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(54) Ink cartridge, main body and refill unit

(57)  (PROBLEM)To provide arefill unit, which allows
the user, to easily install and remove ink cartridges.

(MEANS FOR SOLVING) The refill unit 70 compris-
es a case 75 and an ink cartridge 63 which is housed in
the case 75. The case 75 has an opening 88 on its front
surface. Case 75 has a door 76, and this door 76 opens
and closes said opening 88. Door 76 comprises pullout
members 77. When door 76 is opened, the pullout mem-
bers 77 pull the ink cartridge 63 out from the case 75.
When the door 76 is closed, the pullout members 77 ex-
tend in the front-back direction and guide the insertion of
a new ink cartridge. The pullout members 77 are arrange
opposite each other in the width direction of the ink car-
tridge 63. The widthwise dimension of the pullout mem-
bers 77 is set to be smaller than the width dimension of
ink cartridge 63.
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Description

[0001] The present invention is relates to an ink car-
tridge, a main body and a refill unit of an ink jet recording
apparatus.

[Background of the Invention]

[0002] The inkjetrecording apparatus injects ink drop-
lets from a recording head onto a transferred recording
paper so as to record an image on the recording paper.
Generally, ink is previously stored in an ink tank of a
cartridge type (ink cartridge) and the ink is supplied to
the recording head from the ink cartridge. Therefore, if
the residual amount of the stored ink in the ink tank is
reduced, the ink cartridge is required to be replaced with
a new one (for example, refer Patent Documents 1 to 5).
Generally, the ink cartridge is accommodated in a casing
mounted in the ink jet recording apparatus.

[0003] Ink cartridges include an on-carriage type and
an off-carriage type. The ink cartridge of the on-carriage
type is mounted to a carriage where the recording head
is mounted and that can reciprocate along a direction
perpendicular to a paper transferring direction. A casing
is mounted on the carriage and the ink is supplied to the
recording head from the ink cartridge accommodated in
the casing.

[0004] On the other hand, in the ink cartridge of the
off-carriage type, a casing, which accommodates the ink
cartridge, is provided somewhere in the ink jet recording
apparatus other than on the carriage. That is, the ink
cartridge and the casing are previously structured as a
unit and the unit is provided in somewhere in the ink jet
recording apparatus. Therefore, ink is supplied to the re-
cording head from the casing which accommodates the
ink cartridge via an ink supplying pipe and the like. The
unit is called a refill unit in this application.

[0005] The casing of the refill unit generally has a door.
The door is closed when the ink cartridge is accommo-
dated in the casing. Accordingly, the ink cartridge is sure-
lyaccommodated and held in the casing. Anink supplying
needle is arranged inside the casing. The ink supplying
needle is inserted to the ink cartridge when the ink car-
tridge is accommodated in the casing. The ink in the ink
cartridge is supplied to the recording head via the ink
supplying needle, the ink supplying pipe and the like.
When the ink cartridge is replaced with a new one, the
door is opened and the ink cartridge is removed from the
casing (for example, refer to Patent Document 6).

[Patent Document 1] Japanese Laid-Open Patent
Publication No. 11-348303

[Patent Document 2] Japanese Laid-Open Patent
Publication No. 10-109427

[Patent Document 3] Japanese Laid-Open Patent
Publication No. 2004-345246

[Patent Document 4] Japanese Laid-Open Patent
Publication No. 2005-219416
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[Patent Document 5] Japanese Laid-Open Patent
Publication No. 2005-96446

[Patent Document 6] Japanese Laid-Open Patent
Publication No. 6-106730

[Summary of the invention]

[0006] It is desired that the ink cartridge is replaced
easily and in a short time by a user of the ink jet recording
apparatus. Thatis, itis required that the used ink cartridge
is easily removed from the casing and a new ink cartridge
is easily inserted to the casing.

[0007] An object of the present invention is to provide
a refill unit, a main body for a refill unit used in the refill
unit and an ink cartridge for the refill unit which enable
easy insertion/removal of the ink cartridge into/from a
casing by a user.

1. Ink cartridge for Refill unit

[0008] Inordertoachieve the above mentioned object,
an ink cartridge according to claim 1 is provided.

2. Main Body for a Refill Unit

[0009] Inordertoachieve the above-mentioned object,
there is provided the main body for a refill unit of claim 8.
[0010] Inthe main body for arefill unit, the ink cartridge
can be accommodated in the accommodating portion,
andtheink cartridge is removed from the accommodating
portion as follows. When the ink cartridge is removed
from the casing, the door is first opened. When the door
is moved to the open position from the closed position,
the pulling member pulls out the ink cartridge toward the
opening. Accordingly, a user can pull out the ink cartridge
from the accommodating portion through the opening.
When the ink cartridge is accommodated in the accom-
modating portion, the ink cartridge is inserted into the
accommodating portion from the opening while the door
is open. At this time, the ink cartridge, which is to be
inserted to the accommodating portion, is previously sup-
ported by the pulling member. Then, the ink cartridge is
inserted to the accommodating portion, being guided by
the pulling member.

[0011] According to the main body for a refill unit of
claim 9, when the door is moved from the closed position
to the open position, the pulling member can surely pull
out the ink cartridge toward the opening. Further, when
a new ink cartridge is inserted to the accommodating
portion from the opening, the ink cartridge is surely sup-
ported and guided by the pulling member. Therefore, the
ink cartridge can be replaced more easily.

[0012] According to the main body for a refill unit of
claim 10, since the distance between the pair of pulling
members is set to equal to or smaller than a width of the
ink cartridge, the door is designed in a compact size,
which reduces a size of the unit body for a refill unit.
[0013] According to the main body for a refill unit of
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claim 11, since the ink cartridge can be inserted into and
removed from the accommodating portion on the front
side of the unit body for a refill unit by a user, the ink
cartridge can be replaced more easily. When the door is
moved to the open position, the curved portion is rotated
so that the ink cartridge is pulled out of the unit body and
the curved portion functions as the guide member. There-
fore, the structure of the pulling member is simple, which
reduces manufacturing cost of the unit body for a refill unit

3. Refill Unit

[0014] Inordertoachieve the above-mentioned object,
there is provided the refill unit of claim 12.

[0015] The used ink cartridge is replaced according to
the following steps. When the used ink cartridge is re-
moved from the casing, the door is opened. When the
door is moved from a closed position to an open position,
a pulling member pulls the ink cartridge toward the open-
ing. Accordingly, a use can pull out the ink cartridge from
the opening. Next, a new ink cartridge is inserted to an
accommodating portion from the opening. At this time,
the door is at the open position and the new ink cartridge,
which is to be inserted to the accommodating portion, is
previously supported by the pulling member. Then, the
ink cartridge is inserted to the accommodating portion,
being guided by the pulling member.

[0016] According to the refill unit, when the door is
moved from the closed position to the open position, the
pulling member can surely pull out the ink cartridge to-
ward the opening. Furthermore, when a new ink cartridge
is inserted to the accommodating portion from the open-
ing, the ink cartridge is surely supported and guided by
the pulling member. Therefore, a user can replace the
ink cartridge easily.

[0017] According to the refill unit, each of the pulling
members is received into the groove formed in the ink
cartridge. Further, since the distance between the pair
of pulling members is set to equal to or smaller than a
width of the ink cartridge, the pulling members received
in the ink cartridge do not protrude from the ink cartridge.
Therefore, the door is designed in a compact size, which
reduces a size of the refill unit.

[0018] According to the refill unit, since the ink car-
tridge can be inserted to and removed from the accom-
modating portion on the front side of the refill unit by a
user, the ink cartridge can be replaced more easily. When
the door is moved to the open position, the curved portion
is rotated so that the ink cartridge is pulled out from the
refill unit. The curved portion also functions as a guide
member. Therefore, the structure of the pulling member
becomes simple, which reduces manufacturing cost of
the refill unit.

[Effects of the Invention]

[0019] According to the present invention, since the
ink cartridge is pulled out from the casing by the pulling
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member when the door is moved from the closed position
to the open position, the ink cartridge is removed from
the casing easily. Further, when the door is open, a new
ink cartridge is guided by the pulling member so as to be
accommodated in the casing. Accordingly, a new ink car-
tridge is inserted to the casing easily. That is, when an
operator simply opens the door, the used ink cartridge is
pulled out from the casing, and the operator can easily
accommodate a new ink cartridge into the casing while
the door is open. Accordingly, the ink cartridge can be
replaced quite easily.

(BRIEF DESCRIPTION OF THE DRAWINGS)
[0020]

(FIGURE 1) Figure 1 is an external perspective view
of a multifunction device according to an embodi-
ment of the present invention.

(FIGURE 2) Figure 2 is a drawing, which schemati-
cally illustrates the internal structure of a multifunc-
tion device according to an embodiment of the
present invention.

(FIGURE 3) Figure 3 is a drawing, which schemati-
cally illustrates the internal structure of the scanner
part of a multifunction device according to an em-
bodiment of the present invention.

(FIGURE 4) Figure 4 is a drawing, which schemati-
cally illustrates the internal structure of the printer
part of a multifunction device according to an em-
bodiment of the present invention.

(FIGURE 5) Figure 5 is a perspective view of refill
unit according to an embodiment of the present in-
vention.

(FIGURE 6) Figure 6 is a cross-section along VI-VI
in Figure 5.

(FIGURE 7) Figure 7 is a side view of the main parts
of the unit main body of a refill unit according to an
embodiment of the present invention.

(FIGURE 8) Figure 8 is a cross-section of the unit
main body of a refill unit according to an embodiment
of the present invention.

(FIGURE 9) Figure 9is an exploded perspective view
of the door of a refill unit according to an embodiment
of the present invention.

(FIGURE 10) Figure 10 is an exploded perspective
view of the door of a refill unit according to an em-
bodiment of the present invention.

(FIGURE 11) Figure 11 is a cross-section of a refill
unit according to an embodiment of the present in-
vention.

(FIGURE 12) Figure 12 is an enlargement of the main
parts of Figure 11.

(FIGURE 13) Figure 13 is a side view of an ink car-
tridge according to an embodiment of the present
invention.

(FIGURE 14) Figure 14 is a perspective view of an
ink cartridge according to an embodiment of the
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present invention.

(FIGURE 15) Figure 15 is a drawing schematically
illustrating the engagement structure of the ink car-
tridge, case, and pullout member according to an
embodiment of the present invention.

(FIGURE 16) Figure 16 is a drawing schematically
illustrating a modified example of the engagement
structure of the ink cartridge, case, and pullout mem-
ber according to an embodiment of the present in-
vention.

(FIGURE 17) Figure 17 is a drawing schematically
illustrating another modified example of the engage-
ment structure of the ink cartridge, case and pullout
member according to an embodiment of the present
invention.

(BEST EMBODIMENTS OF THE INVENTION)

[0021] The presentinvention is described in detail be-
low based on preferred embodiments while referring to
the appropriate drawings.

[0022] Figure 1 is an external perspective view of a
multifunction device according to an embodiment of the
present invention.

[0023] The multifunction device 10 is an MFD (multi
function device) integrally comprising a printer part 11 at
the bottom and a scanner part 12 at the top, and has
various functions such as a printer function, scanner
function, copy function, and facsimile function. The mul-
tifunction device 10 is mainly connected to an unillustrat-
ed computer, and records images and texts on recording
paper, which serves as the recording medium, based on
image data and text data transmitted from the computer.
Furthermore, the multifunction device 10 can be connect-
ed to an external device such as a digital cameratorecord
image data outputted from the digital camera on the re-
cording paper. Moreover, the multifunction device 10
comprises the subsequently described slot part 61, and
allows image data or the like stored on a storage medium
to be recorded on the recording paper by installing vari-
ous types of storage medium such as a memory card in
this slot part 61.

[0024] The distinguishing features of the multifunction
device 10 according to the present embodiment are the
point that the aforementioned printer part 11 is constitut-
ed as an ink jet recording device and has on the front
surface of the device a refill unit 70 which stores in ad-
vance the ink which is supplied to the recording head
which emits ink drops, and the point that this refill unit 70
has a structure which aids the ink cartridge insertion and
ejection operation, so that the user of this multifunction
device 10 can very simply and rapidly perform the ink
cartridge replacement operation. Since the present in-
vention is implemented in the form of the refill unit 70
which is incorporated into the multifunction device 10 de-
scribed below, it goes without saying that the configura-
tion of the multifunction device 10 can be modified in
design as appropriate without changing the gist of the
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present invention.

[0025] Figure 2 is a drawing schematically illustrating
the internal structure of the aforementioned multifunction
device 10. Figure 3 is a drawing schematically illustrating
the internal structure of the aforementioned scanner part
12 (the portion shown by the dotted line in Figure 2).
[0026] As shown in Figure 2, the scanner part 12 com-
prises a document bed 13 which functions as an FBS
(flatbed scanner) and a document cover 15 provided ther-
eon. The document cover 15 comprises an auto docu-
ment feeder mechanism (hereinafter referred to as
"ADF") 14, and is attached to the back surface of the
documentbed 13 via hinges to allow opening and closing.
Thus, the document cover 15 is opened and closed by
turning in the direction of arrow 16 relative to the docu-
ment bed 13. In the present embodiment, the document
bed 13 is comprised in the case of the multifunction de-
vice 10, and the document cover 15 constitutes part of
the top surface of the multifunction device 10.

[0027] The document bed 13 also serves as the frame
of the scanner part 12. As shown in Figure 3, a contact
glass plate 20 is provided on the ceiling 19 of the docu-
ment bed 13. Furthermore, an image reading unit 18 is
arranged inside the document bed 13. Documents are
placed between the document cover 15 and the contact
glass plate 20. The image read unit 18 reads the image
from the document by moving below the contact glass
plate 20 along the contact glass plate 20, i.e. in the di-
rection perpendicular to the paper surface in Figure 3.
[0028] The document read unit 18 comprises a CIS
unit 21, guide shaft 22, roller unit 23 and an unillustrated
belt drive mechanism. In the present embodiment, the
document read unit 18 comprises a CIS (contact image
sensor), but a reducing optical image sensor such as a
CCD (charge coupled device) can be of course be used
instead of a CIS. The CIS unit 21 comprises a slender
cuboid case 43, and this case 43 is fitted to and supported
by a carriage 24. The guide shaft 22 is mounted in a
direction perpendicular to the paper surface of the same
drawing. This guide shaft 22 passes through the bottom
end part 25 of said carriage 24. Namely, the CIS unit 21
is supported by this guide shaft 22, and slides while being
guided by the guide shaft 22. The aforementioned belt
driving mechanism comprises a timing belt (not illustrat-
ed) driven by a motor, for instance. A portion of this timing
belt is coupled to the bottom end part 25 of said carriage
24. Thus, when the belt driving mechanism is actuated,
the carriage 24 moves together with the timing belt, and
as aresult, the CIS unit21 moves below the contact glass
plate 20.

[0029] The aforementioned roller unit 23 is arranged
at both ends of the CIS unit 21. This roller unit 23 touches
the bottom surface 26 of the contact glass plate 20. Fur-
thermore, this roller unit 23 rolls in the direction of move-
ment of the carriage 24 over the back surface 26 of the
contact glass plate 20 when the carriage 24 moves. In
other words, this roller unit 23 aids in the smooth move-
ment of the CIS unit 21. Furthermore, the roller unit 23
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also plays the role of a spacer, which maintains a con-
stantdistance betweenthe CIS unit21, and the document
resting on the contact glass plate 20.

[0030] As shown in Figure 1, the document cover 15
comprises the aforementioned ADF 14. This ADF 14 is
configured to allow continuous feeding of a document up
to a prescribed number of sheets from the document tray
47 to the paper ejection tray 46. The mechanism for con-
tinuously feeding the document is built into the document
cover 15. Since the ADF 14 has a known structure, de-
tailed description thereof will be omitted. The ADF 14
may also be left out of the present embodiment.

[0031] Figure 4 is a drawing, which schematically rep-
resents the internal configuration of the printer part 11
(the part indicated by a dotted line in Figure 2). The di-
rection perpendicular to the paper surface in Figure 4 is
the width direction of the multifunction device 10, which
matches the direction perpendicular to the paper surface
in Figure 2.

[0032] As shown in Figure 2 and Figure 4, the printer
part 11 comprises an image recording part 28 having a
frame constituted by the aforementioned document bed
13, and anink jet recording head 27 (hereinafter referred
to simply as "recording head 27"). In other words, in the
present embodiment, the printer part 11 is comprised of
an ink jet recording device.

[0033] As shown in Figure 4, the printer part 11 com-
prises the aforementioned refill unit 70. This refill unit 70
is contained in from of the document bed 13, i.e. on the
side of the front surface 71, as shown in Figure 1. In the
present embodiment, the refill unit 70 is able to house
and retain four ink cartridges. The ink cartridges hold ink
of black, yellow, magenta, and cyan colors. The inks of
the various colors held in these ink cartridges are de-
signed to be supplied to the aforementioned recording
head 27 via an ink tube (supply tube). lllustration of the
ink tube has been omitted from Figure 4.

[0034] The document bed 13 constituting the frame of
the printer part 11 has an opening and closing cover 72
on the aforementioned front surface 71 side. This open-
ing and closing cover 72 opens and closes an opening
73 provided at an end part of this front surface 71. Spe-
cifically, the opening and closing cover 72 is rotatable
between a position where it exposes the refill unit 70
through said opening 73 by leaning forward as shown in
Figure 1, and a position where said opening 73 is closed
to contain the refill unit 70.

[0035] Furthermore, the document bed 13 is provided
with an opening 42 in the middle of its front surface, and
a paper supply tray 29 is arranged inside this opening 42
(see Figure 4). As shown in Figure 4, the recording paper
fed from the paper supply tray 29 is ejected into a paper
ejection tray 32 provided in said opening 42 after the
image has been recorded inthe manner described below.
A separation tilt plate 30 is arranged on the inner side of
the aforementioned paper supply tray 29 (on the right
side in Figure 4). This separation tilt plate 30 separates
the recording paper sheets stacked in the paper supply
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tray 29 and guides them upward. A paper feed path 31
is formed going upward from the separation tilt plate 30.
The paper feed path 31 extends upward and then curves
to the left, extending from the back surface side of the
multifunction device 10 to the front surface side. Further-
more, the paper feed path 31 passes through the image
recording part 28 and into the paper ejection tray 32.
Therefore, the recording paper housed in the paper sup-
ply tray 29 is guided to the image recording part 28 by
the paper feed path 31 such that it makes a U-tum from
the bottom upward. After the image recording part 28 has
performed image recording on the recording paper being
fed through the paper feed path 31, the recording paper
is ejected into the paper ejection tray 32. In Figure 1, the
paper ejection tray 32 and the aforementioned paper sup-
ply tray 29 are not shown.

[0036] As illustrated in Figure 4, a paper supply roller
34 is provided above the paper supply tray 29. The paper
supply roller 34 separates the recording paper stacked
in the paper supply tray 29 one sheet at a time and feeds
it into the paper feed path 31. The structure of the paper
supply roller 34 is known. In the present embodiment,
the paper supply roller 34 and pivotally supported on the
tip of a paper supply arm 35. This paper supply arm 35
is above to move up and down towards and away from
the paper supply tray 29. The paper supply roller 34 is
coupled to a motor via an unillustrated drive transmission
mechanism. This drive transmission mechanism can be
configured based on the engagement of a plurality of
gears. Actuating the aforementioned motor causes its
driving force to be transmitted to the paper supply roller
34, causing the paper supply roller 34 to rotate. The ro-
tating paper supply roller 34 feeds the recording paper
to the paper feed path 31.

[0037] The paper supply arm 35 is supported on a
based end shaft 36 and is able to rotate around the base
end shaft 36. As aresult, the paper supply arm 35 is able
to slide up and down with the base end shaft 36 as the
center of sliding. This paper supply arm 35 is impelled
toward the paper supply tray 29 by means of an unillus-
trated paper supply clutch, spring, etc. when the paper
supply tray 29 is installed, and retracts upward during
insertion or removal of the paper supply tray 29. The
downward turning of the paper supply arm 35 causes the
paper supply roller 34 pivotally supported on its tip to
press against the surface of the recording paper on the
paper supply tray 29. When the paper supply roller 34
rotates in this state, the friction between the roller surface
of the paper supply roller 34 and the recording paper
feeds the recording paper sheet in the uppermost posi-
tion to the aforementioned separation tilt plate 30. The
fed sheet of recording paper touches the separation tilt
plate 30 with its leading edge and is guided upward and
fed into the paper feed path 31. When the recording paper
sheet in the uppermost position is fed out by the paper
supply roller 34, the sheet of recording paper immediately
below it may be fed out together due to the effects of
friction and static electricity. However, this sheet of re-
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cording paper is stopped by coming into contact with the
separation tilt plate 30.

[0038] The paper feed path 31, outside of the places
where the image recording part 28 and the like are ar-
ranged, is demarcated by an outer guide surface and
inner guide surface which face each other at a prescribed
spacing. In this multifunction device 10, the outer guide
surface is comprised of the inner wall surface of the frame
of the printer part 11 comprised of the document bed 13,
while the inner guide surface is comprised of the surface
of a guide member provided inside said frame. Further-
more, feed rollers may be provided, particularly in places
where the paper feed path 31 curves. Although no feed
rollers are shown in said figure, feed rollers may be ar-
ranged rotatably with the width direction of the paper feed
path 31 (the direction perpendicular to the paper surface
in Figure 4) as the rotational center shaft direction. The
feed rollers are mounted so that their roller surface is
exposed to the aforementioned outer guide surface or
inner guide surface. Providing these feed rollers causes
the recording paper to be fed smoothly in contact with
the guide surface even in places where the paper feed
path 31 curves.

[0039] The aforementioned image recording part 28 is
arranged downstream of where the paper feed path 31
makes an upward U-turn. A platen 37 is arranged oppo-
site the aforementioned recording head 27. The fed re-
cording paper is brought over the platen 37. The record-
ing head 27 emits ink drips on the recording paper ar-
ranged over the platen 37. The recording head 27 is
mounted on an unillustrated carriage. This carriage
moves back and forth in the direction perpendicular to
the paper surface in said drawing by means of a CR mo-
tor. The location and reciprocating operation of the re-
cording head 27 is monitored by an unillustrated carriage
encoder. The recording head 27 emits ink of each of the
aforementioned colors in the form of ink drops onto the
aforementioned recording paper while moving back and
forth, thereby recording animage on the recording paper.
[0040] Adriveroller39 and pressroller 38 are provided
on the upstream side of said recording head 27 in the
paper feed path 31. The drive roller 39 is rotationally driv-
en by an unillustrated LF motor. The drive roller 39 and
press roller 38 sandwich the recording paper being fed
along the paper feed path 31. The rotation of the drive
roller 39 causes the recording paper to be fed down-
stream in the paper feed path 31 and to be arranged over
the platen 37.

[0041] A paper ejection roller 40 and press roller 41
are provided downstream of said recording head 27 in
the paper feed path 31. The paper ejection roller 40 is
rotationally driven by the LF motor, which drives the
aforesaid drive roller 39. Namely, the paper ejection roller
40 is driven synchronously with the drive roller 39 by
means of an unillustrated interlocking mechanism. The
paper ejection roller 40 and press roller 41 sandwich the
recording paper onto which ink drops have been emitted,
and rotation of the paper ejection roller 40 causes said
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recording paper to be fed downstream in the paper feed
path 31.

[0042] The aforementioned pressroller 38is elastically
impelled toward the drive roller 39 so as to depress said
drive roller 39 with a prescribed pressure. Therefore,
when the recording paper enters between the drive roller
39 and press roller 38, the press roller 38 sandwiches
the recording paper in cooperation with the driver roller
39 while retracting elastically by the width of the recording
paper. Since the recording paper is nipped by the drive
roller 39 and press roller 38 in this manner, the rotational
force of the drive roller 39 is reliably transmitted to the
recording paper. Furthermore, the aforementioned press
roller 41 is arranged in the same manner in relation to
the aforementioned paper ejection roller 40. In the
present embodiment, since the press roller 41 presses
against recording paper on which recording has been
completed, the roller surface is formed in a spurred shape
so as to not degrade the image recorded on the recording
paper.

[0043] The recording paper sandwiched between the
drive roller 39 and press roller 38 is fed intermittently over
the platen 37 by a prescribed line feed width. The record-
ing head 27 is moved forward and/or back upon each
line feed of the recording paper to perform image record-
ing successively from the leading edge of the recording
paper. Recording paper on which image recording has
been carried out is sandwiched between the paper ejec-
tion roller 40 and press roller 41 staring at its leading
edge. In other words, the recording paper is fed intermit-
tently by a prescribed line feed width while being sand-
wiched atits leading edge side by the paper ejection roller
40 and press roller 41 and at its trailing edge side by the
drive roller 39 and press roller 38, and image recording
is carried out by the recording head 27 as the paper is
being fed in this manner. Once an image has been re-
corded in the prescribed region of the recording paper,
the paper ejection roller 40 is rotationally driven contin-
uously and the recording paper sandwiched by the paper
ejection roller 40 and press roller 41 is ejected into the
paper ejection tray 32.

[0044] As shown in Figure 1, a control panel 45 is
mounted on the upper sloping surface of the document
bed 13 constituting the frame of the printer part 11. This
control panel 45 is a device for controlling the printer part
11, scanner part 12, and the like. Various control keys
56 through 58, a liquid crystal display 59 and the like are
provided on its top surface 44. Furthermore, a controller
(notillustrated), which controls the actuation of the printer
part 11 and scanner part 12 and the operation of the
multifunction device 10 as a whole, is provided in the
bottom part of the document bed 13.

[0045] As shown in Figure 2, a control board 54 is ar-
ranged below this control panel 45 (inside the document
bed 13). The various control keys 56 through 58 arranged
on the control panel 45 are connected to the control board
54 via an unillustrated flat cable. This control board 54
is connected to the aforementioned controller, which



11 EP 1790 480 A1 12

processes the instructions from the aforementioned con-
trol keys 56 through 58 and controls the actuation of the
multifunction device 10.

[0046] The user of the multifunction device 10 inputs
the desired instructions using the various control keys 56
through 58 of the control panel 45. The multifunction de-
vice 10 receives this input and performs the prescribed
operation. As discussed above, a personal computer or
the like can be connected to this multifunction device 10.
In this case, the multifunction device 10 can also opera-
tion according to instructions transmitted via a scanner
driver, printer driver or the like from the personal compu-
ter, in addition to the instructions from the control panel
45.

[0047] As shown in Figure 1, the aforementioned slot
part 61 is arranged on the front surface of the multifunc-
tion device 10. Storage media such as various compact
memory cards can be installed in this slot part 61. Com-
pact memory cards can store image data; the image data
is read from the compact memory card installed in the
slot part 61, and information on this image data is dis-
played on the liquid crystal display 59. Any image dis-
played on the liquid crystal display 59 can be recorded
on recording paper by the printer part 11. The input for
this purpose is performed via the aforementioned control
panel 45.

[0048] Figure 5 is a perspective view of refill unit 70.
Figure 6 is a cross-sectional view along VI-Vlin Figure 5.
[0049] This refill unit 70 comprises a unit main body
74 and an ink cartridge 63 which can be installed in and
removed from the unit main body 74.

[0050] The unit main body 74 comprises a case 75
which the ink cartridge 63 is inserted into and removed
from, a door 76 provided on the case 75, and a pullout
member 77 provided on the door 76.

[0051] The case 75 is made for instance from resin,
and is overall formed in a substantially cuboid shape. A
housing chamber 78 (retaining part) in which the ink car-
tridge 63 is housed and retained is demarcated inside
the case 75 (see Figure 6). In the present embodiment,
the case 75 has four housing chambers 78, which the
aforementioned four ink cartridges 63 being inserted into
and removed from the respective housing chambers 78.
The inner wall surface shape of each housing chamber
78 corresponds to the outer circumferential surface
shape of the ink cartridge 63. Thus, each ink cartridge
63 is retained reliably in the case 75 without any play.
[0052] The case 75 comprises a bottom plate part 80,
a pair of side plate parts 81 arranged on the left and right
sides of the bottom plate part 80, and a ceiling plate 82
arranged to span between the side plate parts 81, and
is equipped with partition wall parts (not illustrated) serv-
ing to demarcate the aforementioned housing chambers
78. The partition wall parts are arranged according to the
number of the ink cartridges 63 housed in the case 75.
Of course, these partition wall parts do not need to be
arranged so as to completely demarcate each housing
chamber 78, and can be formed in the shape of ribs which
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partition adjacent housing chambers 78 on the bottom
plate part 80 at least. The bottom plate part 80, side plate
parts 81, ceiling plate part 82 and partition walls are pref-
erably formed integrally.

[0053] Unillustrated push rods are provided on the
back surface of the case 75. These push rod extend to-
wards the housing chambers 78, and are inserted into
an air intake valve 85 (see Figure 7, Figure 13 through
Figure 14) provided in the ink cartridge 63 when an ink
cartridge 63 is placed inside the case 75. This allows air
to enter inside the ink cartridge 63 through the air intake
valve 85, so that the ink from inside the ink cartridge 63
is fed smoothly toward the recording head 27. Further-
more, as shown in Figure 6, a liquid level sensor connec-
tor 86 is provided on the back surface of case 75. This
liquid level sensor connector 86 is connected to a liquid
level sensor 87 provided in the ink cartridge 63 when the
ink cartridge 63 is installed in case 75. The liquid level
sensor connector 86 is connected to the aforementioned
controller, and the controller constantly monitors the re-
maining quantity of ink held in each ink cartridge 63.
[0054] ) The top surface of the aforementioned bottom
plate part 80 constitutes the placement surface 98 on
which the ink cartridge 63 is placed. The height position
of this placement surface 98 is set such that, when the
ink cartridge 63 has been inserted into said housing
chamber 78, the unillustrated ink supply tube is inserted
into the ink supply valve 115 of ink cartridge 63, said push
rod is inserted into the air intake valve 85 of ink cartridge
63 (see Figure 14), and said liquid level sensor connector
86 engages the liquid level sensor 87 of the ink cartridge
63.

[0055] A rib 124 is provided on the aforementioned
ceiling plate part 80, thereby increasing the rigidity of the
case 75. The ceiling plate part 80 comprises a swing arm
123. Figure 7 is a side view of the main parts of unit main
body 74, and schematically illustrates the relationship
between opening/closing of door 76 and sliding of the
swing arm 123.

[0056] This swing arm 123, as shown in said figure, is
formed as a whole approximately into an L shape, and
has a first arm 125 and a second arm 126. A support
shaft 127 is arranged in the boundary area between the
firstarm 125 and the second arm 126, and the swing arm
123 is supported rotatably on this support shaft 127. A
tension spring 128 is mounted between the first arm 125
and the ceiling plate part 82. As a result, the swing arm
123 is constantly elastically impelled to rotate clockwise,
i.e. to assume the position shown by the double-dotted
dashed line in said figure. Since the swing arm 123 is
elastically impelled in this manner, it can change to the
position shown by the solid line when it receives a force
in the counterclockwise direction opposing said elastic
force. The swing arm 123 is made to engage the top
surface 122 of the ink cartridge 63 and allows the ink
cartridge 63 to be forcibly pushed out from said housing
chamber 78 as described below.

[0057] As shown in Figure 5 and Figure 6, openings
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88 are provided on the front surface 79 of the case 75.
These openings 88 are arranged so as to correspond to
each of the housing chambers 78. In other words, the
aforementioned housing chambers 78 are arranged in
the case 75 as a continuation of the opening 88, and the
aforesaid four ink cartridges 63 are designed to be in-
serted into and removed from the housing chambers 78
through these openings 88 from the front surface 79 side.
[0058] Figure 8 is a cross-section of the unit main body
74 in the state where said door 76 is open. Figure 9 and
Figure 10 are exploded perspective views of this door 76.
[0059] Said door 76 opens and closes said opening
88. A door 76 is provided on each of the opening 88, and
is designed to change position between a position where
the opening 88 is closed (closed position) as shown in
Figure 6, and a position where the opening 88 is opened
(open position) as shown in Figure 8. When the door 76
is in a closed position, the ink cartridge 63 is securely
retained in said housing chamber 78. When the door 76
is in an open position, the ink cartridge 63 can be easily
inserted into or removed from said housing chamber 78.
[0060] As shown in Figure 5 and Figure 6, the door 76
comprises a door main body 89, a pushing retaining
member 90 provided thereon, a lock member 91 and a
lock release lever 92, which are all molded from resin.
As shown Figure 6, Figure 9, and Figure 10, the door
main body 89 is formed into a slender rectangular plate
shape. The outer shape of door main body 89 matches
the shape of said opening 88. A rotational shaft part 94
is formed in the bottom end part 93 of door main body
89. This rotational shaft part 94 is formed integrally with
the door main body 89. This rotational shaft part 94 is
supported on the bottom part of the front surface 79 of
case 75, as shown in Figure 6. Specifically, a bearing
part 95 is formed on the front end part of the bottom plate
part 80 of case 75, and said rotational shaft part 94 is
rotatably fitted into this bearing part 95. As a result, the
door main body 89 is able to stand up and close said
opening 88 as shown in Figure 6, as well as to lie down
and open said opening 88 as shown in Figure 8.

[0061] The aforementioned pullout member 77 is pro-
vided on the bottom end part 93 of door main body 89.
This pullout member 77 is formed integrally with the door
main body 89. The pullout member 77 is formed substan-
tially into an L shape and has an extension part 96 and
a curved part 97. The extension part 96 is provided con-
tinuously with said bottom end part 93. As shown in Fig-
ure 6, the extension part 96 extends rearward from said
bottom end part 93 when the door 76 is in closed position.
Furthermore, the curved part 97 continuous from the rear
edge of said extension part 96 and extends upward, form-
ing an approximately 90° angle. When the door 76 is in
a closed position, the leading edge of said curved part
97 protrudes upward over said placement surface 98.
The door main body 89 rotates with said rotational shaft
part 94 as the center of rotation, thereby causing said
pullout member 77, formed in an L shape, to also rotate
about said rotational shaft part 94, as shown in Figure 6
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and Figure 8. As will be discussed in detail below, this
sort of rotation of the pullout member 77 causes the ink
cartridge 63 to be pulled out from said housing chamber
78.

[0062] AsshowninFigure 8, when said door 76 chang-
es to an open position, the curved part 97 of said pullout
member 77 rotates counterclockwise about the rotational
shaft part 94. Here, the rotation of the curved part 97
causes its outer wall surface 110 to change from a sub-
stantially vertical standing state (see Figure 6) to a sub-
stantially horizontal state (see Figure 8). The length of
the extension part 96 of the pullout member 77 is set to
a prescribed dimension, so that when the curved part 97
has rotated, its outer wall surface 110 is positioned slight-
ly above the placement surface 98 of the case 75, i.e.
substantially as an extension of said placement surface
98, and extends in the front-back direction. When said
door 76 is in an open position, this outer wall surface 110
functions as a guide surface which guides the ink car-
tridge 63 onto the placement surface 98 inside said hous-
ing chamber 78. In other words, said pullout member 77,
in addition to functioning as a member for pulling the ink
cartridge 63 out of said housing chamber 78, also func-
tions as a guide member for inserting the ink cartridge
63 into said housing chamber 78.

[0063] In the present embodiment, each door main
body 89 is provided with two pullout members 77. Name-
ly, the pullout members 77, as shown in Figure 10, are
arranged opposite each other in the width direction of the
door main body 89. Arranging a pair of pullout members
77 in this manner allows the pair of pullout members 77
to support the ink cartridge 63 between them in the width-
wise direction. Furthermore, in the present embodiment,
the spacing (widthwise dimension) d1 between the pull-
out members 77 (see Figure 9) is made smaller than the
widthwise dimension d2 of ink cartridge 63 (see Figure
14). The effect of defining the dimensions d1 and d2 in
the manner will be discussed later.

[0064] As shown in Figure 6, Figure 8, Figure 9, and
Figure 10, pushing retaining member 90 is attached to
the inner surface of the door main body 89. Tabs 146 are
provided on both side surfaces of the pushing retaining
member 90, and tab accommodating parts 147 are pro-
vided in the door main body 89. Said tabs 146 are pro-
vided protruding from the side surface of the pushing
retaining member 90. Said tab accommodating parts 147
are comprised of grooves extending in the front-back di-
rection of the door main body 89. Said tabs 146 are sli-
dably fitted into said tab accommodating parts 147, so
that the pushing retaining member 90 is supported in a
manner that allows it to move in the front-back direction
relative to the door main body 89. In other words, the
pushing retaining member 90 is able to changer between
a protruding position where it rises from the inner surface
of the door main body 89 (see Figure 8) and a retracted
position where it is retracted toward the door main body
89 from the protruding position (see Figure 6). As shown
in Figure 10, a coil spring 99 is located between the push-
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ing retaining member 90 and the door main body 89.
Thus, the pushing retaining member 90 is constantly
elastically impelled to assume said protruding position,
as shown in Figure 8.

[0065] As shown in Figure 6, when the door 76 as-
sumes a closed position, the pushing retaining member
90 touches the front surface of the ink cartridge 63, and
is displaced to said retracted position by being pushed
relatively by the ink cartridge 63. Thus, the ink cartridge
63 receives the elastic force of said coil spring 99 through
the pushing retaining member 90 and is pushed back-
ward, so that the ink cartridge 63 is retained in a state
positioned relative to the case 75. Therefore, leakage of
ink from the ink supply valve 115 of the ink cartridge 63
is reliably prevented.

[0066] Inthe present embodiment, the pushing retain-
ing member 90 is formed in a flat plate shape. The wall
surface 84 of this pushing retaining member 90 (the sur-
face which faces the front surface of ink cartridge 63 when
the door 76 is in a closed position) is formed as a flat
surface, and a pair of protrusions 141 and 142 are formed
on the wall surface 84, as shown in Figure 5 and Figure
10. Thus, when the door 76 is in a closed position, these
protrusions 141 and 142 touch and press against the
front surface of the ink cartridge 63. These protrusions
141 and 142 are arranged at a prescribed spacing in the
width direction of the door 76. Thus, when the door 76 is
in a closed position, said protrusions 141 and 142 contact
the two sides of the joint part 143 of the ink cartridge 63
without the pushing retaining member 90 coming into
contact with the joint part 143.

[0067] The lock member 91 is attached to the top end
part of the door main body 89. The lock member 91 com-
prises amain shaft part 132, akey part 133 which projects
inward into the case 75 continuously from the top end of
the main shaft part 132, and a seat part 109 which
projects outward from the case 75 continuously from the
bottom end of the main shaft part 132.

[0068] Thelock member 91 is supported so as to allow
it to advance and retract vertically relative to the door
main body 89. A slide rail 101 is provided extending ver-
tically on the top end part of the door main body 89. Fur-
thermore, a slide groove 102 is provided extending ver-
tically on the main shaft part 132 of the lock member 91
(see Figure 9). Said slide rail 101 is inserted into this slide
groove 102, thereby allowing to lock member 91 to freely
slide up and down.

[0069] Tabs 144 are provided on both side surfaces
of said main shaft part 132. These tabs 144 project out-
ward from the main shaft part 132. When the lock member
91 is fitted into the door main body 89, said tabs 144 are
accommodated in tab accommodating parts 145 provid-
ed on the main shaft part 132 (see Figure 10). These tab
accommodating parts 145 are comprised of grooves ex-
tending a prescribed length in the vertical direction. Thus,
when the lock member 91 slides upward or downward,
said tabs 144 contact the inner wall surface of said tab
accommodating parts 145, thereby constraining the ver-

10

15

20

25

30

35

40

45

50

55

tical sliding of the lock member 91. When the lock mem-
ber 91 slides upward relative to the door main body 89,
the lock member 91 assumes a position projecting up-
ward from the top end of the door main body 89. Further-
more, when the lock member 91 slides downward relative
to the door main body 89, the lock member 91 assumes
a position retracted into the door main body 89. The range
of sliding of the lock member 91 corresponds to the length
of the aforementioned tab accommodating parts 145.
[0070] As shown in Figure 10, a coil spring 100 is in-
terposed between the lock member 91 and the door main
body 89. Thus, the lock member 91 is constantly elasti-
cally impelled so as to project upward from the door main
body 89. Furthermore, the top surface 103 of the key part
133 of the lock member 91 constitutes a sloped surface,
which is inclined downward. Thus, as shown in Figure 8
and Figure 6, when the door 76 changes from an open
position to a closed position, said top surface 103 of the
lock member 91 contacts the top edge part 130 of the
opening 88 of the case 75 (see Figure 8), and when the
door 76 turns toward the closed position, the lock member
91 is depressed relative by said top edge part 130 and
retracts inward into the door main body 89. Once the door
76 has completely changed position to a closed position,
the lock member 91 again projects from the door main
body 89 and said key part 133 engages with the case 75
(see Figure 6). Specifically, the key part 133 of the lock
member 91 fits into a lock member fitting hole 83 (see
Figure 5 and Figure 11) provided in the case 75. Since
the lock member 91 is constantly elastically impelled by
said coil spring 100 so as to project from the door main
body 89, having assumed a closed position, the door 76
is retained in said position.

[0071] As shown in Figure 9 and Figure 10, the lock
release lever 92 is formed in a rectangular plate shape
and is attached to the upper part of the outside surface
105 of the door main body 89. A support pin 106 is pro-
vided at the bottom end part of the lock release lever 92.
Furthermore, the door main body 89 is provided with a
pin support hole 107. Said support pin 106 fits into this
pin support hole 107, whereby the lock release lever 92
becomes rotatable about the support pin 106. Specifical-
ly, the lock release lever 92 is able to rotationally change
position between a position substantially parallel to the
outer surface 105 of the door main body 89 by standing
up as shown in Figure 6, a position where it is inclined
approximately 45° (degrees) (see Figure 11) and a po-
sition where it is lying substantially horizontal (see Figure
12). When the lock release lever 92 is substantially par-
allel to the outer surface 105 of the door main body 89,
the position of the lock release lever 92 is defined as
"standing position," the position of the lock release lever
92 wheninclined approximately 45° is defined as "neutral
position" and the position of the lock release lever 92
when its lying substantially horizontal is defined as the
"lying position." An arrow is labeled or engraved on the
top surface 151 of the lock release lever 92. This makes
the direction of operation of the lock release lever 92
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clear.

[0072] The bottom end surface 108 of the lock release
lever 92 is formed in a prescribed shape. This bottom
end surface 108 constitutes a cam, which causes the
lock member 91 to slide vertically when the position of
the lock release lever 92 changes. The shape of said
bottom end surface 108 is not particularly restricted, and
can be any shape so long as it causes said lock member
91 to slide as described below when the lock release
lever 92 is turned.

[0073] Figure 11 is a cross-section of refill unit 10
showing the manner of operation of the lock release lever
92. Figure 12is an enlargement of the main part of Figure
11.

[0074] The bottom end surface 108 of the lock release
lever 92 constitutes a cam, as discussed above. When
the lock member 91 is fitted into the lock member fitting
hole 83 of case 75, i.e. when the door 76 is in a closed
position in relation to the case 75, the lock release lever
92 is able to undergo rotational displacement centered
about said support pin 106 (see Figure 9 and Figure 10)
in the area between said standing position and neutral
position. In the present embodiment, the location of the
center of gravity of the lock release lever 92 is set such
that it will always move to the neutral position, i.e. to the
position shown in Figure 11, under its own weight.
[0075] When the lock release lever 92 has moved to
the neutral position, the aforementioned top end surface
108 touches the seat part 109 of the lock member 91. In
this state, as shown in Figure 11, the lock release lever
92 attempts to rotate further clockwise under its own
weight. In other words, the lock release lever 92 tries to
rotate in the direction where it pushes the lock member
91 downward. However, since the lock member 91 is
constantly elastically impelled upward by the aforemen-
tioned coil spring 100, the lock member 91 is not dis-
placed solely by the effect of the weight of lock release
lever 92, so the lock member 91 projects upward from
the top end of door main body 89 and maintains a position
of engagement with the lock member fitting hole 83.
[0076] However, as shown in Figure 12, if this lock re-
lease lever 92 is forcibly rotated further clockwise, for
example if an operator attempting to replace the ink car-
tridge 63 manipulates and rotates the lock release lever
92, then the lock release lever 92 will be displaced up to
the lying position. When the lock release lever 92 is dis-
placed up to the lying position, said bottom end part 108
is displaced rotationally about said support pin 106, push-
ing down said seat part 109 of the lock member 91. Con-
sequently, the lock member 91 moves downward against
the elastic force of aforesaid coil spring 100 and is dis-
placed to a position retracted into the door main body 89.
Once the lock member 91 changes to this position, the
lock of the door 76 is released and the door 76 can be
change from a closed position to an open position.
[0077] Since the lock member 91 is constantly subject
to the elastic force of aforesaid coil spring 100, once ro-
tational force acting upon the lock release lever 92 dis-
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appears - in other words, once the operator lets go of the
lock release lever 92 - the lock member 91 assumes a
position of maximum projection from the door main body
89. Here, the lock release lever 92 is forcibly displaced
to the aforementioned standing position. Namely, as
shown in Figure 8, when the door 76 is in an open posi-
tion, the lock release lever 92 assumes a position where
it is essentially contained within the door main body 89.
Therefore, as shown in Figure 1, Figure 5 and Figure 8,
when replacing the ink cartridge 63, the lock release lever
92 assumes a state where itis essentially contained with-
in the door main body 89, thus allowing the door 76 to
rotate about the rotational shaft part 94 to a substantially
horizontal state, thereby allowing the operator to easily
replace the ink cartridge 63. Furthermore, the two pro-
trusions 141 and 142 provided on the wall surface 84 of
the aforementioned pushing retaining member 90, in co-
operation with a subsequently described guide part be-
tween the curved parts 97, also act as a guide when
installing an ink cartridge 63 in the housing chamber 78.
Namely, when inserting an ink cartridge 63 into the hous-
ing chamber 78, the operator needs only to place the
bottom surface of the ink cartridge 63 onto the protrusions
141 and 142 and put the leading edge part of the ink
cartridge 63 between the curved parts 97, and then just
push the ink cartridge 63 toward the housing chamber
78. Furthermore, when removing the ink cartridge 63
from the housing chamber 78, the operator needs only
to pull out until the bottom surface of the ink cartridge 63
moves between the curved parts 97 onto the protrusions
141 and 142.

[0078] In the present embodiment, since the lock re-
lease lever 92 is arranged in the aforementioned neutral
position when the door 76 is in a closed position in relation
to the case 75, i.e. since the lock release lever 92 is tilted
toward the operator, there is the advantage that the op-
erator can easily manipulate the lock release lever 92.
Now, since the refill unit 70 is arranged on the front sur-
face 71 of the multifunction device 10, as shown in Figure
1, if the lock release lever 92 is arranged at said neutral
position, i.e. if it is leaning forward, a large space would
need to be secured inside the multifunction device 10 to
accommodate the refill unit 70. Therefore, the refill unit
70 would need to be arranged further inward from the
edge of the opening 73, and thus the external dimensions
of the multifunction device 10 may need to increase.
[0079] However, in the present embodiment, when
the door 76 is in a closed position in relation to the case
75, the lock release lever 92 is able to rotate freely be-
tween said neutral position and standing position, so the
refill unit 70 can be arranged near the edge of said open-
ing 73. This is because even if the refill unit 70 is arranged
at the edge of the opening 73, when the opening/closing
cover 72 is being closed, the inner wall surface of the
opening/closing cover 72 touches said lock release lever
92, and when the opening/closing cover 72 is completely
closed, the lock release lever 92 is displaced to said
standing position while being pushed by the opening/
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closing cover 72. Therefore, in the present embodiment,
compact design of the multifunction device 10 is possible.
[0080] Figure 13 is a side view of ink cartridge 63. Fig-
ure 14 is a perspective view of ink cartridge 63.

[0081] The ink cartridge 63 serves to store the ink in
advance, as discussed above, and comprises a cartridge
main body 111 and ink held therein. In the present em-
bodiment, the refill unit 70 houses four ink cartridges 63,
with each ink cartridge 63 storing cyan, magenta, yellow
and black color inks respectively. The structure of the ink
cartridges, as is clear from Figure 1 and Figure 5, is such
that the ink cartridge 63 storing black ink is fashioned to
be somewhat larger in the thickness direction as com-
pared to the ink cartridges 63 of other ink colors. This is
because, generally speaking, the demand for black ink
is greater and itis consumer in larger amounts. The struc-
ture of the ink cartridges 63 storing inks of colors other
than black is all the same.

[0082] The cartridge main body 111 consists of resin.
In the present embodiment, the cartridge main body 111
is formed overall into a thin-walled cuboid shape, with
ink housing space that houses ink being demarcated in-
side it. This cartridge main body 111 is comprises of two
tray-like members 112 and 113, and these two members
112 and 113 are joined by welding or other known fas-
tening means. The aforementioned joint part 143 is
formed by the joining of the cartridge main body 111.
[0083] The aforementioned air intake valve 85 is pro-
vided on the back surface 114 of the cartridge main body
111. In the present embodiment, a check valve is ar-
ranged in the inner part of the air intake valve 85. When
the ink cartridge 63 is housed in said case 75, a push rod
provided in said case 75 is inserted into said air intake
valve 85, whereby said check valve is opened. Further-
more, an ink supply valve 115 is provided on the rear
surface 114 of the cartridge main body 111. When the
ink cartridge 63 is housed in said case 75, an ink supply
tube provided in said case 75 is connected to this ink
supply valve 115, and ink is supplied to said recording
head 27 via this ink supply tube. Furthermore, the afore-
mentioned liquid level sensor 87 is provided on said back
surface 114. The structure of this liquid level sensor 87
is not particularly limited, and a known sensor can be
used.

[0084] Engagement grooves 116 are provided on the
bottom surface of the cartridge main body 111. The en-
gagement grooves 116, as shown in Figure 14, are pro-
vided as recesses in the corner parts at the boundary
between the side surfaces and bottom surface of the car-
tridge main body 111. These engagement grooves 116,
as shown in said figure, extend in the lengthwise direction
of the cartridge main body 111. In the present embodi-
ment, the engagement grooves 116 are provided sym-
metrically on the left and right sides of the cartridge main
body 111 (see Figure 5). As shown in Figure 13, the en-
gagement grooves 116 comprise a shallow groove part
118 which opens on the back surface 114 of the cartridge
main body 111 and extends continuously from the back
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surface 114 toward the front surface 117, a boundary
groove part 119 which continues from the shallow groove
part 118 and increases gradually in groove depth (the
vertical dimension in said figure), and a deep groove part
120 that continues from the boundary groove part 119.
The deep groove part 120 does not continue to the front
surface 117 of the cartridge main body 111, so an end
surface 121 is formed on the front surface 117 side of
the deep groove part 120. In other words, the engage-
ment groove 116 extends in the direction of insertion and
removal of the ink cartridge 63 into and out of the case
75, and is connected to the back surface 114 but not the
front surface 117 of the cartridge main body 111, and
has an end surface 121 extending vertically. The leading
edge of the curved part 97 of the aforementioned pullout
member 77 comes into contact with this end surface 121
as described below.

[0085] A groove 149 is also formed on the top surface
122 of the cartridge main body 111. This groove 149, as
shown in Figure 14, is recessed into the corner of the
boundary of side surface and top surface 122 of cartridge
main body 111. This groove 149, as shown in the same
figure, extends in the lengthwise direction of the cartridge
main body 111, and is connected to the front surface 117
and back surface 114 of the cartridge main body 111.
Furthermore, a recessed part 134 is provided on the top
surface 122 of the cartridge main body 111. This re-
cessed part 134 is formed substantially in a VV shape, and
has a forward sloping surface 135 and a rearward sloping
surface 136. As shownin Figure 6 and Figure 7, the afore-
mentioned swing arm 123 is provided in the case 75
which houses the ink cartridges 63, and this swing arm
123 is constantly elastically impelled rotationally clock-
wise by a tension spring 128.

[0086] When an ink cartridge 63 is inserted into said
case 75, as shown in Figure 7, first, the top surface rear
end part 148 of the cartridge main body 111 contacts the
second arm 126 of the swing arm 123. As the ink cartridge
63 continues to be inserted into the case 75, the swing
arm 123 turns counterclockwise, assuming the position
shown by the solid line in said figure. As the ink cartridge
63 is inserted further, the swing arm 123 turns clockwise
while being guided by said rearward sloping surface 136,
and engages said recessed part 134. As the ink cartridge
63 goes further into the case 75, the second arm 126 of
the swing arm 126 turns counterclockwise while being
guided by said forward sloping surface 135 and assumes
the position indicated by a solid line in said figure. Fur-
thermore, upon insertion of the ink cartridge 63 into the
case 75, the ink cartridge 63 slides relative to the swing
arm 123, and is arranged at a position displaced by a
prescribed distance to the right form the position shown
by a solid line in said figure, whereupon the ink cartridge
63 is completely installed in the case 75. The prescribed
distance in this case is the distance L1 shown in Figure 8.
[0087] Figure 15is a drawing schematically illustrating
the engagement structure of the ink cartridge 63, case
75, and pullout member 77 of door 76. Figure 15 (a)
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shows the engagement structure of the lower part of the
ink cartridge 63 and the lower part of the case 75, while
Figure 15 (b) shows the engagement structure of the ink
cartridge 63 and pullout member 77.

[0088] As shown in Figure 15 (a), when the ink car-
tridge 63 has been installed in the case 75, a partition
wall part 137 provided in case 75 engages with an en-
gagement groove 116 of the ink cartridge 63. When the
ink cartridge 63 has been installed in the case 75, the
partition wall 137 provided on the side of the ceiling plate
part 82 of the case 75 also engages with a groove 149
provided on the top surface 122 side of the ink cartridge
63. Here, the bottom surface 155 of the ink cartridge 63
is placed on the bottom plate part 80. As a result, the ink
cartridge 63 is housed and retained in a positioned state
in the case 75 (see Figure 6). Furthermore, when the ink
cartridge 63 is housed in the case 75, as shown in Figure
15 (b), the bottom surface 155 of the ink cartridge 63 is
placed on the door main body 89, and the curved part 97
of the pullout member 77 enters into the engagement
groove 116. When the door 76 is opened from this state,
as shown in Figure 6 and Figure 7, the pullout member
77 turns, and said curved part 97 pulls the end surface
121 of the engagement groove 116 forward (to the left in
Figure 7).

[0089] The engagement structure of the ink cartridge
63, case 75, and pullout member 77 of door 76 is not
limited to the above structure. Figure 16 is a drawing,
which schematically illustrates a modified example of the
engagement structure of the ink cartridge 63, case 75,
and pullout member 77 of door 76. Figure 16 (a) shows
the engagement structure of the lower part ofink cartridge
63 and the lower part of case 75, while Figure 16 (b)
shows the engagement structure of the ink cartridge 63
and pullout member 77.

[0090] The difference between the engagement struc-
ture shown in said figure and the engagement structure
shown in previously mentioned Figure 15 is that in the
engagement structure shown in Figure 15, when the ink
cartridge 63 is installed in the case 75, the bottom surface
155 of the ink cartridge 63 is placed on the bottom plate
part 80 (see Figure 15 (a)) and on the door main body
89 (see Figure 15 (b)), while in the engagement structure
shown in Figure 16, when the ink cartridge 63 is installed
in the case 75, the bottom surface 155 of the ink cartridge
63 does not contact the bottom plate part 80 and the top
wall surface 156 of said engagement groove 116 touches
said partition wall part 137 (see Figure 16 (a)). Here, as
shown in Figure 16 (b), the bottom surface 155 of the ink
cartridge 63 does not contact the door main body 89,
while said top wall surface 156 is place don the curved
part 97 of the pullout member 77 and the curved part 97
enters into the engagement groove 116. In this modified
example as well, the ink cartridge 63 is housed and re-
tained in case 75 in a positioned state. When door 76 is
opened, as shown in Figure 6 and Figure 7, the pullout
member 77 turns, and said curved part 97 pulls the end
surface 121 of the engagement groove 116 forward (to
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the left in Figure 7).

[0091] Furthermore, Figure 17 is a drawing, which
schematically illustrates another modified example of an-
other engagement structure of ink cartridge 63, case 75,
and pullout member 77 of door 76. Figure 17 (a) shows
the engagement structure of the lower part of ink cartridge
63 and the lower part of case 75, while Figure 17 (b)
shows the engagement structure of the ink cartridge 63
and pullout member 77.

[0092] The difference between the engagement struc-
ture shown in said figure and the engagement structure
shown in previously mentioned Figure 15 is that in the
engagement structure shown in aforementioned Figure
15, when the ink cartridge 63 is installed in the case 75,
the bottom surface 155 of the ink cartridge 63 is placed
on the bottom plate part 80 (see Figure 15 (a)) and on
the door main body 89 (see Figure 15 (b)), while in the
engagement structure shown in Figure 17, the ink car-
tridge 63 is provided with a groove 138 on its bottom
surface 155. This groove 138 extends in the same direc-
tion as the aforementioned engagement groove 116. A
protrusion 139, which engages with this groove 138, is
formed on the door main body 89. This protrusion 139
also extends in the same direction as said engagement
groove 116, and is designed to engage with said groove
138. When the ink cartridge 63 is installed in the case
75, the bottom surface 155 of the ink cartridge 63 is
placed on the bottom plate part 80 and on the door main
body 89, and the curved part 97 of pullout member 77
enters the engagement groove 116.

[0093] When the door 76 is opened from this state, as
shown in Figure 6 and Figure 7, the pullout member 77
turns, and said curved part 97 pulls the end surface 121
of the engagement groove 116 forward (to the left in Fig-
ure 7). Here, since said protrusion 139 is provided on the
door main body 89, the protrusion 139 engages the
groove 138 provided on the ink cartridge 63. Therefore,
when the door 76 is opened, the ink cartridge 63 is stably
pulled out from the case 75 without falling sideways. The
operation of removing the ink cartridge 63 can thereby
be performed more smoothly.

[0094] In the multifunction device 10 according to the
present embodiment, spent ink cartridges are replaced
in the following manner.

[0095] To remove an ink cartridge 63 from the multi-
function device 10, as shown in Figure 1, the operator
first opens the opening/closing cover 72. The refill unit
70 is thereby exposed on the front surface of the multi-
function device 10. Furthermore, in the present embod-
iment, as discussed above, when the opening/closing
cover 72 is opened, the lock release lever 92 of the refill
unit 70is displaced to the neutral position, and tilts toward
the front surface of the multifunction device 10 as illus-
trated in said figure. Therefore, the operation of opening
the door 76 of the refill unit 70 and the operation of the
removing the ink cartridge 63 become extremely simple
for the operator.

[0096] In this state, the operator opens the door 76 of
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the refill unit 70. Specifically, the operator places a finger
on the lock release lever 92 and pushes up toward him-
self, causing the lock release lever 92 to move to a lying
position. As a result, the lock member 91 of door 76 slides
downward, and the key part 133 (see Figure 12) of the
lock member 91 is released from the lock member fitting
hole 83 of the door 76. The operator can open the door
76 simply by pushing the lock release lever 92 toward
himself.

[0097] When the door 76 changes from a closed posi-
tion to an open position, as shown in Figure 8, the pullout
member 77 rotates about the rotational shaft part 94 and
the curved part 97 contacts the bottom surface 121 of
the ink cartridge 63 and pushes it to the left in the drawing
(out from the front in Figure 1). As a result, the ink car-
tridge 63 is dragged out toward the opening 88 , being
pulled out forward from the opening 88 of the case 75 by
a prescribed distance L1. Thus, the operator can easily
grip the ink cartridge 63 and is able to pull them out simply
from the opening 88.

[0098] Next, a new cartridge 63 is inserted into the
housing chamber 78 of the case 75 through said opening
88. Here, the door 76 is in an open position and the ink
cartridge 63 to be inserted into said housing chamber 78
is placed in advance on the outer wall surface 110 of the
curved part 97 of said pullout member 77 and is inserted
into said housing chamber 78 while being guided by the
outer wall surface 110. In particular, in the present em-
bodiment, because said pushing retaining member 90 is
provided on the door 76, a new ink cartridge 63 is placed
temporarily on protrusion 141 and 142 which are provid-
ed on the wall surface 84 of the pushing retaining member
90 and is guided onto the outer wall surface 110 of said
curved part 97 while being sliding along these protrusion
141 and 142. With the new ink cartridge 63 having been
installed in the case 75, the operator again moves the
door 76 to a closed position. When the door 76 changes
to a closed position, said pushing retaining member 90
contacts the front surface 117 of the ink cartridge 63, and
when the door 76 has completely assumed the closed
position, said pushing retaining member 90 elastically
impels the ink cartridge 63 inward into the housing cham-
ber 78 of the case 75. At the same time, the key part 133
of said lock member 91 engages the lock member fitting
hole 83 provided in case 75 and the door 76 is retained
in a closed position.

[0099] In this way, in the present embodiment, when
the operator opens the door 76 of the refill unit 70, the
spent ink cartridge is automatically pulled out, and the
operator can easily install a new ink cartridge in the case
75 while the door 76 remains open. In other words, the
ink cartridge replacement operation is extremely simple.
[0100] Inthe presentembodiment, as shown in Figure
7, a swing arm 123 is provided on the ceiling plate part
82 of the case 75, and when the ink cartridge 63 is pulled
out by said distance L1 from the case 75, said swing arm
123 pushes on the forward sloping surface 135. Namely,
the elastic force of the tension spring 128 acts upon the
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forward sloping surface 135 of the cartridge main body
111 though the swing arm 123, elastically impelling the
ink cartridge 63 toward said opening 88. Therefore, when
said door 76 is opened as described above and the ink
cartridge 63 is pulled out through the opening 88 of the
case 75 by said pullout member 77, at the same time,
said swingarm 123 turns clockwise in said figure, pushing
the aforementioned forward sloping surface 135 toward
said opening 88. As a result, the swing arm 123 engages
the recessed part 134 formed between said forward slop-
ing surface 135 and said rearward sloping surface 136
and the second arm 126 of the swing arm 123 contacts
said rearward sloping surface 136. Namely, the swing
arm 123 is retained in said recessed part 134.

[0101] The swing arm 123 turning and engaging into
said recessed part 134 causes the ink cartridge 63 to be
pushed further out from the case 75 by a distance L2.
Therefore, the ink cartridge 63 is pushed out form said
opening 88 by said distance (L1 + L2), which has the
advantage of making it very simple for the operator to
grasp the ink cartridge 63 and allowing it to be removed
from the case 75 more simply.

[0102] Furthermore, in the present embodiment, a pair
of pullout members 77 is provided, which sandwich the
ink cartridge 63 arranged in the housing chamber 78 in
the widthwise direction (see Figure 15). Thus, the ink
cartridge 63 is pulled out through said opening 88 while
being positioned in the widthwise direction by the pullout
members 77. At this time, as shownin Figure 7 and Figure
8, the curved part 97 of the pullout members 77 is ar-
ranged substantially horizontally so as to continue
smoothly from the placement surface 98 on which the
ink cartridge 63 is placed, sothatwhen a new ink cartridge
is inserted through said opening 88 into the housing
chamber 78, by simply placing the new ink cartridge tem-
porarily on the outer wall surface 110 of the curved parts
97, the new ink cartridge becomes securely supported
by pullout members 77 and is guided in that state onto
said placement surface 98. Therefore, it becomes even
easier to perform the ink cartridge replacement opera-
tion.

[0103] Moreover, since each pullout member 77 en-
gages an engagement groove 116 recessed into the ink
cartridge 63 and since the widthwise dimension d1 (see
Figure 9) of the pair of pullout members 77 is set smaller
than the width dimension d2 of the ink cartridge 63 (see
Figure 14), said pullout members 77 do not project from
the ink cartridge 63. By setting said dimension d1 smaller
than said dimension d2, said door 76 can be designed
more compactly, as a result allowing miniaturization of
the refill unit 70 and thus of multifunction device 10 to be
implemented.

[0104] In particular, in the present embodiment, the
refill unit 70 is arranged on the front surface 71 of the
multifunction device 10, and the operator is able to insert
and remove the ink cartridge 63 into and out of the refill
unit 70 from the front surface side, thereby making the
operation of replacing the ink cartridge 63 simpler. Fur-
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thermore, as shown in Figure 8, when the door 76 chang-
es to an open position, the curved part 97 of said pullout
members 77 rotates and pushes on the end surface 121
of the ink cartridge 63, whereby the ink cartridge 63 is
pulled out from the case 75 and the curved parts 97 also
constitute members, which guide the insertion of a new
ink cartridge. Therefore, the structure of the pullout mem-
bers 77 which double as guide members is extremely
simple, which has the advantage of keeping the manu-
facturing costs of the refill unit 70 down.

(EXPLANATION OF REFERENCES)

[0105]

63 ink cartridge

70 refill unit

74 unit main body

75 case

76 door

77 pullout member

78 housing chamber
79 front surface

88 opening

89 door main body

93 bottom end part

94 rotational shaft part
95 bearing part

96 extension part

97 curved part

98 placement surface
106  support pin

107  pint support hole
111 cartridge main body
116  engagement groove
117  front surface

118  shallow groove part
119  boundary groove part
120  deep groove part
Claims

1. Anink cartridge (63) for use in an ink printer, com-

prising:

a cartridge main body (111) having a front sur-
face (117) and a back surface (114);

an ink supply valve (115) provided at the back
surface (114); and an engagement groove (116)
formed in the cartridge main body (111) and ex-
tending to an end surface (121) formed at the
front surface (117),

The ink cartridge according to claim 1,

wherein the cartridge main body (111) comprises a
side surface (112, 113) and a bottom surface,

the engagement groove (116) being formed at the
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boundary between the side surface (112, 113) and
the bottom surface.

The ink cartridge according to claim 1 or 2,
wherein the engagement groove (116) extends in a
lengthwise direction of the cartridge main body (111).

The ink cartridge according to claim 3,

wherein the engagement groove (116) comprises
a shallow groove part (118) which opens on the back
surface (114);

a boundary groove part (119) which continues from
the shallow groove part (118) and increases gradu-
ally in a vertical direction; and a deep groove part
(120) which continues from the boundary groove part
(119).

The ink cartridge according to one of claims 1 to 4,
wherein the cartridge main body (111) comprises a
top surface (122), an upper groove (149) being
formed at the boundary of a side surface (112, 113)
and the top surface (122) extending in a lengthwise
direction of a cartridge main body (111) from the front
surface (117) to the back surface (114).

The ink cartridge according to one of claims 1 to 5,
wherein a recessed part (134) is provided in a top
surface (122) of the cartridge main body (111) in a
substantially V shape and having a forward sloping
surface (135) and a rearward sloping surface (136).

The ink cartridge according to one of claims 1 to 6,
wherein the ink supply valve (115) is formed adjacent
to a bottom surface of the cartridge main body (111),
a liquid level sensor connector (86) being provided
at the back surface (114) in a vertical direction above
the ink supply valve (115) and

an air intake valve (85) being provided at the back
surface (114) above the liquid level sensor connector
(86).

A main body (74) for a refill unit (70) of an ink printer,
comprising:

a casing (75) having an opening (88) and a ac-
commodating portion which is communicated
with the opening (88), wherein the accommo-
dating portion is configured to accommodate an
ink cartridge (63) therein and the opening (88)
is configured such that an ink cartridge (63) is
inserted into and removed from the accommo-
dating portion through the opening (88);

a door (76) provided at the casing (75) and con-
figure to change its position between an open
position and a closed position, wherein when
the opening (88) is opened the ink cartridge (63)
is allowed to be inserted into and removed from
the accommodating portion through the opening
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(88) and the opening (88) is closed when the
door (76) is in the closed position; and

a pulling member (77) provided at the door (76)
configured to pull out the ink cartridge (63) ac-
commodated in the accommodating portion to-
ward the opening side when the door (76) is
moved from the closed position to the open po-
sition, wherein the pulling member (77) is con-
figured to function as a guide member which
supports and guides the ink cartridge (63) during
the insertion of the ink cartridge (63) into the
accommodating portion when the door 76) is at
the open position.

The main body according to claim 8, wherein the
pullingmember (77) comprises a pair of pulling mem-
bers arranged so as to sandwich an ink cartridge
(63) accommodated in the accommodation portion
in a width direction of the ink cartridge (63) when the
door (76) is at the closed position.

The main body according to claim 9, wherein the
distance between the pair of pulling members is
equal to or smaller than a width of the ink cartridge
(63).

The main body according to any one of claims 8 to
10, wherein the opening (88) is provided on a front
surface of the casing (75), wherein a lower end of
the door (76) is rotatably supported at a lower portion
of the front surface (71), wherein the pulling member
(77) is provided on the lower end of the door (76)
and the pulling member (77) is formed in a L shape
including an extended portion (96), which extends
rearward from the lower end of the door (76) when
the door (76) is at the closed position, and a curved
portion (97), which is connected to the extended por-
tion (96) and extends upwardly.

A refill unit (70) of an ink printer, comprising:

an ink cartridge (63) as claimed in one of claims
1 to 7 and a main body (74) as claimed in one
of claims 8 to 11.

The refill unit according to claim 12,

wherein the pulling member (77) of the main body
(74) engages the end surface (121) of the ink car-
tridge (63) to pull the ink cartridge (63).

The refill unit according to claim 12 or 13,
comprising a swing arm (123),

the swing arm (123) engaging a recessed part (134)
oftheink cartridge (63) to push the ink cartridge (63).
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Amended claims in accordance with Rule 86(2) EPC.

1. Anink cartridge (63) for use in an ink printer, com-
prising:

a cartridge main body (111) having:

a front surface (117),

a back surface (114) opposite to the front
surface (117),

a side surface (112, 113) which connects to
the front surface (117) and the back surface
(114), and

a bottom surface which connects to the front
surface (117), the back surface (114) and
side surface (112, 113); an ink supply valve
(115) provided at the back surface (114);
and an engagement groove (116) formed
at the boundary between the side surface
(112, 113) and the bottom surface and ex-
tending from the back surface (114) to an
end surface (121) formed at the front sur-
face (117),

characterized in that
the cartridge main body (111) comprises:

atop surface (122) opposite the bottom surface,
which connects to the front surface (117), the
back surface (114) and side surface (112, 113),
and

an upper groove (149) being formed at the
boundary of a side surface (112, 113) and the
top surface (122) and extending from the front
surface (117) to the back surface (114).

2. The ink cartridge according to claim 2,

wherein the engagement groove (116) comprises
a shallow groove part (118) which opens on the back
surface (114);

a boundary groove part (119) which continues from
the shallow groove part (118) and increases gradu-
ally in a vertical direction; and a deep groove part
(120) which continues from the boundary groove part
(119).

3. The ink cartridge according to one of claims 1 or
2, wherein arecessed part (134) is provided in a top
surface (122) of the cartridge main body (111) in a
substantially V shape and having a forward sloping
surface (135) and a rearward sloping surface (136).

4. The ink cartridge according to one of claims 1 to
3, wherein the ink supply valve (115) is formed ad-
jacent to a bottom surface of the cartridge main body
(111),

a liquid level sensor connector (86) being provided
at the back surface (114) in a vertical direction above



29 EP 1790 480 A1 30

the ink supply valve (115) and

an air intake valve (85) being provided at the back
surface (114) above the liquid level sensor connector
(86).

5. A main body (74) for a refill unit (70) of an ink
printer, comprising:

a casing (75) having an opening (88) and a ac-
commodating portion which is communicated
with the opening (88), wherein the accommo-
dating portion is configured to accommodate an
ink cartridge (63) therein and the opening (88)
is configured such that an ink cartridge (63) is
inserted into and removed from the accommo-
dating portion through the opening (88);

a door (76) provided at the casing (75) and con-
figured to change its position between an open
position and a closed position, wherein when
the opening (88) is opened the ink cartridge (63)
is allowed to be inserted into and removed from
the accommodating portion through the opening
(88) and the opening (88) is closed when the
door (76) is in the closed position; and

a pulling member (77) provided at the door (76)
configured to pull out the ink cartridge (63) ac-
commodated in the accommodating portion to-
ward the opening side when the door (76) is
moved from the closed position to the open po-
sition, wherein the pulling member (77) is con-
figured to function as a guide member which
guides the ink cartridge (63) during the insertion
of the ink cartridge (63) into the accommodating
portion when the door (76) is at the open posi-
tion.

6. The main body according to claim 5, wherein the
pullingmember (77) comprises a pair of pulling mem-
bers arranged so as to sandwich an ink cartridge
(63) accommodated in the accommodation portion
in a width direction of the ink cartridge (63) when the
door (76) is at the closed position.

7. The main body according to claim 6, wherein the
distance between the pair of pulling members is
equal to or smaller than a width of the ink cartridge
(63).

8. The main body according to any one of claims 5
to 7, wherein the opening (88) is provided on a front
surface of the casing (75), wherein a lower end of
the door (76) is rotatably supported at a lower portion
of the front surface (71), wherein the pulling member
(77) is provided on the lower end of the door (76)
and the pulling member (77) is formed in a L shape
including an extended portion (96), which extends
rearward from the lower end of the door (76) when
the door (76) is at the closed position, and a curved

10

15

20

25

30

35

40

45

50

55

16

portion (97), which is connected to the extended por-
tion (96) and extends upwardly.

9. A refill unit (70) of an ink printer, comprising:

an ink cartridge (63) as claimed in one of claims
1 to 4 and a main body (74) as claimed in one
of claims 5 to 8.

10. The refill unit according to claim 9,

wherein the pulling member (77) of the main body
(74) is configured to engage the end surface (121)
of the ink cartridge (63) to pull the ink cartridge (63).

11. The refill unit according to claim 9 or 10,
comprising a swing arm (123),

the swing arm (123) configured to engage a re-
cessed part (134) of the ink cartridge (63) to push
the ink cartridge (63).
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