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(54) DEVELOPING AGENT CONTAINER, AND IMAGE FORMING DEVICE PROVIDED THEREWITH

(57) A developer container (30) includes a container
body (31), a movable wall (34), and a stirring member
(32). The container body (31) includes an inner surface
(31 K) defining a cylindrical internal space (31H) extend-
ing in a longitudinal direction, and a developer discharge
port (319). The developer discharge port (319) is formed
in a lower part of the inner surface (31K). The movable
wall (34) includes an outer surface (34K) disposed slid-
ably in close contact with the inner surface (31K) of the
container body (31), and a conveying surface (340S).
The conveying surface (340S) defines a storage space
(31 S) for developer. The movable wall (34) moves while
conveying the developer in the storage space (31S) to
the developer discharge port (319). The stirring member
(32) stirs developer in the storage space (31S).



EP 2 960 721 A1

2

5

10

15

20

25

30

35

40

45

50

55

Description

Technical Field

[0001] The present invention relates to a developer
container for containing developer and an image forming
apparatus including the developer container.

Background Art

[0002] Conventionally, toner containers such as one
disclosed in Patent Literature 1 are known as developer
containers for containing developer. The toner container
includes a toner discharge port and a rotary stirring mem-
ber. Toner is discharged through the toner discharge port
by rotation of the stirring member.
[0003] Patent Literature 2 discloses a waste toner con-
tainer for containing developer. The waste toner contain-
er includes a cylindrical container body having an outer
circumferential portion formed with a helical groove. Col-
lected toner is conveyed to one end of the container body
along the helical groove by rotation of the container body.

Citation List

Patent Literature

[0004]

Patent Literature 1: Japanese Unexamined Patent
Publication No. 2003-280344
Patent Literature 2: Japanese Unexamined Patent
Publication No. 2009-265395

Summary of Invention

[0005] In the toner container disclosed in Patent Liter-
ature 1, toner is liable to remain in the region not affected
by the rotational force of the conveying member, which
makes it difficult to use up all the toner in the container.
Further, even if the technique used for the waste con-
tainer disclosed in Patent Literature 2 is applied to the
toner container, toner adhered to the groove will continue
to rotate with the container body, so that the toner will
remain in the container body. This has been a problem.
[0006] The present invention aims to solve the above-
described problem and provide a developer container
capable of reducing the amount of developer remaining
in a container body at the end of use of the developer
container and constantly discharging developer, and an
image forming apparatus including the developer con-
tainer.
[0007] A developer container according to an aspect
of the present invention comprises: a container body in-
cluding an inner surface defining a cylindrical internal
space extending in a longitudinal direction, and a storage
space provided in the internal space for containing de-
veloper, the container body being formed with a devel-

oper discharge port in a lower part of the inner surface
and communicating with the storage space for discharg-
ing developer therethrough; a movable wall disposed in
the internal space of the container body, and including
an outer surface disposed slidably in close contact with
the inner surface, and a conveying surface defining the
storage space in cooperation with the inner surface of
the container body, the movable wall being movable to
the developer discharge port in the longitudinal direction
from one end side toward the other end side of the internal
space while conveying the developer in the storage
space to the developer discharge port; and a stirring
member configured to stir the developer in the storage
space and to be located in front of the conveying surface
of the movable wall when the movable wall is at the de-
veloper discharge port.
[0008] An image forming apparatus according to an-
other aspect of the present invention comprises: the
above-described developer container; an image carrier
having a surface for allowing an electrostatic latent image
to be formed thereon and operable to carry a developed
image; a developing device configured to receive the de-
veloper supplied from the developer container and to
supply the developer to the image carrier; and a transfer
section configured to transfer the developed image from
the image carrier onto a sheet.
[0009] The present invention provides a developer
container capable of reducing the amount of developer
remaining in a container body at the end of use of the
developer container and constantly discharging devel-
oper, and an image forming apparatus including the de-
veloper container.

Brief Description of Drawings

[0010]

FIG. 1 is a perspective view of an image forming
apparatus according to an embodiment of the
present invention.
FIG. 2 is a perspective view of the image forming
apparatus according to the embodiment of the
present invention, a part of the apparatus being
opened.
FIG. 3 is a schematic sectional view showing an in-
ternal structure of the image forming apparatus ac-
cording to the embodiment of the present invention.
FIG. 4 is a schematic plan view showing an internal
structure of a developing device according to the em-
bodiment of the present invention.
FIG. 5 is a schematic sectional view illustrating sup-
ply of developer to the developing device according
to the embodiment of the present invention.
FIG. 6 is a perspective view of a developer container
according to a first embodiment of the present inven-
tion.
FIG. 7 is a perspective view of the developer con-
tainer according to the first embodiment of the
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present invention.
FIG. 8A is a plan view of the developer container
according to the first embodiment of the present in-
vention.
FIG. 8B is a front view of the developer container
according to the first embodiment of the present in-
vention.
FIG. 8C is a side view of the developer container
according to the first embodiment of the present in-
vention.
FIG. 9 is an exploded perspective view of the devel-
oper container according to the first embodiment of
the present invention.
FIG. 10A is a perspective view of a movable wall of
the developer container according to the first em-
bodiment of the present invention.
FIG. 10B is a perspective view of the movable wall
of the developer container according to the first em-
bodiment of the present invention.
FIG. 11 is a sectional view of the developer container
according to the first embodiment of the present in-
vention.
FIG.12A is a sectional view illustrating a movement
state of the movable wall in the developer container
according to the first embodiment of the present in-
vention.
FIG. 12B is a sectional view illustrating a movement
state of the movable wall in the developer container
according to the first embodiment of the present in-
vention.
FIG. 12C is a sectional view illustrating a movement
state of the movable wall in the developer container
according to the first embodiment of the present in-
vention.
FIG. 13A is a sectional view of a developer container
according to a second embodiment of the present
invention.
FIG. 13B is a sectional view of the developer con-
tainer according to the second embodiment of the
present invention.
FIG. 14A is a front view of a coil spring of a stirring
member according to the second embodiment of the
present invention.
FIG. 14B is a front view of a coil spring of a stirring
member according to a modified embodiment of the
present invention.
FIG. 15A is a sectional view illustrating a movement
state of a movable wall in a developer container ac-
cording to a third embodiment of the present inven-
tion.
FIG. 15B is a sectional view illustrating a movement
state of the movable wall in the developer container
according to the third embodiment of the present in-
vention.
FIG. 16 is a perspective view of a shaft and a stirring
member according to a fourth embodiment of the
present invention.
FIG. 17 includes a front view and side views of the

stirring member according to the fourth embodiment
of the present invention.
FIG. 18A is a sectional view of a developer container
according to a fifth embodiment of the present inven-
tion.
FIG. 18B is a side view of a stirring member of the
developer container according to the fifth embodi-
ment of the present invention.

Description of Embodiments

[0011] Hereinafter, an embodiment of the present in-
vention will be described with reference to the accompa-
nying drawings. FIGS. 1 and 2 are perspective views of
a printer 100 (image forming apparatus) according to an
embodiment of the present invention. FIG. 3 is a sche-
matic sectional view showing an internal structure of the
printer 100 shown in FIGS. 1 and 2. The printer 100
shown in FIGS. 1 to 3, which exemplifies the image form-
ing apparatus, is configured as a so-called monochrome
printer. However, other apparatuses may alternatively be
provided as an image forming apparatus in other embod-
iments, such as a color printer, a facsimile apparatus or
a multifunctional apparatus equipped with these func-
tions, or another type of apparatus for forming a toner
image on a sheet. It should be noted that hereinafter,
terms indicating directions such as "top" "bottom" "for-
ward" "backward" "left" and "right" are intended merely
for descriptive purposes, and not for limiting the principle
of the image forming apparatus.
[0012] The printer 100 includes a housing 101 for hous-
ing various components that are used for forming an im-
age on a sheet S. The housing 101 includes a top wall
102 defining the top surface of the housing 101, a bottom
wall 103 (FIG. 3) defining the bottom surface of the hous-
ing 101, a main body rear wall 105 (FIG. 3) connecting
the top wall 102 and the bottom wall 103, and a main
body front wall 104 located in front of the main body rear
wall 105. The housing 101 includes a main body internal
space 107 where various components are placed. A
sheet conveyance passage PP extends in the main body
internal space 107 of the housing 101, the sheet convey-
ance passage PP for allowing passage of a sheet S in a
given conveying direction. Further, the printer 100 in-
cludes an opening/closing cover 100C mounted on the
housing 101 in an openable and closable manner.
[0013] The opening/closing cover 100C includes a
front wall upper portion 104B constituting an upper por-
tion of the main body front wall 104, and a top wall front
portion 102B constituting a front portion of the top wall
102. The opening/closing cover 100C can be vertically
opened and closed with unillustrated hinge shafts acting
as a fulcrum, the hinge shafts being respectively dis-
posed on a pair of arms 108 disposed at lateral opposite
ends of the opening/closing cover 100C (FIG. 2). When
the opening/closing cover 100C is open, the main body
internal space 107 is exposed to the outside at the top
thereof. On the other hand, when the opening/closing
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cover 100C is closed, the main body internal space 107
is closed at the top thereof.
[0014] A sheet discharge section 102A is disposed in
a central part of the top wall 102. The sheet discharge
section 102A includes an oblique surface sloping down-
ward from a front end to a rear end of the top wall 102.
A sheet S that has been subjected to image formation in
an image forming section 120 described later is dis-
charged onto the sheet discharge section 102A. Further,
a manual feed tray 104A is disposed in a vertically central
part of the main body front wall 104. The manual feed
tray 104A is vertically pivotable with a lower end thereof
acting as a fulcrum (in the direction of an arrow DT shown
in FIG. 3).
[0015] With reference to FIG. 3, the printer 100 in-
cludes a cassette 110, a pickup roller 112, a first sheet
feeding roller 113, a second sheet feeding roller 114, a
conveying roller 115, a pair of registration rollers 116, the
image forming section 120, and a fixing device 130.
[0016] The cassette 110 stores sheets S therein. The
cassette 110 includes a lift plate 111. The lift plate 111
is tilted to lift the leading edges of the sheets S. The cas-
sette 110 can be pulled out forwardly with respect to the
housing 101.
[0017] The pickup roller 112 is disposed above the
leading edges of sheets S lifted by the lift plate 111. The
pickup roller 112 rotates to draw a sheet S from the cas-
sette 110.
[0018] The first sheet feeding roller 113 is disposed
downstream of the pickup roller 112 and conveys a sheet
S further downstream. The second sheet feeding roller
114 is disposed at the inner side (rear side) of the fulcrum
of the manual feed tray 104A and draws a sheet placed
on the manual feed tray 104A into the housing 101.
[0019] The conveying roller 115 is disposed down-
stream of the first sheet feeding roller 113 and the second
sheet feeding roller 114 in their sheet conveying direction
(hereinafter, the sheet conveying direction also being
simply referred to as "conveying direction", and the down-
stream in the sheet conveying direction also being simply
referred to as "downstream"). The conveying roller 115
conveys a sheet S fed by the first sheet feeding roller
113 or the second sheet feeding roller 114 further down-
stream.
[0020] The pair of registration rollers 116 functions to
correct the angle of a sheet S that has been obliquely
conveyed. This makes it possible to adjust the position
of an image to be formed on the sheet S. The pair of
registration rollers 116 supplies the sheet S to the image
forming section 120 in accordance with timing of image
formation to be performed by the image forming section
120.
[0021] The image forming section 120 includes a pho-
toconductive drum 121 (image carrier), a charger 122,
an exposure device 123, a developing device 20, a toner
container 30 (developer container), a transferring roller
126 (transfer section), and a cleaning device 127.
[0022] The photoconductive drum 121 is in the form of

a cylinder. The photoconductive drum 121 has a surface
to be formed with an electrostatic latent image, and car-
ries a toner image (developed image) corresponding to
the electrostatic latent image on the surface. The charger
122 is applied with a predetermined voltage, and charges
the circumferential surface of the photoconductive drum
121 substantially uniformly.
[0023] The exposure device 123 irradiates the circum-
ferential surface of the photoconductive drum 121
charged by the charger 122 with beams of laser light.
The beams of laser light are emitted in accordance with
image data output from an external device (not shown)
such as a personal computer which is communicably
connected to the printer 100. Consequently, the circum-
ferential surface of the photoconductive drum 121 is
formed with an electrostatic latent image corresponding
to the image data.
[0024] The developing device 20 supplies toner to the
circumferential surface of the photoconductive drum 121,
the circumferential surface being formed with an electro-
static latent image. The toner container 30 supplies toner
to the developing device 20. The toner container 30 is
detachably attached to the developing device 20. The
developing device 20 supplies the toner to the photocon-
ductive drum 121 to develop (visualize) the electrostatic
latent image formed on the circumferential surface of the
photoconductive drum 121. Consequently, the circum-
ferential surface of the photoconductive drum 121 is
formed with a toner image (developed image).
[0025] The transferring roller 126 is disposed below
and opposite the photoconductive drum 121 across the
sheet conveyance passage PP. The transferring roller
126 defines a transfer nip N in cooperation with the pho-
toconductive drum 121 for transferring a toner image onto
a sheet S.
[0026] The cleaning device 127 removes, after a toner
image is transferred onto a sheet S from the circumfer-
ential surface of the photoconductive drum 121, toner
remaining on the circumferential surface.
[0027] The fixing device 130 is disposed downstream
of the image forming section 120 in the conveying direc-
tion, and fixes a toner image on a sheet S. The fixing
device 130 includes a heating roller 131 for melting toner
on the sheet S, and a pressure roller 132 for bringing the
sheet S into close contact with the heating roller 131.
[0028] The printer 100 further includes a pair of con-
veying rollers 133 disposed downstream of the fixing de-
vice 130, and a pair of discharge rollers 134 disposed
downstream of the pair of conveying rollers 133. A sheet
S is conveyed upward by the pair of conveying rollers
133 to be finally discharged from the housing 101 by the
pair of discharge rollers 134. The sheet S discharged
from the housing 101 is placed on the sheet discharge
section 102A, thereby resulting in a stack of sheets.

<Developing Device>

[0029] FIG. 4 is a plan view showing an internal struc-
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ture of the developing device 20. The developing device
20 includes a development housing 210 in the form of a
box having a longer dimension in a specific direction (an
axial direction of a developing roller 21 or a left-right di-
rection). The development housing 210 includes a stor-
age space 220. In the storage space 220, there are dis-
posed the developing roller 21, a first stirring screw 23,
a second stirring screw 24, and a toner supply port 25.
The present embodiment employs a one-component de-
veloping method and, therefore, the storage space 220
is filled with toner that is to be used as developer. On the
other hand, in the case of a two-component developing
method, a mixture of toner and carrier including a mag-
netic material is filled as developer. The toner is circula-
tively conveyed in the storage space 220 and succes-
sively supplied from the developing roller 21 to the pho-
toconductive drum 121 in order to develop an electro-
static latent image.
[0030] The developing roller 21 is in the form of a cyl-
inder extending in a longitudinal direction of the devel-
opment housing 210, and includes a sleeve constituting
a circumferential portion of the developing roller 21 which
is operable to be rotationally driven.
[0031] The storage space 220 of the development
housing 210 is covered by an unillustrated top portion
and divided, by a partition plate 22 extending in the left-
right direction, into a first conveyance passage 221 and
a second conveyance passage 222 having a longer di-
mension in the left-right direction. The partition plate 22
is shorter than the lateral width of the development hous-
ing 210 to define a first communication passage 223 and
a second communication passage 224 respectively at
the left and right sides of the partition plate 22, the first
and second communication passages 223 and 224 al-
lowing communication between the first conveyance
passage 221 and the second conveyance passage 222.
Consequently, there is a circulation passage constituted
by the first conveyance passage 221, the second com-
munication passage 224, the second conveyance pas-
sage 222, and the first communication passage 223 in
the storage space 220. Toner is conveyed through the
circulation passage counterclockwise in FIG. 4.
[0032] The toner supply port 25 (developer receiving
port) is an opening formed in the top portion, and is dis-
posed above and near a left end of the first conveyance
passage 221. The toner supply port 25 faces the above-
mentioned circulation passage, and functions to allow
replenishment toner (replenishment developer) supplied
from the toner container 30 to flow into the storage space
220.
[0033] The first stirring screw 23 is disposed in the first
conveyance passage 221. The first stirring screw 23 in-
cludes a first rotary shaft 23a, and a first spiral blade 23b
(screw blade) in the form of a spiral protrusion formed on
the circumferential surface of the first rotary shaft 23a.
The first stirring screw 23 is driven to rotate around the
axis of the first rotary shaft 23a (in the direction of an
arrow R2) to convey toner in the direction of an arrow D1

shown in FIG. 4. The first stirring screw 23 conveys toner
so that the toner passes through a portion of the first
conveyance passage 221 that faces the toner supply port
25. Thus, the first stirring screw 23 functions to convey
and mix toner having been conveyed from the second
conveyance passage 222 with new toner flowing in from
the toner supply port 25 in the first conveyance passage
221. A first paddle 23c is disposed in a downstream part
of the first stirring screw 23 in the toner conveying direc-
tion (in the arrow D1 direction). The first paddle 23c is
configured by a plate-like member disposed on the first
rotary shaft 23a. The first paddle 23c is rotated with the
first rotary shaft 23a to deliver toner from the first con-
veyance passage 221 to the second conveyance pas-
sage 222 in the direction of an arrow D4 shown in FIG. 4.
[0034] The second stirring screw 24 is disposed in the
second conveyance passage 222. The second stirring
screw 24 includes a second rotary shaft 24a, and a sec-
ond spiral blade 24b in the form of a spiral protrusion
formed on the circumferential surface of the second ro-
tary shaft 24a. The second stirring screw 24 is driven to
rotate around the axis of the second rotary shaft 24a (in
the direction of an arrow R1) to supply toner to the de-
veloping roller 21 while conveying toner in the direction
of an arrow D2 shown in FIG. 4. A second paddle 24c is
disposed in a downstream part of the second stirring
screw 24 in the toner conveying direction (in the arrow
D2 direction). The second paddle 24c is rotated with the
second rotary shaft 24a to deliver toner from the second
conveyance passage 222 to the first conveyance pas-
sage 221 in the direction of an arrow D3 shown in FIG. 4.
[0035] The toner container 30 (FIG. 3) is disposed
above the toner supply port 25 of the development hous-
ing 210. The toner container 30 includes a toner dis-
charge port 319 (FIG. 4). The toner discharge port 319
is disposed at a bottom portion 311 (FIG. 6) of the toner
container 30 and corresponds to the toner supply port 25
of the development housing 20. Toner falling through the
toner discharge port 319 passes through the toner supply
port 25 to be supplied to the development device 20.

<Supply of Toner>

[0036] Now, there will be described a flow of toner that
is newly supplied through the toner supply port 25. FIG.
5 is a sectional view showing the vicinity of the toner
supply port 25 disposed in the developing device 20 and
the toner discharge port 319 disposed in the toner con-
tainer 30.
[0037] Replenishment toner T2 being supplied through
the toner discharge port 319 of the toner container 30
falls into the first conveyance passage 221 to be mixed
with existing toner T1, and the mixture of toners T1 and
T2 are conveyed in the arrow D1 direction by the first
stirring screw 23. At this time, the toners T1 and T2 are
stirred and charged.
[0038] The first stirring screw 23 includes a reducing
paddle 28 (conveying ability reducing portion) disposed
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downstream of the toner supply port 25 in the toner con-
veying direction, the reducing paddle for partially reduc-
ing the ability of conveying toner. In the present embod-
iment, the reducing paddle 28 is configured by a plate-
like member extending between a particular advancing
point and a particular receding point of a turn of the first
spiral blade 23b of the first stirring screw 23. The reducing
paddle 28 rotates with the first rotary shaft 23a to cause
toner being conveyed from the upstream side of the re-
ducing paddle 28 to begin to accumulate. The accumu-
lation of toner grows up to immediately upstream of the
reducing paddle 28, that is, a portion where the toner
supply port 25 faces the first conveyance passage 221.
As a result, a tonner accumulation portion 29 (developer
accumulation portion) appears near the inlet of the toner
supply port 25.
[0039] When the amount of toner in the storage space
220 increases as a result of the supply of replenishment
toner T2 though the toner supply port 25, the toner of the
accumulation portion 29 covers (seals) the toner supply
port 25, which prevents further toner supply. Thereafter,
as the toner of the accumulation portion 29 decreases
due to consumption of toner in the storage space 220 by
the developing roller 21, the amount of toner covering
the toner supply port 25 decreases such that a gap ap-
pears between the accumulation portion 29 and the toner
supply port 25. This allows new inflow of replenishment
toner T2 into the storage space 220 through the toner
supply port 25. As described, the present embodiment
employs the volume replenishment type toner supply
method in which the amount of replenishment toner to
be received is adjusted according to the decrease in the
amount of toner of the accumulation portion 29.

<Structure of Toner Container>

[0040] Now there will be described a toner container
30 (developer container) according to a first embodiment
of the present invention with reference to FIGS. 6 to 11.
FIGS. 6 and 7 are perspective views of the toner con-
tainer 30 according to the present embodiment. FIG. 8A
is a plan view of the toner container 30, FIG. 8B is a front
view of the toner container 30, and FIG. 8C is a side view
of the toner container 30. FIG. 9 is an exploded perspec-
tive view of the toner container 30. FIGS. 10A and 10B
are perspective views of a movable wall 34 of the toner
container 30. FIG. 11 is a sectional view of the toner
container 30.
[0041] The toner container 30 is substantially in the
form of a cylinder. The toner container 30 contains re-
plenishment toner (developer). With reference to FIGS.
9 and 11, the toner container 30 includes a container
body 31 (container body), a stirring disc 32, a shaft 33
(shaft), the movable wall 34, a washer 35 (FIG. 9), a
sponge seal 36, a lid 37, a rotary gear 38 (drive trans-
mitter), a cover 39, and screws 40 (FIG. 9).
[0042] The container body 31 constitutes the body of
the toner container 30 and is substantially in the form of

a cylinder. The container body 31 includes an inner cir-
cumferential portion 31K (inner surface) and an internal
space 31H (FIGS. 9 and 11). The inner circumferential
portion 31K is defined by the inner surface of the con-
tainer body 31. The internal space 31H is in the form of
a cylinder extending in a longitudinal direction (in a first
direction, the direction of an arrow DA shown in FIGS. 6,
7, and 11) and is defined by the inner circumferential
portion 31K.
[0043] The container body 31 includes a bottom portion
311, a top portion 312, a front wall 313 (side wall), a rear
wall 314 (side wall), a left wall 315 (wall portion), and a
flange 316. The bottom portion 311 constitutes the bot-
tom of the container body 31 and is in the form of a half
cylinder projecting downward. In other words, the bottom
portion 311 has an arc shape in sectional view perpen-
dicularly intersecting the first direction. The front wall 313
and the rear wall 314 are a pair of side walls standing
upward on the opposite lateral ends of the bottom portion
311. The top portion 312 is disposed above the bottom
portion 311 to cover the internal space 31H from above.
The left wall 315 joins one end (left end) of each of the
bottom portion 311, the front wall 313, the rear wall 314,
and the top portion 312 in the first direction, thereby cov-
ering the container body 31. The internal space 31 H is
defined by the bottom portion 311, the top portion 312,
the front wall 313, the rear wall 314, and the left wall 315,
and also by the lid 37 described later. The internal space
31H includes a storage space 31 S defined between the
left wall 315 and the movable wall 34 described later.
The storage space 31S is a space where toner is con-
tained in the toner container 30.
[0044] As shown in FIG. 9, the container body 31 is
open at an end thereof that is opposite to the left wall 315
in the first direction. The flange 316 defines this opening
and has an outer diameter greater than that of the oppo-
site end of the container body 31 in the first direction.
The flange 316 is attached with the lid 37 described later.
[0045] The container body 31 includes a shutter 317,
a first guiding portion 318, and a toner discharge port 319
(developer discharge port). The shutter 317 is disposed
at one end of the container body 31 in the first direction.
The shutter 317 can be slid in the first direction. The shut-
ter 317 closes (seals) the toner discharge port 319 from
the outside of the container body 31, and exposes the
toner discharge port 319 to the outside.
[0046] The first guiding portion 318 is in the form of a
protrusion vertically extending on the outer surface of the
left wall 315. The first guiding portion 318 guides mount-
ing of the toner container 30 into the housing 101 in co-
operation with a second guiding portion 392 described
later.
[0047] The toner discharge port 319 is an opening
formed in a lower part of the inner circumferential portion
31K of the container body 31 and communicates with the
internal space 31H (storage space 31S). As shown in
FIGS. 8B and 9, the toner discharge port 319 is formed
at the one end of the container body 31 in the first direc-
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tion. Further, the toner discharge port 319 is formed along
the arc shape of the bottom portion 311 and having a
predetermined width in the first direction. Toner con-
tained in the storage space 31S is discharged through
the toner discharge port 319 toward the developing de-
vice 20. In the present embodiment, as described above,
the internal space 31H of the container body 31 is defined
by the bottom portion 311, the front wall 313, the rear
wall 314, and the top portion 312. Therefore, the toner in
the storage space 31 S concentrates at a mid-portion of
the arc-shaped bottom portion 311 by its own weight.
This allows the toner, which is conveyed by the movable
wall 34 described later, to be efficiently discharged
through the toner discharge port 319.
[0048] The stirring disc 32 (FIGS. 9 and 11) (stirring
member, first rotary member) is configured by a plate
member in the form of a disc. The stirring disc 32 is se-
cured to a second shaft end portion 332 of the shaft 33
described later, and rotates integrally with the shaft 33.
The stirring disc 32 is disposed along the left wall 315 in
the storage space 31S of the container body 31. The
stirring disc 32 functions to stir toner existing over the
toner discharge port 319 in the storage space 31S.
[0049] The shaft 33 is disposed in the internal space
31H and extends in the first direction, the shaft 33 being
rotatably supported on the container body 31 and the lid
37 described later. The shaft 33 includes a first shaft end
portion 331, the second shaft end portion 332, a male
thread 333 (first engaging portion), and a movable wall
stopper portion 334.
[0050] The first shaft end portion 331 (FIG. 11) is de-
fined by one end of the shaft 33 in the first direction. The
first shaft end portion 331 is axially supported in a lid
shaft hole 37J of the lid 37 described later. The second
shaft end portion 332 is defined by the other end of the
shaft 33 in the first direction. The second shaft end portion
332 is axially supported in a main body bearing 31J (FIG.
11) formed in the left wall 315 of the container body 31.
The male thread 333 is in the form of a helical ridge pro-
jecting from the outer surface of the shaft 33 in the internal
space 31H. In the present embodiment, the male thread
333 extends on the shaft 33 from a position facing the
flange 316 to a position immediately preceding the toner
discharge port 319, as shown in FIG. 11. The movable
wall stopper portion 334 is disposed downstream of the
male thread 333 in the first direction. The movable wall
stopper portion 334 is defined by a specific part of the
shaft 33, the specific part not bearing the male thread
333. The movable wall stopper portion 334 is disposed
above the toner discharge port 319.
[0051] The movable wall 34 is disposed in the contain-
er body 31 and in the form of a wall extending in a direction
perpendicularly intersecting the first direction. The mov-
able wall 34 defines one end surface (right end surface)
of the storage space 31 S in the first direction. The other
end surface (left end surface) of the storage space 31S
in the first direction is defined by the left wall 315 and the
stirring disc 32. The movable wall 34 is moved to the

toner discharge port 319 in the first direction from a right
end side toward a left end side of the internal space 31H
while conveying toner contained in the storage space
31S to the toner discharge port 319, during a time period
from the beginning of use to the end of use of the toner
container 30. The movable wall 34 can be moved only in
the left direction by a motor M described later.
[0052] With reference to FIGS. 10A and 10B, the mov-
able wall 34 includes a conveying wall portion 340, an
outer peripheral wall portion 341, an inner wall seal 342
(sealing member), a shaft seal 343 (cleaning member),
supply opening caps 344 (closing member), a movable
wall shaft hole 34J, and an outer circumferential portion
34K (outer surface).
[0053] The conveying wall portion 340 defines the stor-
age space 31S in cooperation with the inner circumfer-
ential portion 31 K of the container body 31. In particular,
the conveying wall portion 340 includes a conveying sur-
face 340S extending in a direction perpendicular to the
shaft 33. The conveying surface 340S conveys toner in
the storage space 31S by pressing it in the movement of
the movable wall 34. The conveying wall portion 340 fur-
ther includes a bearing 340A, toner supply openings
340B (developer filling port), and a cylinder part 340C.
The bearing 340A is formed in a substantially central part
of the conveying wall portion 340. The bearing 340A
moves in the first direction while holding the movable wall
34. The above-described shaft 33 is inserted in the bear-
ing 340A. The toner supply openings 340B are formed
above the bearing 340A and pass through the conveying
wall portion 340 in the first direction. Upon attachment of
the movable wall 34 to the container body 31, the toner
supply openings 340B communicate with the storage
space 31 S. Replenishment toner is filled into the storage
space 31S through the toner supply openings 340B when
the toner container 30 is manufactured.
[0054] The cylinder part 340C projects from the surface
of the conveying wall portion 340 that is opposite to the
conveying surface 340S in the first direction. The cylinder
part 340C constitutes a part of the bearing 340A. The
cylinder part 340C includes a female thread 340D (sec-
ond engaging portion). The female thread 340D is in the
form of a helical ridge projecting from the inner surface
of the cylinder part 340C. The female thread 340D func-
tions to move the movable wall 34 in the first direction by
engaging with the male thread 333 of the shaft 33. At this
time, an inner wall of the cylinder part 340C comes into
contact with an outer circumferential portion of the shaft
33, whereby the position of the movable wall 34 is main-
tained. Therefore, the conveying wall portion 340 of the
movable wall 34 is prevented from tilting with respect to
the shaft 33.
[0055] The outer peripheral wall portion 341 projects
from an outer peripheral edge of the conveying wall por-
tion 340 in a direction away from the storage space 31
S, namely, in the direction opposite to the moving direc-
tion of the movable wall 34. The outer peripheral wall
portion 341 faces the inner circumferential portion 31K
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of the container body 31. The outer peripheral wall portion
341 includes ribs 341A and a discharge port sealing part
341B. The ribs 341A are disposed on the outer peripheral
wall portion 341 and extend in the first direction. The ribs
341A are spaced from one another in a circumferential
direction of the outer peripheral wall portion 341. The ribs
341A are in slight contact with the inner circumferential
portion 31K, and function to prevent the movable wall 34
from tilting in the first direction in the container body 31.
The discharge port sealing part 341B is defined by a low-
est part of the outer peripheral wall portion 341 and has
a sufficient size to cover the toner discharge port 319.
[0056] The inner wall seal 342 is disposed on the outer
peripheral wall portion 341 on a rear end joining the con-
veying wall portion 340 in such a way as to ride on a
circumference of the rear end of the outer peripheral wall
portion 341. As shown in FIG. 10A, the inner wall seal
342 is first secured to the top of the conveying wall portion
340 at a first seal end 342A thereof, and is then wound
around the conveying wall portion 340 and finally secured
at a second seal end 342B thereof in such a manner that
the first seal end 342A and the second seal end 342B
overlap each other. The inner wall seal 342 is resiliently
compressed between the inner circumferential portion
31K of the container body 31 and the movable wall 34.
The inner wall seal 342 defines the outer circumferential
portion 34K of the movable wall 34. The outer circumfer-
ential portion 34K is slidably disposed in close contact
with the inner circumferential portion 31K of the container
body 31. The inner wall seal 342 prevents toner in the
storage space 31S from flowing out to the upstream side
of the movable wall 34 in the moving direction through
the gap between the inner circumferential portion 31K of
the container body 31 and the movable wall 34.
[0057] The shaft seal 343 is disposed on the bearing
340A at the downstream side of the female thread 340D
in the moving direction of the movable wall 34 (FIG. 11).
The shaft seal 343 comes in contact with the male thread
333 of the shaft 33 in the movement of the movable wall
34. At this time, the shaft seal 343 comes in contact with
the male thread 333 before the female thread 340D to
clean toner adhered on the male thread 333. This allows
the male thread 333 to engage with the female thread
340D after toner adhered thereon is removed almost
completely. Therefore, it is possible to prevent aggrega-
tion of toner between the male thread 333 and the female
thread 340D and consequently allow a stabilized move-
ment of the movable wall 34. Further, the shaft seal 343
is in the form of a ring, and therefore is in close contact
with the shaft 33 over the entire circumference of the
shaft 33 for sealing the bearing 340A. This prevents toner
in the storage space 31 S from flowing out to the upstream
side of the movable wall 34 in the moving direction
through the bearing 340A. The movable wall shaft hole
34J allowing the shaft 33 to pass therethrough is defined
radially inside the shaft seal 343 being in the form of a
ring and the cylinder part 340C.
[0058] The supply opening caps 344 are fitted in the

toner supply openings 340B through the inside of the
outer peripheral wall portion 341 to seal the toner supply
openings 340B, as shown in FIG. 10B. After replenish-
ment toner is filled in the container space 31S through
the toner supply openings 340B, the supply opening caps
344 are respectively fitted into the toner supply openings
340B. Consequently, the toner is prevented from leaking
through the toner supply openings 340B.
[0059] The washer 35 (FIG. 9) is disposed between
the cylinder part 340C of the movable wall 34 and the
sponge seal 36 and placed around the shaft 33.
[0060] The sponge seal 36 is disposed between the
washer 35 and the lid 37. The sponge seal 36 prevents
leakage of toner through the lid shaft hole 37J of the lid
37 described later, the lid 37 being secured to the con-
tainer body 31.
[0061] The lid 37 (FIGS. 9 and 11) is secured to the
flange 316 of the container body 31 and seals the opening
of the container body 31. The lid 37 includes the lid shaft
hole 37J. The shaft 33 is rotatably and axially supported
in the lid shaft hole 37J at the first shaft end portion 331.
[0062] The rotary gear 38 is secured to the first shaft
end portion 331 of the shaft 33. A distal end of the first
shaft end portion 331 has a D-shape in sectional view
perpendicularly intersecting its axial direction. The rotary
gear 38 is formed with an unillustrated D hole in a central
part thereof, the D hole engaging with the distal end of
the first shaft end portion 331 having the D-shape. The
rotary gear 38 rotates integrally with the shaft 33. The
rotary gear 38 includes an outer peripheral gear portion
381. The outer peripheral gear portion 381 is defined by
an outer peripheral portion of the rotary gear 38. The gear
teeth of the outer peripheral gear portion 381 are not
shown in the drawings. The rotary gear 38 is connected
to the motor M (FIG. 8B) (driving source) disposed in the
housing 101 of the printer 100. Upon receipt of a torque
from the motor M, the rotary gear 38 transmits the torque
to the shaft 33 to move the movable wall 34 in the first
direction.
[0063] The cover 39 is disposed at an end of the toner
container 30. With reference to FIG. 8C, the cover 39
has such a shape to cover a half of the circular side face
of the rotary gear 38. In other words, when the cover 39
is secured to the container body 31 via the lid 37, a half
of the circular side face of the rotary gear 38 is exposed
to the outside of the toner container 30. The cover 39
includes a shaft cover portion 391 and the second guiding
portion 392. The shaft cover portion 391 is formed in a
central part of the cover 39 and is in the form of a cylinder.
The shaft cover portion 391 covers the end of the first
shaft end portion 331 projecting from the rotary gear 38.
The second guiding portion 392 is disposed behind the
shaft cover portion 391 and is in the form of a protrusion
vertically extending. The second guiding portion 392
functions to guide mounting of the toner container 30 into
the printer 100.
[0064] Each of the screws 40 is fastened to the flange
316 of the container body 31 after being inserted into
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unillustrated screw holes respectively formed in the lid
37 and the cover 39. Consequently, the container body
31, the lid 37, the rotary gear 38, and the cover 39 con-
stitute an integral structure, with the stirring disc 32, the
shaft 33, and the movable wall 34 being disposed in the
internal space 31 H.
[0065] Further, the toner container 30 includes a toner
sensor 31T (FIGS. 8A and 8B). The toner sensor 31T is
disposed on the top portion 312 of the container body 31
above the toner discharge port 319. The toner sensor 31
T includes a magnetic permeability sensor or a piezoe-
lectric element. In the case where the toner sensor 31T
includes a piezoelectric element, a sensing portion of the
toner sensor 31T is exposed to the storage space 31S.
The toner sensor 31T outputs a HIGH signal (+5V) in
response to being pressed by toner in the storage space
31S. Further, when no toner exists directly under the ton-
er sensor 31T, the toner sensor 31T outputs a LOW signal
(0V). A signal outputted by the toner sensor 31T is re-
ferred to by a controller 50 described later. In the case
where the toner sensor 31 T is configured as a magnetic
permeability sensor, the sensor does not need to make
direct contact with toner. Therefore, in other embodi-
ments, the toner sensor 31T may be disposed on the
housing 101 of the printer 100 and opposite an outer wall
of the container body 31. Further, the toner sensor 31T
is not limited to be disposed on the top portion 312. In
other embodiments, the toner sensor may be disposed
on any one of the bottom portion 311, the front wall 313,
and the rear wall 314 of the container body 31. In the
case where the toner sensor is disposed on a lowest part
of the bottom portion 311, the toner discharge port 319
may be formed at a position circumferentially away from
the lowest part.

<Function of Toner Container>

[0066] As described above, the toner container 30 can
be attached to and detached from the developing device
20. With reference to FIG. 2, when the opening/closing
cover 100C of the housing 101 is opened upward, a con-
tainer housing space 109 is exposed to the outside of
the housing 101, the container housing space 109 con-
stituting a part of the main body internal space 107. In
the present embodiment, the toner container 30 is mount-
ed in the container housing space 109 from above (see
an arrow DC shown in FIGS. 6 and 7). At this time, the
cover 39 of the toner container 30 comes to rest at the
right end of the container housing space 109, and the left
wall 315 of the toner container 30 comes to rest at the
left end of the container housing space 109. The printer
100 includes guide grooves 109A (FIG. 2). The guide
grooves 109A are formed in the container housing space
109 and vertically extend. Although FIG. 2 shows only a
right guide groove 109A, there is also a left guide groove
109A similarly disposed at the left end of the container
housing space 109.
[0067] The toner container 30 is mounted in the con-

tainer housing space 109 by a user, with the first guiding
portion 318 and the second guiding portion 392 engaging
with the pair of guide grooves 109A. After the toner con-
tainer 30 is mounted in the container housing space 109,
a user or an unillustrated opening/closing mechanism
slides the shutter 317 to open the toner discharge port
319. Consequently, the toner discharge port 319 lies
above and opposite the toner supply port 25 (FIGS. 4
and 5).
[0068] FIGS. 12A, 12B, and 12C are sectional views
each illustrating a movement state of the movable wall
34 in the toner container 30. FIG. 12A shows the movable
wall 34 located at an initial position. FIG. 12B shows the
movable wall 34 having moved from the initial position in
the first direction. FIG. 12C shows the movable wall 34
located at a final position.
[0069] As shown in FIG. 12A, when the toner container
30 is newly mounted in the printer 100 by a user, the
movable wall 34 lies at the initial position adjacent to the
lid 37 and remote from the toner discharge port 319. Even
if the storage space 31S is maximally filled with toner
when the toner container 30 is manufactured, a slight
space is left in the storage space 31 S. This space is
necessary to impart a predetermined fluidity to the toner
contained in the storage space 31S before use of the
toner container 30. However, in this case, because a
boundary surface (top surface) of the toner contained in
the storage space 31S is located under the top portion
312 with a specific gap therebetween, the toner sensor
31T can be seen to be difficult to detect the toner con-
tained in the storage space 31 S with high accuracy.
[0070] Accordingly, when the toner container 30 is
newly mounted in the printer 100, the controller 50 (FIG.
8B) causes the motor M to drive the rotary gear 38 and
the shaft 33 for rotation. This brings the male thread 333
into engagement with the female thread 340D to thereby
move the movable wall 34 in the first direction toward the
toner discharge port 319. When the movable wall 34 has
moved slightly leftward from the initial position shown in
FIG. 12A, the storage space 31 S is filled up with toner.
This allows the toner sensor 31T to detect the toner in
the storage space 31S. Upon receipt of the HIGH signal
outputted from the toner sensor 31T, the controller 50
causes the movement of the movable wall 34 to stop.
[0071] In the present embodiment, the inner circum-
ferential portion 31 K of the container body 31 and the
outer circumferential portion 34K (outer peripheral wall
portion 341) of the movable wall 34 each have, in sec-
tional view perpendicularly intersecting the first direction,
a non-circular shape. This makes it possible to prevent
the movable wall 34 from rotating with respect to the con-
tainer body 31 even when the movable wall 34 receives
a force for rotation around the shaft 33, owing to the en-
gagement of the male thread 333 and the female thread
340D. Consequently, the movable wall 34 can be moved
steadily in the first direction by a torque of the motor M.
Further, the engagement of the male thread 333 and the
female thread 340D allows the movable wall 34 to be
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guided to move steadily in the first direction with the outer
circumferential portion 34K of the movable wall 34 being
in close contact with the inner circumferential portion 31K
of the container body 31 as described above.
[0072] As described above, the present embodiment
employs the volume replenishment type toner supply
method as shown in FIG. 5. Therefore, when the toner
supply port 25 is sealed by the accumulation portion 29
(FIG. 5) existing in the developing device 20 from below,
no replenishment toner falls from the toner container 30.
On the other hand, when the toner of the accumulation
portion 29 decreases as a result of supply of toner from
the developing roller 21 of the developing device 20 to
the photoconductive drum 121, toner flows into the de-
veloping device 20 through the toner supply port 25 from
the toner discharge port 319. Consequently, toner that
has existed under the toner sensor 31T disappears in
the storage space 31S of the toner container 30, which
causes the toner sensor 31 T to output the LOW signal.
Upon receipt of the signal, the controller 50 drives the
motor M to move the movable wall 34 toward the toner
discharge port 319 (FIG. 12B) until the toner sensor 31T
outputs the HIGH signal. At this time, the stirring disc 32
disposed at the extreme end of the storage space 31S
rotates with the shaft 33 to stir toner existing above the
toner discharge port 319. This increases the fluidity of
the toner, so that toner falls through the toner discharge
port 319 constantly.
[0073] The movable wall 34 reaches the final position
near the toner discharge port 319 as a result of progres-
sive consumption of toner from the storage space 31S
of the toner container 30, as shown in FIG. 12C. When
the movable wall 34 reaches the toner discharge port
319, the stirring disc 32 is located in front of the conveying
surface 340S of the movable wall 34. The conveying sur-
face 340S may be in close contact with the stirring disc
32. In this manner, the movable wall 34 gradually moves
in the first direction to thereby convey toner in the storage
space 31S to the toner discharge port 319 by pushing it.
At this time, the storage space 31S gradually decreases
as the movable wall 34 approaches the toner discharge
port 319. Therefore, the space accommodating remain-
ing toner gradually disappears in the toner container 30.
Finally, at the final position shown in FIG. 12C, the mov-
able wall 34 comes into contact with the stirring disc 32,
so that the storage space 31S almost disappears. This
makes it possible to reduce the amount of toner remain-
ing in the storage space 31S of the container body 31 at
the end of use of the toner container 30, as compared to
the conventional toner container whose storage space
volume does not change.
[0074] When the movable wall 34 reaches the final po-
sition facing the toner discharge port 319, the discharge
port sealing part 341B (FIG. 10B) of the movable wall 34
covers the toner discharge port 319 from the inside of
the container body 31 (FIG. 12C). In other words, the
movable wall 34 has a shutter function of covering the
toner discharge port 319 when the toner in the container

body 31 runs out. This makes it possible to, even when
the toner container 30 is dismounted from the printer 100
with the shutter 317 left open, prevent a small amount of
toner remaining in the gap between the stirring disc 32
and the movable wall 34 from leaking out of the toner
discharge port 319. In particular, in the present embod-
iment, the inner wall seal 342 being in close contact with
the inner circumferential portion 31K of the container
body 31 lies at the downstream end of the movable wall
34 in the moving direction during the movement of the
movable wall 34. Consequently, the discharge port seal-
ing part 341 B covering the toner discharge port 319 is
hardly adhered with toner, the discharge port sealing part
341 B lying at the upstream side of the inner wall seal
342 in the moving direction of the movable wall 34. In
addition, the width of the outer peripheral wall portion 341
is set to be longer than the width of the toner discharge
port 319 in the first direction, so that the discharge port
sealing part 341B has a size sufficient to cover the toner
discharge port 319. Therefore, it is possible to reliably
cover the toner discharge port 319 by the discharge port
sealing part 341B.
[0075] Further, when the movable wall 34 seals the
toner discharge port 319 at the final position as described
above, a user can recognize that the toner has run out
by seeing the sealing state. When the amount of toner
remaining in the toner container 30 decreases, it is diffi-
cult to tell the amount of remaining toner by the weight
of the toner container 30. On the other hand, in the case
where the shutter 317 is slid as described above, a user
can reliably recognize, by seeing that the toner discharge
port 319 is sealed by the movable wall 34, that the toner
in the toner container 30 has run out. Consequently, the
user can be prompted to replace the toner container 30.
[0076] Further, the above-described function of the
movable wall 34 of sealing the toner discharge port 319
can be utilized also in the case where a toner container
30 that has been partially used is dismounted from the
printer 100 for some reason and stored with other empty
toner containers 30. Specifically, a user is only required
to choose a toner container 30 in which the toner dis-
charge port 319 is not sealed by the movable wall 34,
from among the plurality of stored toner containers 30.
[0077] In addition, in the case where the volume re-
plenishment type toner supply method is employed as
described above, when the toner in the toner container
30 runs out, no replenishment toner presses the accu-
mulation portion 29, so that no pressing force is exerted
to the developing device 20 from the toner container 30.
In this case, there is a possibility that a part of the toner
in the developing device 20 flows back toward the toner
discharge port 319 through the toner supply port 25 be-
cause of various conditions in the developing device 20.
However, in the present embodiment, the movable wall
34 seals the toner discharge port 319. This can prevent
the toner from flowing back into the container body 31
from the developing device 20 (supply receiver).
[0078] In addition, in the present embodiment, the ton-
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er supply openings 340B for filling toner into the storage
space S are formed in the movable wall 34 when the
toner container 30 is manufactured, as described above.
Therefore, there is no need to form a filling port in the
container body 31 in addition to the toner discharge port
319. Therefore, the container body 31 can be formed in
a simple shape. There may be provided toner containers
30 filled with different amounts of toner by varying the
initial position of the movable wall 34 in the first direction.
It is possible to change the volume of the storage space
31S by changing the initial position of the movable wall
34 at the time of filling toner. Also in this case, the toner
supply openings 340B are formed in the movable wall 34
of each of the toner containers 31 and, therefore, it is not
necessary to form a filling port in the container body 31
of each of the toner containers 30 at different positions
from one another according to the amount of toner to be
filled. This allows use of the container bodies 31 of the
same type. Further, even in the case where toner con-
tainers 30 are filled with different amounts of toner, the
initial position of the movable wall 34 of each of the toner
containers 30 may be commonly set at a position shown
in FIG. 12A. In this case, when a toner container 30 is
mounted in the printer 100, a driving time for allowing the
motor M to run is adjusted according to the output signal
of the toner sensor 31T as an initial setting. Consequent-
ly, the storage space 31 S is filled up with toner.
[0079] Further, as shown in FIGS. 11 and 12A, the ton-
er container 30 according to the present embodiment in-
cludes the movable wall stopper portion 334. The mov-
able wall stopper portion 334 is defined by a specific part
of the shaft 33, the specific part not bearing the male
thread 333 and facing the toner discharge port 319, as
described above. Therefore, the female thread 340D
(FIG. 10B) of the movable wall 34 disengages from the
male thread 333 and comes to lie in front of the movable
wall stopper portion 334, immediately before the movable
wall 34 reaches the final position shown in FIG. 12C. In
other words, once the movable wall 34 reaches the final
position shown in FIG. 12C, the female thread 340D is
prevented from engaging with the male thread 333 again.
Consequently, the movable wall 34 will never move back
toward the lid 37 even if the rotary gear 38 is rotated
accidentally inversely. Therefore, as described above, it
is possible to reliably locate the movable wall 34 at the
final position when the toner container 30 is empty of the
toner. Further, even in the case where a used toner con-
tainer 30 is stored in a vertical position such that the first
direction agrees with a vertical direction, the movable
wall 34 is prevented from moving back toward the lid 37
by its own weight.
[0080] Further, at the final position shown in FIG. 12C,
the inner wall seal 342 of the movable wall 34 resiliently
radially biases the inner circumferential portion 31K of
the toner container 30 from the inside. This allows the
movable wall 34 to be stably locked at the final position
and thereby further prevented from moving backward.
[0081] Now, a toner container 30P according to a sec-

ond embodiment of the present invention will be de-
scribed with reference to FIGS. 13A, 13B, 14A and 14B.
FIGS. 13A and 13B are sectional views of the toner con-
tainer 30P. FIG. 14A is a front view of a first coil spring
60 of the toner container 30P. FIG. 14B is a front view of
a second coil spring 61 according to a modified embod-
iment of the present invention. In these drawings, ele-
ments that have functions identical to those of the corre-
sponding elements of the toner container 30 in the first
embodiment are denoted by the same reference numer-
als as in the first embodiment, with "P" added at the end.
The second embodiment differs from the toner container
30 of the first embodiment in the aspect of including the
first coil spring 60. Accordingly, description will be made
mainly regarding the difference, and repeated descrip-
tion of other common features will be omitted.
[0082] With reference to FIG. 13A, the toner container
30P includes a container body 31P, a stirring disc 32P
(stirring member, first rotary member), a shaft 33P, a
movable wall 34P, and a lid 37P. Further, in the second
embodiment, the stirring disc 32P includes a disc portion
32P1 secured to the shaft 33P, and the first coil spring
60 (projecting portion, coil spring) projecting from the disc
portion 32P1 toward the lid 37P of the container body
31P (toward a conveying surface of the movable wall
34P).
[0083] The first coil spring 60 can expand and contract
as shown in FIG. 14A. In the second embodiment, the
first coil spring 60 has an outer diameter slightly smaller
than an inner diameter of the container body 31P. The
first coil spring 60 includes a first spring base end 601
and a first spring leading end 602. The first spring base
end 601 is secured to the disc portion 32P1. A leading
portion of the coil spring 60 including the first spring lead-
ing end 602 extends toward the lid 37P in a storage space
31SP while surrounding the shaft 33P. As shown in FIG.
13A, the first spring leading end 602 of the first coil spring
60 is near the conveying surface 340SP when the mov-
able wall 34P is at an initial position.
[0084] In the second embodiment, the motor M (FIG.
8B) transmits a torque to a rotary gear 38P to rotate the
first coil spring 60 together with the shaft 33P in the stor-
age space 31SP. Thus, toner in the storage space 31SP
can be stirred. As a result, the fluidity of toner increases,
which makes it possible to convey the toner stably toward
a toner discharge port 319P. Further, the increase in the
fluidity of toner applies a reduced load to the conveying
surface 340SP pushing the toner. Consequently, the
torque to rotate the shaft 33P can be reduced.
[0085] Further, in the second embodiment, the first coil
spring 60 is compressed toward the first spring base end
601 with the first spring leading end 602 of the first coil
spring 60 being pushed by the conveying surface 340SP
(FIG. 13B). Thus, the movable wall 34P is allowed to
move to the toner discharge port 319P without obstruc-
tion. Further, as shown in FIG. 13B, the space occupancy
of the first coil spring 60 increases as the storage space
31SP reduces, which allows the first coil spring 60 to

19 20 



EP 2 960 721 A1

12

5

10

15

20

25

30

35

40

45

50

55

exert a stronger stirring force. Therefore, it is possible to
discharge the toner in the storage space 31SP through
the toner discharge port 319P stably to the end.
[0086] Further, when the movable wall 34P reaches
the toner discharge port 319P, the first coil spring 60 is
held between the conveying surface 340SP and the disc
portion 32P1. Therefore, the space occupied by the first
coil spring 60 above the toner discharge port 319P is
reduced, and thus the storage space 31SP can be made
as small as possible.
[0087] As shown in FIG. 14B, the second coil spring
61 (projecting portion, coil spring) may be secured to the
disc portion 32P1 of the stirring disc 32P in place of the
first coil spring 60. The second coil spring 61 has an outer
diameter decreasing from a second spring base end 611
to a second spring leading end 612. According to this
configuration, when the movable wall 34P reaches the
toner discharge port 319P, the second spring leading end
612 lies radially inside the second spring base end 611.
Thus, the second coil spring 61 can be contracted into a
more compact form.
[0088] Now, a toner container 30Q according to a third
embodiment of the present invention will be described
with reference to FIGS. 15A and 15B. FIG. 15A is a sec-
tional view illustrating a state that a movable wall 34Q of
the toner container 30Q moves toward a toner discharge
port 319Q. FIG. 15B is a sectional view illustrating a state
that the movable wall 34Q of the toner container 30Q is
at the toner discharge port 319Q. In these drawings, el-
ements that have functions identical to those of the cor-
responding elements of the toner container 30 in the first
embodiment are denoted by the same reference numer-
als as in the first embodiment, with "Q" added at the end.
The third embodiment differs from the toner container 30
of the first embodiment in the aspect of including stirring
films 62. Accordingly, description will be made mainly
regarding the difference, and repeated description of oth-
er common features will be omitted.
[0089] With reference to FIG. 15A, the toner container
30Q includes a container body 31Q, a stirring disc 32Q
(stirring member, first rotary member), a shaft 33Q, the
movable wall 34Q, and a lid 37Q. Further, in the third
embodiment, the stirring disc 32Q includes a disc portion
32Q1 secured to the shaft 33Q, and the stirring films 62
(projecting portion, film member) projecting from the disc
portion 32Q1 toward the lid 37Q of the container body
31Q (toward the conveying surface of the movable wall
34Q).
[0090] The stirring films 62 include a pair of rectangular
film members disposed across the shaft 33Q. The stirring
films 62 each include a film base end 621 and a film
leading end portion 622. The film base ends 621 are se-
cured to the disc portion 32Q1. The film leading end por-
tions 622 of the stirring films 62 extend toward the lid 37Q
in a storage space 31SQ.
[0091] Also in the third embodiment, the stirring films
62 rotate with the shaft 33Q in the storage space 31SQ,
and this toner in the storage space 31SQ can be stirred.

Therefore, it is possible to convey the toner stably toward
the toner discharge port 319Q. Further, the fluidity of ton-
er in the storage space 31SQ increases, which allows
reduction of the torque to rotate the shaft 33Q. Further,
the stirring films 62 are compressed toward the film base
ends 621 with the film leading end portions 622 of the
stirring films 62 being pushed by a conveying surface
340SQ (FIG. 15B). Thus, the movable wall 34Q is allowed
to move to the toner discharge port 319Q without ob-
struction.
[0092] Now, a toner container according to a fourth em-
bodiment of the present invention will be described with
reference to FIGS. 16 and 17. FIG. 16 is a perspective
view of a shaft 33R and a stirring disc 63 of the toner
container according to the fourth embodiment. FIG. 17
includes a front view and side views of the stirring disc
63. A section (A) shows a front view of the stirring disc
63 and sections (B) and (C) show side views of the stirring
disc 63, the section (B) being a side view of the stirring
disc 63 shown in the section (A) as seen in the direction
of arrows C (from the upper front), and the section (C)
being a right side view of the stirring disc 63 shown in
the section (A). In these drawings, elements that have
functions identical to those of the corresponding ele-
ments of the toner container 30 in the first embodiment
are denoted by the same reference numerals as in the
first embodiment, with "R" added at the end. The fourth
embodiment differs from the toner container 30 of the
first embodiment in that the stirring disc 63 includes pro-
jecting pieces. Accordingly, description will be made
mainly regarding the difference, and repeated descrip-
tion of other common features will be omitted.
[0093] In the fourth embodiment, the stirring disc 63
(stirring member, first rotary member) is disposed along
a left wall of an unillustrated container body (left wall 315
of the toner container 30). The stirring disc 63 is integrally
rotated with the shaft 33R in the direction of an arrow R1
shown in FIG. 16. The stirring disc 63 includes a disc
plate 630 (disc portion), first projecting portions 631 (pro-
jecting portion, projecting piece) and second projecting
portions 632 (projecting portion, projecting piece, first
plate member).
[0094] The disc plate 630 is a disc-shaped member
and is secured to a second shaft end portion 332R of the
shaft 33R. The disc plate 630 includes a disc shaft hole
63J formed in a central portion thereof, the disc shaft hole
63J allowing the second shaft end portion 322R to pass
therethrough. The first projecting portions 631 and the
second projecting portions 632 include a plurality of pro-
jecting pieces which are disposed at intervals from one
another in a circumferential direction of the disc plate
630. These projecting pieces are disposed above an un-
illustrated toner discharge port.
[0095] The first projecting portion 631 includes an elev-
enth projection 631A (second plate member) and a
twelfth projection 631B (first plate member). The twelfth
projection 631B is in the form of a plate extending in a
direction intersecting a radial direction of the stirring disc
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63 and faces the disc shaft hole 63J. The twelfth projec-
tion 631B has an oblique portion 631C. The oblique por-
tion 631C is defined by a downstream side edge of the
twelfth projection 631B in a rotational direction of the stir-
ring disc 63, the oblique surface 321C sloping downward
in the rotational direction. The eleventh projection 631A
extends in a direction intersecting the twelfth projection
631B and joins an upstream side edge of the twelfth pro-
jection 631B in the rotational direction. The eleventh pro-
jection 631A is in the form of a plate intersecting the ro-
tational direction of the stirring disc 63. A radially outer
side edge of the eleventh projection 631A is flush with
the outer circumferential portion of the disc plate 630 in
a radial direction.
[0096] The second projecting portion 632 has a similar
shape to that of the twelfth projection 631B and is dis-
posed between circumferentially adjacent first projecting
portions 631. The second projecting portions 632 are dis-
posed in closer proximity to the circumferential portion
of the disc plate 630 than the twelfth projections 631B
are. The second projecting portion 632 also has an ob-
lique portion 632A, similarly to the twelfth projection
631B.
[0097] In the fourth embodiment, the plurality of first
projecting portions 631 and the second projecting por-
tions 632 circularly move around the shaft 33R to thereby
stir toner around an unillustrated toner discharge port. In
particular, the circular movement of the eleventh projec-
tions 631A of the first projecting portions 631 makes it
possible to stir toner around the disc plate 630 while con-
veying it in the circumferential direction. Further, the ob-
lique portions 631C of the twelfth projections 631B and
the oblique portions 632A of the second projecting por-
tions 632 make it possible to push the toner around the
disc plate 630 toward an unillustrated movable wall (in
the direction of an arrow DL shown in FIG. 16). Therefore,
the toner around the disc plate 630 can be discharged
through the toner discharge port completely. Further, be-
cause the first projecting portions 631 and the second
projecting portions 632 circularly move above the unil-
lustrated toner discharge port, the stirred toner having
an increased fluidity is smoothly discharged through the
developer discharge port by its own weight.
[0098] Further, when the unillustrated movable wall
reaches the toner discharge port, a conveying surface of
the movable wall comes into contact with right end sur-
faces of the first projecting portions 631. Therefore, toner
remaining between the conveying surface and the disc
plate 630 is positively discharged through the toner dis-
charge port by rotation of the first projecting portions 631.
Thus, the toner in the toner container can be efficiently
discharged.
[0099] Now, a toner container 30X according to a fifth
embodiment of the present invention will be described
with reference to FIGS. 18A and 18B. FIG. 18A is a sec-
tional view of the toner container X with a movable wall
34X being at an initial position. FIG. 18B is a side view
of a stirring ring 64. In these drawings, elements that

have functions identical to those of the corresponding
elements of the toner container 30 in the first embodiment
are denoted by the same reference numerals as in the
first embodiment, with "X" added at the end. The fifth
embodiment differs from the toner container 30 of the
first embodiment in the aspect of including the stirring
ring 64. Accordingly, description will be made mainly re-
garding the difference, and repeated description of other
common features will be omitted.
[0100] In the fifth embodiment, the toner container 30X
includes the stirring ring 64 (stirring member, second ro-
tary member). The stirring ring 64 is a ring-shaped mem-
ber, and is axially supported on a shaft 33X between the
movable wall 34X being at the initial position and a toner
discharge port 319X. The stirring ring 64 includes a ring
shaft hole portion 64J, a ring outer circumferential portion
641, ring ribs 642, and ring openings 643 (opening).
[0101] The ring shaft hole portion 64J has a bearing
through which the shaft 33X passes. Similarly to the mov-
able wall 34X, the stirring disc 63J includes an inner cir-
cumferential portion having an unillustrated female
thread. The female thread is in engagement with a male
thread 333X of the shaft 33X. The ring outer circumfer-
ential portion 641 constitutes an outer circumferential
portion of the stirring ring 64 and has an outer diameter
slightly smaller than an inner diameter of a container body
31X. The ring ribs 642 extend in radial directions to con-
nect the ring shaft hole portion 64J and the ring outer
circumferential portion 641. The ring ribs 642 are dis-
posed in a circumferential direction. The ring openings
643 are each formed between adjacent ring ribs 642 in
the form of a sector.
[0102] In the course of movement of the movable wall
34X toward the toner discharge port 319X owing to rota-
tion of the shaft 33X, toner in a storage space 31SX is
pushed by a conveying surface 340SX. Eventually, the
toner pushes the stirring ring 64 to thereby move the stir-
ring ring 64 to the toner discharge port 319X along the
male thread 333X. At this time, the toner in the storage
space 31SX is stirred by rotation of the stirring ring 64
including the ring ribs 642. This increases the fluidity of
toner and thereby enhances the flow of toner to the toner
discharge port 319X. The stirring ring 64 may reach the
toner discharge port 319X before the movable wall 34X
or may reach the toner discharge port 319X by being
pushed by the conveying surface 340SX of the movable
wall 34 having caught up with the stirring ring 64. In either
case, the stirring ring 64 is prevented from obstructing
the movement of the movable wall 34X to the toner dis-
charge port 319X.
[0103] Further, the stirring ring 64 includes the ring
openings 643 as described above, which allows the toner
in the storage space 31SX to move in a first direction
through the ring openings 643. Therefore, the stirring of
toner by the rotation of the stirring ring 64 is enhanced.
Further, because the stirring ring 64 does not divide the
storage space 31SX into front and rear sections, the toner
is prevented from aggregating between the stirring ring
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64 and the movable wall 34X.
[0104] The toner container 30 (30P, 30Q, 30X) and the
printer 100 including the same according to the embod-
iments of the present invention have been described. Ac-
cording to the above-described configurations, it is pos-
sible to form an image on a sheet while efficiently using
the toner in the toner container. The present invention is
not limited to the above-described embodiments and, for
example, the following modified embodiments may be
adopted.

(1) In the first embodiment, the printer 100 is illus-
trated as a monochrome printer. However, the
present invention is not limited to this configuration.
In particular, in the case where the printer 100 is
provided as a tandem color printer, after the open-
ing/closing cover 100C (FIG. 2) of the printer 100 is
opened, toner containers 30 respectively corre-
sponding to a plurality of colors may be mounted in
the housing 101 from above so as to be adjacent to
one another.
(2) In the first embodiment, the toner container 30 is
mounted in the printer 100 in the longitudinal direc-
tion of the developing device 20. However, the
present invention is not limited to this configuration.
It may be configured such that the toner container
30 is mounted in a direction intersecting the longitu-
dinal direction of the developing device 20.
(3) In the first embodiment, the toner container 30
includes the shutter 317. However, the present in-
vention is not limited to this configuration. As de-
scribed above, the movable wall 34 seals the toner
discharge port 319 when it reaches the final position.
Accordingly, a film seal may be disposed at the toner
discharge port 319, the film seal for sealing the toner
discharge port 319 until the toner container 30 begins
to be used. When the toner container 30 is newly
mounted in the printer 100, the film seal is peeled off
by a user. Consequently, the toner discharge port
319 is opened to communicate with an unillustrated
developing device. Eventually, when toner in the ton-
er container 30 runs out, the discharge port sealing
part 341B of the movable wall 34 covers the toner
discharge port 319, as described above.
(4) The first embodiment employs the volume replen-
ishment type toner supply method. However, the
present invention is not limited to this method. An
unillustrated toner sensor may be disposed at the
developing device 20 so that when the toner sensor
detects a decrease of toner in the developing device
20, the controller 50 drives the motor M to move the
movable wall 34 in the first direction. This allows ton-
er to fall through the toner discharge port 319 to flow
into the developing device 20.
(5) In the first embodiment, the bearing 340A is dis-
posed in the central part of the movable wall 34. How-
ever, the present invention is not limited to this con-
figuration. The bearing 340A may be disposed in an-

other area of the movable wall 34. It may be config-
ured such that the bearing 340A is disposed in an
upper part of the movable wall 34, and the shaft 33
correspondingly extends in an upper part of the con-
tainer body 31. In this case, pressure of toner that is
exerted on the shaft seal 343 (FIG. 10A) will be low,
so that the shaft seal 343 can maintain a higher level
of sealing ability.

Claims

1. A developer container, comprising:

a container body including an inner surface de-
fining a cylindrical internal space extending in a
longitudinal direction, and a storage space pro-
vided in the internal space for containing devel-
oper, the container body being formed with a
developer discharge port in a lower part of the
inner surface and communicating with the stor-
age space for discharging developer there-
through;
a movable wall disposed in the internal space
of the container body, and including an outer
surface disposed slidably in close contact with
the inner surface, and a conveying surface de-
fining the storage space in cooperation with the
inner surface of the container body, the movable
wall being movable to the developer discharge
port in the longitudinal direction from one end
side toward the other end side of the internal
space while conveying the developer in the stor-
age space to the developer discharge port; and
a stirring member configured to stir the devel-
oper in the storage space and to be located in
front of the conveying surface of the movable
wall when the movable wall is at the developer
discharge port.

2. A developer container according to claim 1, wherein
the container body includes a wall portion disposed
at one end thereof in the longitudinal direction and
defining an end surface of the internal space, the
developer container further comprising:

a lid attached to the other end of the container
body that is opposite to the wall portion in the
longitudinal direction and thereby closing the in-
ternal space;
a shaft extending in the longitudinal direction in
the internal space and rotatably supported on
the wall portion and the lid, the shaft including a
first engaging portion in the form of a helical ridge
projecting from an outer surface thereof;
a drive transmitter configured to transmit a
torque generated by a specific driving source to
the shaft; and

25 26 



EP 2 960 721 A1

15

5

10

15

20

25

30

35

40

45

50

55

a bearing disposed in the movable wall, and in-
cluding a second engaging portion projecting
from an inner surface thereof and engageable
with the first engaging portion, the bearing al-
lowing the shaft to pass therethrough.

3. A developer container according to claim 2, wherein
the developer discharge port is disposed closer to
the wall portion at the one end of the container body,
and
the stirring member includes a first rotary member
secured to the shaft and extending along the wall
portion, the first rotary member being rotatable with
the shaft.

4. A developer container according to claim 3, wherein
the first rotary member includes a disc portion se-
cured to the shaft, and a projecting portion projecting
from the disc portion toward the conveying surface
of the movable wall.

5. A developer container according to claim 4, wherein
the projecting portion includes a coil spring having a
base end secured to the disc portion and a leading
portion extending toward the lid in the storage space
while surrounding the shaft, the leading portion hav-
ing a leading end, and
in movement of the movable wall, the conveying sur-
face pushes the leading end of the coil spring and
thereby compresses the coil spring to the base end
side.

6. A developer container according to claim 5, wherein
the coil spring has an outer diameter decreasing from
the base end to the leading end.

7. A developer container according to claim 4, wherein
the projecting portion includes a film member having
a based end secured to the disc portion, and a lead-
ing end portion extending toward the lid in the storage
space, and
in movement of the movable wall, the conveying sur-
face pushes the leading end portion of the film mem-
ber and thereby compresses the film member to the
base end side.

8. A developer container according to claim 5, wherein
the projecting portion is held between the disc portion
and the conveying surface of the movable wall being
at the developer discharge port.

9. A developer container according to claim 4, wherein
the projecting portion includes a plurality of project-
ing pieces spaced from one another in a circumfer-
ential direction.

10. A developer container according to claim 9, wherein
each of the projecting pieces includes a first plate

member extending in a direction intersecting a radial
direction of the first rotary member, the first plate
member having an oblique portion sloping down-
ward in a rotational direction of the first rotary mem-
ber.

11. A developer container according to claim 10, wherein
each of the projecting pieces further includes a sec-
ond plate member disposed in a direction intersect-
ing the first plate member and extending in a direction
intersecting the rotational direction of the first rotary
member.

12. A developer container according to claim 9, wherein
the projecting pieces circularly move around the
shaft above the developer discharge port.

13. A developer container according to claim 2, wherein
the stirring member includes a second rotary mem-
ber disposed between the movable wall lying at an
initial position and the developer discharge port, the
second rotary member being rotatable around the
shaft.

14. A developer container according to claim 13, wherein
the second rotary member is in the form of a disc
and having an opening passing therethrough in the
longitudinal direction.

15. A developer container according to claim 13, wherein
in movement of the movable wall, the conveying sur-
face of the movable wall or the developer conveyed
by the conveying surface pushes the second rotary
member to thereby move the second rotary member
to the developer discharge port in the longitudinal
direction.

16. A developer container according to claim 1, wherein
the outer surface of the movable wall includes a dis-
charge port sealing portion operable to cover the de-
veloper discharge port from an inside of the container
body when the movable wall is at the developer dis-
charge port.

17. An image forming apparatus, comprising:

a developer container according to claim 1;
an image carrier having a surface for allowing
an electrostatic latent image to be formed ther-
eon and operable to carry a developed image;
a developing device configured to receive the
developer supplied from the developer contain-
er and to supply the developer to the image car-
rier; and
a transfer section configured to transfer the de-
veloped image from the image carrier onto a
sheet.
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