to provide the first ribs 66a and 66b and to provide the
first ribs 66a and 66b at a portion where it is difficult to
provide the second ribs 77a and 77b. As a result, it be-
comes possible to provide the protection rib 78 within a
large range as much as possible so that when each ink
container 10 is attached to the corresponding attachment
part 9, it becomes possible to surely prevent each flap
58 from touching a part of the attachment part 9.
[0074] Additionally, the protection rib 78 includes areas
M and N whose positions in the left-and-right direction or
the upper-and-lower direction (the direction perpendicu-
lar to the front-and-rear direction) are overlapped with
positions in the left-and-right direction or the upper-and-
lower direction of the hooks 76a and 76b, and the areas
M and N are constituted by the first ribs 66a and 66b,
respectively. By applying such a configuration, it be-
comes possible to inhibit structural complication of a die
for manufacturing the outer cover part 62 and to prevent
increase in a manufacturing cost of the outer cover part
62.
[0075] Additionally, on the rear face (the face at the
outside in the front-and-rear direction) of the inner cover
part 61, the through holes 64a and 64b are provided, and
the hooks 76a and 76b penetrate through the through
holes 64a and 64b, respectively. By applying such a con-
figuration, it becomes possible to insert the hooks 76a
and 76b in the front side (the inside in the front-and-rear
direction) of the rear face of the inner cover part 61 and
to fit them into the fitting grooves 65a and 65b, respec-
tively.
[0076] Additionally, the first rib 66a and the second ribs
77a extend along the left-and-right direction, and the sec-
ond ribs 77a are arranged on a linear line with the first
rib 66a. By applying such a configuration, it becomes
possible to inhibit generation of a step between the first
rib 66a and the second ribs 77b. Then, when each ink
container 10 is attached to the corresponding attachment
part 9, it becomes possible to avoid a case where the
above step may be caught by a part of the attachment
part 9.
[0077] Additionally, the case 24 has a square tube
shape, the cover 25 has a square frame shape, the four
faces constituting the outer circumferential face 25a of

11 12 



EP 3 581 387 A1

8

5

10

15

20

25

30

35

40

45

50

55

the cover 25 are bonded to the rear end portion 24a of
the case 24 and the protection rib 78 is protruded from
each of the four faces constituting the outer circumfer-
ential face 25a of the cover 25. By applying such a con-
figuration, when each ink container 10 is attached to the
corresponding attachment part 9, it becomes possible to
inhibit each flap 58 from being rolled up more effectively.
[0078] Additionally, the image forming apparatus 1 in-
cludes the ink containers 10 and the attachment parts 9
to which the respective ink containers 10 are detachably
attached. By applying such a configuration, it becomes
possible to provide the image forming apparatus 1 capa-
ble of inhibiting the bonded portion Y from being sepa-
rated.
[0079] By the way, if an operator who replaces each
ink container 10 brings the IC tag 27 into contact with the
image forming apparatus 1 or an apparatus disposed
around it accidentally, the IC tag 27 may be damaged.
[0080] Then, on the upper face of the outer cover part
62, the recess 75a is provided above the IC tag 27 when
viewed from the rear side (the outside in the front-and-
rear direction). It is highly possible that the operator who
replaces each ink container 10 places his finger to the
recess 75a in order to prevent slipping of his hand. When
the operator places his finger to the recess 75a, a pos-
sibility that the IC tag 27 positioned below the recess 75a
when viewed from the rear side is covered with his hand
is increased so that it becomes possible to reduce the
possibility that the IC tag 27 may be damaged.
[0081] Additionally, on the upper face of the inner cover
part 61, the fitting groove 65a is provided, and on the
front face (the face at the inside in the front-and-rear di-
rection) of the outer cover part 62, the hook 76a engaged
with the fitting groove 65a is provided above the IC tag
27 when viewed from the rear side (the outside in the
front-and-rear direction). By applying such a configura-
tion, it becomes possible to improve a positional precision
of the IC tag 27 with respect to the inner cover part 61 in
the left-and-right direction.
[0082] Additionally, on the rear face (the face at the
outside in the front-and-rear direction) of the outer cover
part 62, the connection ribs 71a are protruded, and the
left side face of the pedestal part 72 is connected to the
connection ribs 71. By applying such a configuration, it
becomes possible to heighten strength of the pedestal
part 72.
[0083] Additionally, a width in the left-and-right direc-
tion of the recess 75a is wider than a width in the left-
and-right direction of the pedestal part 72. By applying
such a configuration, it becomes possible to keep the
width in the left-and-right direction of the recess 75a suf-
ficient so that the operator easily places his finger to the
recess 75a.
[0084] Additionally, on the lower face of the outer cover
part 62, the groove part 84 is provided below the IC tag
27 when viewed from the rear side (the outside in the
front-and-rear direction). By applying such a configura-
tion, it become possible to confirm the position of the IC

tag 27 using the groove part 84 as a mark.
[0085] Additionally, the image forming apparatus 1 in-
cludes the ink containers 10 and the attachment parts 9
to which the respective ink containers 10 are detachably
attached. By applying such a configuration, it becomes
possible to provide the image forming apparatus 1 capa-
ble of reducing a possibility that the IC tag 27 may be
damaged.
[0086] Additionally, on the lower face of the outer cover
part 62, the groove part 84 is provided below the IC tag
27 when viewed from the rear side (the outside in the
front-and-rear direction). When each ink container 10 is
attached to the corresponding attachment part 9, the pin
12 of the attachment part 9 is engaged with the engage-
ment groove 88 of the groove part 84 so that the ink
container 10 is positioned with respect to the attachment
part 9. By applying such a configuration, it becomes pos-
sible to improve a positional precision of the IC tag 27
with respect to the attachment part 9 in the left-and-right
direction. Therefore, it becomes possible to arrange the
IC tag 27 at a suitable position with respect to the com-
munication board 15 provided in the attachment part 9
and to inhibit communication error between the commu-
nication board 15 and the IC tag 27.
[0087] By the way, if an entire of the bottom face 94 of
the frame part 93 of the outer cover part 62 is formed to
be flat, the liquid absorbing sheet 26 may be bonded to
the bottom face 94 of the frame part 93 in a flat plate
shape. Then, the ink absorbed in the liquid absorbing
sheet 26 may be easily leaked from both end portions in
the left-and-right direction of the liquid absorbing sheet
26, and the leaked ink may contaminate the ink container
10 and its periphery.
[0088] Then, the outer corner portion 94b of the bottom
face 94 of the frame part 93 is curved upward to the left
side (the side separate from the center portion 94a) when
viewed from the rear side (the outside in the front-and-
rear direction). By applying such a configuration, the left
end portion of the liquid absorbing sheet 26 is bonded to
the bottom face 94 of the frame part 93 in a curved state.
Then, it becomes possible to inhibit the ink absorbed in
the liquid absorbing sheet 26 from being leaked from the
left end portion of the liquid absorbing sheet 26 and to
inhibit the ink container 10 and its periphery from being
contaminated with the leaked ink.
[0089] Additionally, the center portion 94a of the bot-
tom face 94 of the frame part 93 is formed to be flat. By
applying such a configuration, it becomes possible to in-
hibit the ink from being gathered on the center portion in
the left-and-right direction of the liquid absorbing sheet
26 excessively.
[0090] Additionally, the outer corner portion 94b of the
bottom face 94 of the frame part 93 is curved upward
when viewed from the rear side (the outside in the front-
and-rear direction) and the inner corner portion 94c of
the bottom face 94 of the frame part 93 is formed to be
flat. By applying such a configuration, compared with a
case where both the corner portions 94b and 94c of the
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bottom face 94 of the frame part 93 are curved upward,
it becomes possible to increase a surface area of a flat
shaped portion of the bottom face 94 of the frame part 93.
[0091] Additionally, the frame part 93 is opened to the
rear side (the outside in the front-and-rear direction), and
the bottom face 94 of the frame part 93 is inclined down-
ward from the front side (the inside in the front-and-rear
direction) to the rear side (the outside in the front-and-
rear direction). If such a configuration is applied, because
the ink leaked from both the end portions in the left-and-
right direction of the liquid absorbing sheet 26 is easily
leaked through the bottom face 94 of the frame part 93
outside the cover 25, using the above described config-
uration provides a high advantage for inhibiting the ink
leakage.
[0092] Additionally, the liquid absorbing sheet 26 is
bonded to the center portion 94a and both the corner
portions 94b and 94c of the bottom face 94 of the frame
part 93. By applying such a configuration, it becomes
possible to make the liquid absorbing sheet 26 absorb
the ink leaked from the discharge port 43 of the spout 23
surely.
[0093] Additionally, the image forming apparatus 1 in-
cludes the ink containers 10 and the attachment parts 9
to which the respective ink containers 10 are attached.
By applying such a configuration, it becomes possible to
provide the image forming apparatus 1 capable of inhib-
iting the ink containers 10 and their peripheries from be-
ing contaminated with the ink leaked from the liquid ab-
sorbing sheet 26.
[0094] By the way, in order to improve workability of
assembling work of the ink container 10, it is desirable
that in a state where all of a step for forming the case 24
in a square cylindrical shape, a step for welding the spout
23 to the ink pack 22 and a step for fixing the spout 23
to the cover 25 are completed, the rear end portion 24a
of the case 24 formed in a square cylindrical shape be
bonded to the outer circumferential face 61a of the inner
cover part 61. However, when the above assembling step
is applied, if the inner cover part 61 and the case 24 have
a large dimension error, the rear end portion 24a of the
case 24 may not be bonded to the four faces constituting
the outer circumferential face 61a of the inner cover part
61 surely.
[0095] Then, at the four corners of the rear end portion
24a of the case 24, the slits 57 are provided. By applying
such a configuration, it becomes possible to fold the rear
end portion 24a of the case 24 formed in a square cylin-
drical shape and to surely bond them to the four faces
constituting the outer circumferential face 61a of the inner
cover part 61. This makes it possible to apply the above
assembling step and to improve the workability of the
assembling work of the ink container 10.
[0096] Additionally, in the rear end portion 24a of the
case 24, the four flaps 58 are provided between the ad-
jacent slits 57, and at the front end portion (the end portion
at the inside in the front-and-rear direction) of each flap
58, the folding line 59 is provided along the left-and-right

direction or the upper-and-lower direction (perpendicular
to the front-and-rear direction). By applying such a con-
figuration, it becomes possible to fold each flap 58 along
the folding line 59 easily.
[0097] Additionally, on the lower face of the inner cover
part 61, the depressions 67 are provided, and on the front
face (the face at the inside in the front-and-rear direction)
of the outer cover part 62, the protruding pieces 69 en-
gaged with the depressions 67 are provided. By applying
such a configuration, it becomes possible to bond the
protruding pieces 69 to the inside faces of the flaps 58
together with the lower face of the inner cover part 61 so
that bonding strength of the case 24 to the cover 25 can
be heightened.
[0098] Additionally, on each depression 67 of the inner
cover part 61, the fitting projection 68 is protruded, and
in each protruding piece 69 of the outer cover part 62,
the fitting hole 70 fitted to the fitting projection 68 is pro-
vided. By applying such a configuration, it becomes pos-
sible to improve fixing strength of the inner cover part 61
to the outer cover part 62.
[0099] Additionally, the case 24 is formed by a sheet
of paper 51. By applying such a configuration, it becomes
possible to make the structure of the case 24 simple and
to reduce manufacturing cost of the case 24.
[0100] Additionally, the paper 51 includes the corru-
gated cardboard layer 52 and the coated cardboard layer
53 covering the surface of the corrugated cardboard layer
52. By applying such a configuration, compared with a
case where the paper 51 is formed by the corrugated
cardboard layer 52 only, it becomes possible to enhance
designability of the case 24.
[0101] Additionally, the image forming apparatus 1 in-
cludes the ink containers 10 and the attachment parts 9
to which the respective ink containers 10 are detachably
attached. By applying such a configuration, it becomes
possible to provide the image forming apparatus 1 capa-
ble of bonding the rear end portion 24a of the case 24 to
the cover 25 surely.
[0102] In the present embodiment, the inner cover part
61 and the outer cover part 62 of the cover 25 are pro-
vided separately. On the other hand, in another embod-
iment, the inner cover part 61 and the outer cover part
62 of the cover 25 may be formed integrally.
[0103] In the present embodiment, the first ribs 66a
and 66b of the inner cover part 61 and the second ribs
77a and 77b of the outer cover part 62 constitute the
protection rib 78. On the other hand, in another embod-
iment, the protection rib 78 may be constituted by the rib
of the inner cover part 61 only or the rib of the outer cover
part 62 only.
[0104] In the present embodiment, the outer corner
portion 94b of the bottom face 94 of the frame part 93 is
curved upward when viewed from the rear side (the out-
side in the front-and-rear direction) and the inner corner
portion 94c of the bottom face 94 of the frame part 93 is
formed to be flat. On the other hand, in another embod-
iment, both the corner portions 94b and 94c of the bottom
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face 94 of the frame part 93 may be curved upward when
viewed from the rear side (the outside in the front-and-
rear direction).
[0105] In the present embodiment, the first fitting part
is constituted by the fitting grooves 65a and 65b, and the
second fitting part is constituted by the hooks 76a and
76b. On the other hand, in another embodiment, the first
fitting part may be constituted by the hooks 76a and 76b,
and the second fitting part may be constituted by the fit-
ting grooves 65a and 65b.
[0106] In the present embodiment, a color printer is
employed as an example of the image forming apparatus
1. On the other hand, in another embodiment, a mono-
chrome printer, a copying machine, a facsimile, a multi-
functional peripheral (an image forming apparatus mul-
tiply including a printing function, a copying function, a
facsimile function and the others) may be employed as
the image forming apparatus 1.

Claims

1. An ink container (10) comprising:

an ink pack (22) configured to store ink;
a paper case (24) configured to store the ink
pack (22) and to have a shape elongated in one
direction; and
a cover (25) bonded to an end portion (24a) in
the one direction of the case (24),
wherein a protection rib (78) is protruded on an
outer circumferential face (25a) of the cover
(25), and
the protection rib (78) covers, from an outside
in the one direction, a bonded portion (Y) of the
end portion (24a) of the case (24) and the cover
(25).

2. The ink container (10) according to claim 1,
wherein at least one reinforcement rib (79a, 79b) is
protruded on the outer circumferential face (25a) of
the cover (25) at the outside in the one direction of
the protection rib (78) and formed continuously with
the protection rib (78), and
a protruded height of the at least one reinforcement
rib (79a, 79b) with respect to the outer circumferen-
tial face (25a) of the cover (25) is increased from the
outside to an inside in the one direction.

3. The ink container (10) according to claim 2,
wherein the protection rib (78) extends in a direction
perpendicular to the one direction, and
the at least one reinforcement rib (79a, 79b) includes
a plurality of reinforcement ribs (79a, 79b) provided
at an interval in the direction perpendicular to the
one direction.

4. The ink container (10) according to claim 2 or 3,

wherein at least one extension rib (80) is protruded
on the outer circumferential face (25a) of the cover
(25) at the outside in the one direction of the at least
one reinforcement rib (79a, 79b) and formed contin-
uously with the at least one reinforcement rib (79a,
79b), and
the at least one extension rib (80) extends along the
one direction.

5. The ink container (10) according to any one of claims
1-4,
wherein the cover (25) includes:

an inner cover part (61) bonded to the end por-
tion (24a) of the case (24); and
an outer cover part (62) attached to the inner
cover part (61) and configured to cover the out-
side in the one direction of the inner cover part
(61),
wherein the protection rib (78) is constituted by
a first rib (66a, 66b) protruded on an outer cir-
cumferential face (61a) of the inner cover part
(61) and a second rib (77a, 77b) protruded on
an outer circumferential face (62a) of the outer
cover part (62).

6. The ink container (10) according to claim 5,
wherein a first fitting part (65a, 65b) is provided on
the outer circumferential face (61a) of the inner cover
part (61),
a second fitting part (76a, 76b) fitted to the first fitting
part (65a, 65b) is provided on an inside face in the
one direction of the outer cover part (62), and
the protection rib (78) includes an area (M,N) whose
position in a direction perpendicular to the one direc-
tion is overlapped with a position in the direction per-
pendicular to the one direction of the second fitting
part (76a, 76b), and the area (M, N) is constituted
by the first rib (66a, 66b) .

7. The ink container (10) according to claim 6,
wherein a through hole (64a, 64b) is provided on an
outside face in the one direction of the inner cover
part (61), and
the second fitting part (76a, 76b) penetrates through
the through hole (64a, 64b).

8. The ink container (10) according to any one of claims
5-7,
wherein the first rib (66a, 66b) and the second rib
(77a, 77b) extend along a direction perpendicular to
the one direction, and
the second rib (77a) is arranged on a linear line with
the first rib (66a).

9. The ink container (10) according to any one of claims
1-8,
wherein the case (24) has a square tube shape,
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the cover (25) has a square frame shape,
four faces constituting the outer circumferential face
(25a) of the cover (25) are bonded to the end portion
(24a) of the case (24), and
the protection rib (78) is protruded from each of the
four faces constituting the outer circumferential face
(25a) of the cover (25).

10. The ink container (10) according to any one of claims
1-9,
wherein the case (24) is formed by a sheet of paper.

11. The ink container (10) according to any one of claims
1-10, further comprising a spout (23) attached to an
end portion in the one direction of the ink pack (22),
wherein the spout (23) includes a discharge port (43)
for the ink, and
the cover (25) includes a frame part (93) configured
to cover an outer circumference of the discharge port
(43).

12. The ink container (10) according to claim 11, further
comprising a liquid absorbing sheet (26) adhered on
a bottom face of the frame part (93).

13. The ink container (10) according to any one of claims
1-12, further comprising an IC tag (27) fixed to an
outside face in the one direction of the cover (25).

14. An image forming apparatus (1) comprising:

the ink container (10) according to any one of
claims 1-13; and
an attachment part (9) to which the ink container
(10) is detachably attached.
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