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(57) ABSTRACT

A developer container includes: a container body that stores a
developer and includes a filling port for the developer; and a
container terminal that is attachable to and detachable from
the container body. The container body is provided with an
identifier that engages with the container terminal and is
caused to change own form that can be identified from an
outside, by an external force that is applied to detach the
container terminal from the container body. The container
body is provided with a flow preparation part that separates an
inside and outside of the container body before changing the
form of the identifier and that allows the air to flow between
the inside and outside of the container body after changing the
form of the identifier.
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DEVELOPER CONTAINER, DEVELOPING
DEVICE, PROCESSING UNIT, IMAGE
FORMING DEVICE, AND METHOD OF
MANUFACTURING DEVELOPER
CONTAINER

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] The present application claims priority to and incor-
porates by reference the entire contents of Japanese Patent
Application No. 2013-116931 filed in Japan on Jun. 3, 2013.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to a developer con-
tainer that stores an image forming developer and a method of
manufacturing a developer container that stores an image
forming developer. The present invention further relates to a
developing device, a processing unit, and an image forming
apparatus each including a developer container.

[0004] 2. Description of the Related Art

[0005] Electrographic image forming apparatuses, such as
a copier, a printer, a facsimile machine, or a multifunction
peripheral with functions of such image forming apparatuses,
consume toner that works as a developer in accordance with
image forming and electrographic image forming appara-
tuses are supplied with toner so as not to deplete the toner in
the developing device. A method of performing replacement
with a toner cartridge filled with toner is known as a supply
method. The toner cartridge is replaced, for example, in a way
that the top cover provided to the top surface of an image
forming apparatus is opened, the used toner cartridge in the
apparatus is detached, and a new toner cartridge is attached in
a given position in the apparatus.

[0006] It is desirable that used toner cartridges that are
replaced be reused from the perspective of environment pro-
tection. In order to reuse a cartridge, the inside of the cartridge
is cleaned to remove residual toner. However, disassembling
the toner cartridge to clean it leads to a complex work, which
increases the cost disadvantages. In view of such circum-
stances, there has been a demand for toner cartridges from
which residual toner can be removed without disassembling
the toner cartridges in order for reusing the toner cartridges,
etc. For example, Japanese Laid-open Patent Publication No.
7-306576 discloses a toner container that satisfies the
demand. The toner container includes a suction hole formed
on one end surface for sucking residual toner and at least one
air inflow hole formed in the vicinity of the corner that is
opposed to the suction hole.

[0007] On the other hand, an increase in the number of
times a toner cartridge is leads to a problem of strength
degradation of the toner cartridge. In order to prevent exces-
sive reuse of the toner cartridge, it is desired to determine
whether the toner cartridge to be reused is a new cartridge or
a reuse cartridge that has been already used (confirm the
history of the toner cartridge). The toner container disclosed
in Japanese Laid-open Patent Publication No. 7-306576
requires sealing of the air inflow hole with a seal member etc.
regardless whether it is a new one or a reuse one and thus,
when the toner container is attached to the image forming
apparatus, it is difficult to specify whether the toner container
is a new one or a reuse one from only the appearance of the
toner container.

Dec. 4, 2014

[0008] Inview of the above-described circumstances, there
is a need to provide a developer container that provides both
cleaning efficiency and easy check on a history.

SUMMARY OF THE INVENTION

[0009] It is an object of the present invention to at least
partially solve the problems in the conventional technology.

[0010] A developer container includes: a container body
that stores a developer and includes a filling port for the
developer; and a container terminal that is attachable to and
detachable from the container body and is electrically con-
nectable to a terminal of an image forming apparatus. The
developer container is attachable to and detachable from the
image forming apparatus and, when attached to the image
forming apparatus, is electrically connected to the terminal of
the image forming apparatus. The container body is provided
with an identifier that engages with the container terminal and
that is caused to change own form that can be identified from
an outside, by an external force that is applied to detach the
container terminal from the container body. The container
body is provided with a flow preparation part that separates an
inside and outside of the container body before changing the
form of the identifier and that allows the air to flow between
the inside and outside of the container body after changing the
form of the identifier.

[0011] A developer container includes: a container body
that stores a developer and includes a filling port for the
developer; and a container terminal that is attachable to and
detachable from the container body and is electrically con-
nectable to a terminal of an image forming apparatus. The
developer container is attachable to and detachable from the
image forming apparatus and, when attached to the image
forming apparatus, is electrically connected to the terminal of
the image forming apparatus. The container body includes an
airflow hole that allows the air to flow between an inside and
an outside of the container body. The airflow hole is formed
by separating an identifier that engages with the container
terminal, from the container body with an external force that
is applied to detach the container terminal from the container
body.

[0012] A method manufactures a developer container
including: a container body that stores a developer and
includes a filling port for the developer; and a container ter-
minal that is attachable to and detachable from the container
body and is electrically connectable to a terminal of an image
forming apparatus. The developer container is attachable to
and detachable from the image forming apparatus and, when
attached to the image forming apparatus, is electrically con-
nected to the terminal of the image forming apparatus. The
method includes: changing a form of an identifier that is
provided to the container body and engages with the container
terminal with an external force that is applied to detach the
container terminal from the container body; providing the
apparatus with an airflow hole that allows the air to flow
between an inside and outside of the container body accord-
ing to change of the form of the identifier; sucking the residual
developer in the container body from the filling port of the
container body after the providing; and filling the container
body with the developer via the filling port after the sucking.

[0013] The above and other objects, features, advantages
and technical and industrial significance of this invention will
be better understood by reading the following detailed
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description of presently preferred embodiments of the inven-
tion, when considered in connection with the accompanying
drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] FIG. 1 is a schematic configuration diagram of an
image forming apparatus according to an embodiment of the
present invention;

[0015] FIG. 2 is a schematic cross-sectional view of a
developing device and a toner cartridge;

[0016] FIG. 3 is an external view of a toner cartridge;
[0017] FIG. 4 is an external view of the toner cartridge
viewed in the opposite direction to that in which the toner
cartridge in FIG. 3 is viewed;

[0018] FIG.5 is a perspective view of a container terminal;
[0019] FIG. 6 is a perspective view of the toner cartridge
from which a top case and a gear cover have been detached;
[0020] FIG. 7 is a side view of the toner cartridge from
which the gear cover is detached;

[0021] FIG. 8 is a side view of the toner cartridge from
which the gear cover is detached;

[0022] FIG. 9 is a perspective view of a gear holder;
[0023] FIG. 10 is a cross-sectional view of the toner car-
tridge taken along the direction of the shaft of a conveyance
screw in the position of the conveyance screw;

[0024] FIG. 11A is a cross-sectional view of a discharge
port and the vicinity thereof in an open state;

[0025] FIG. 11B is a cross-sectional view of the discharge
port and the vicinity thereof in a closed state;

[0026] FIG.12A is a diagram illustrating that a drive unit
causes an inner shutter to enter the open state;

[0027] FIG.12B is a diagram illustrating that the drive unit
causes the inner shutter to enter the closed state; and;

[0028] FIG. 13 is an external perspective view of the inner
shutter and the drive unit;

[0029] FIG. 14 is a side view of the toner cartridge viewed
from the side of the gear cover;

[0030] FIG. 15 is a perspective view of a base member with
the toner cartridge attached thereto;

[0031] FIG. 16 is a perspective view of a first side wall that
is provided with a main unit terminal;

[0032] FIG. 17 is a cross-sectional view of the toner car-
tridge attached to the apparatus main unit, viewed from
underneath;

[0033] FIGS. 18A to 18C are diagrams illustrating opera-
tions for attaching and detaching the toner cartridge to and
from the apparatus main unit;

[0034] FIG. 19 is a perspective view of the side of one end
of a container body;

[0035] FIG. 20 is a cross-sectional view of the side of one
end of the container body taken along the line D-D in FIG. 19
along the Y-Z plane;

[0036] FIG. 21 is a plane view of the container body to
which container terminal is attached;

[0037] FIG. 22 is a plane view illustrating an operation of
detaching the container terminal;

[0038] FIG. 23 is a longitudinal cross-sectional view of the
toner cartridge from which the container terminal is detached;
[0039] FIG. 24 is a schematic configuration diagram of an
image forming apparatus according to another embodiment
of the present invention;

[0040] FIG. 25 is a diagram indicating a state where a top
cover is opened;
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[0041] FIG. 26 is a diagram indicating a state where the top
cover and an inner cover are opened; and

[0042] FIG. 27 is a diagram of a configuration where a
processing unit is provided with an abutment part.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0043] Embodiments of the present invention will be
described below with reference to the accompanying draw-
ings. Redundant descriptions will be omitted below by denot-
ing the same components such as parts and members with the
same function or the same shape with the same reference
numerals as long as they can be identified.

[0044] First, the overall configuration and operations of a
color laser printer that is an embodiment of the present inven-
tion will be described below with reference to FIG. 1, but the
invention is not limited to this. The configuration of the inven-
tion can be applied to image forming apparatuses, such as a
monochrome printer, other types of printers, a copier, a fac-
simile machine, or a multifunction peripheral with functions
of such image forming apparatuses.

[0045] As shown in FIG. 1, four processing units 1Y, 1M,
1C and 1Bk are detachably attached to an apparatus main unit
(image forming apparatus main unit) 100 of the color laser
printer. Each of the processing units 1Y, 1M, 1C, and 1Bk
have the same configuration except that the processing units
1Y, 1M, 1C, and 1Bk respectively store developers of differ-
ent colors: yellow (Y), magenta (M), cyan (C), and black
(BK).

[0046] Specifically, each of the processing units 1Y, 1M,
1C and 1Bk includes: a drum-shaped photosensitive element
2 serving as a latent image carrier; a charge device that
includes a charge roller 3 that causes the surface of the pho-
tosensitive element 2 to be electrically charged; a developing
device 4 that supplies a developer to a latent image on the
photosensitive element 2; and a cleaning device that includes
a cleaning blade 5 for cleaning the surface of the photosensi-
tive element 2. In FIG. 1, only the photosensitive element 2,
the charge roller 3, the developing device 4, the cleaning
blade 5, etc. of the processing unit 1Y for yellow are denoted
by reference numerals and reference numerals for other pro-
cessing units 1M, 1C, and 1Bk are not shown. In the embodi-
ment, a single-component developer consisting of toner is
used as the developer. Alternatively, the developer may be a
two-component developer consisting of toner and carriers.
[0047] A toner cartridge 50 that serves as a developer con-
tainer and that stores toner with which each developing device
4 is supplied is provided above each of the four developing
devices 4 of the processing units 1Y, 1M, 1C and 1Bk. In the
embodiment, a partition 108 that composes a base member
107, which will be described below, is provided between each
developing device 4 and each toner cartridge 50. The toner
cartridges 50 are detachably attached to four attachment parts
106 that are formed in the partition 108, respectively.

[0048] An exposure device 6 that exposes the surface of the
photosensitive element 2 of each of the processing units 1Y,
1M, 1C, and 1Bk is provided above each of the toner car-
tridges 50. The exposure device 6 includes a light source, a
polygon mirror, an -0 lens, a reflection mirror, etc. and irra-
diates the surface of each of the photosensitive elements 2
with laser light on the basis of image data.

[0049] A top cover 109 that can be opened upward or closed
downward by turning the top cover 109 about a fulcrum 110
is provided to the top of the apparatus main unit 100. The
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exposure device 6 is attached to the top cover 109. Thus, when
the top cover 109 is opened, the exposure device 6 can be
withdrawn from the area above the toner cartridges 50 and, in
that state, the toner cartridge 50 can be detached from the top
opening of the apparatus main unit 100.

[0050] A transfer device 7 is provided under the processing
units 1Y, 1M, 1C and 1Bk. The transfer device 7 includes an
intermediate transfer belt 8 made with an endless belt serving
as a transfer member. The intermediate transfer belt 8 extends
between a drive roller 9 and a driven roller 10 that serve as
support members. The intermediate transfer belt 8 is config-
ured to loop (rotate) in the direction indicated by the arrow in
FIG. 1 as the drive roller 9 rotates counterclockwise.

[0051] Four primary transfer rollers 11 each serving as a
primary transfer unit are provided in positions opposed to the
four photosensitive elements 2, respectively. Each of the pri-
mary transfer rollers 11 pushes the inner surface of the inter-
mediate transfer belt 8 in each position so that a primary
transfer nip is formed in a spot where the pushed part and each
photosensitive element 2 make contact with each other. Each
of the primary transfer rollers 11 is connected to a power
supply (not shown) and a given direct current (DC) voltage
and/or an alternative current (AC) voltage is applied to each of
the primary transfer rollers 11.

[0052] A secondary transfer roller 12 serving as a second-
ary transfer unit is provided in a position opposed to the drive
roller 9. The secondary transfer roller 12 pushes the outer
surface of the intermediate transfer belt 8 so that a secondary
transfer nip is formed in a spot where the secondary transfer
roller 12 and the intermediate transfer belt 8 make contact
with each other. The secondary transfer roller 12 is connected
to the power supply (not shown) as the primary transfer roller
11 is and a given direct current (DC) voltage and/or an alter-
native current (AC) voltage is applied to the secondary trans-
fer roller 12.

[0053] A belt cleaning device 13 is provided to the outer
surface of the intermediate transfer belt 8 on the right end side
of FIG. 1. A waste toner transfer hose (not shown) extending
from the belt cleaning device 13 is connected to an inlet of a
waste toner container 14 that is provided under the transfer
device 7.

[0054] A sheet feeding cassette 15 that stores recording
media S is provided under the apparatus main unit 100. The
sheet feeding cassette 15 is provided with a sheet feeding
roller 16 that sends out a stored recording media S. In con-
trast, a pair of discharge rollers 17 is provided above the
apparatus main unit 100. Furthermore, an discharge tray 18
for stocking recording media that are discharged by the dis-
charge rollers 17 is provided to the top cover 109. Recording
media includes, in addition to general-use paper, thick paper,
postcards, envelopes, thin paper, coated paper (such as art
paper), tracing paper, and OHP sheets.

[0055] A transfer route R for transferring a recording
medium S from the sheet feeding cassette 15 to the discharge
tray 18 via the secondary transfer nip is provided in the
apparatus main unit 100. A pair of registration rollers 19
serving as a transfer unit that transfers a recording medium to
the secondary nip at right timing is provided on the upstream
side with respect to the secondary transfer roller 12 on the
transfer route R in the direction in which a recording medium
is transferred. A fixing device 20 is provided on the down-
stream side with respect to the secondary transfer roller 12 in
the direction in which a recording medium is transferred.
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[0056] The image forming apparatus operates as described
below.
[0057] When an image forming operation starts, the pho-

tosensitive elements 2 of the processing units 1Y, 1M, 1C and
1Bkare driven to rotate clockwise as illustrated in FIG. 1. The
charge roller 3 causes the surface of each of the photosensitive
elements 2 to be electrically charged uniformly with a given
polarity. The charged surface of each of the photosensitive
elements 2 is irradiated with laser light from the exposure
device 6 on the basis of the image information on a document
that is read by an image reading device (not shown) so that an
electrostatic latent image is formed on the surface of each of
the photosensitive elements 2. The image information with
which each of the photosensitive elements 2 is exposed is
single-color image information of yellow, magenta, cyan, and
black decomposed from a desired full color image. The devel-
oping devices 4 supply toner to the electrostatic latent images
formed on the photosensitive elements 2 so that the electro-
static latent images are turned into toner images, i.e., devel-
oped (made visible).

[0058] Subsequently, the drive roller 9 to which the inter-
mediate transfer belt 8 stretches is driven to rotate to cause the
intermediate transfer belt 8 to loop in the direction denoted by
the arrow shown in FIG. 1. A constant voltage of the polarity
opposite to that of toner or a voltage of a constant current is
applied to each of the primary transfer rollers 11 so that a
transfer electric field is formed in the primary transfer nip
between each of the primary transfer rollers 11 and each of the
photosensitive elements 2. The transfer electric fields that are
formed in the primary transfer nips cause the toner images of
the respective colors on the photosensitive elements 2 to be
sequentially transferred in a superimposed manner on the
intermediate transfer belt 8. Accordingly, the intermediate
transfer belt 8 carries a full-color toner image on its surface.
The toner on the photosensitive elements 2 that has not been
transferred to the intermediate transfer belt is removed by the
cleaning blades 5.

[0059] Onthe other hand, the sheet feeding roller 16 rotates
in the sheet feeding cassette 15 so that a recording medium S
is sent out to the transfer route R. The registration roller 19
sends the recording medium S, which was sent out to the
transfer route R, to the secondary transfer nip between the
secondary transfer roller 12 and the intermediate transfer belt
8 at right timing. The secondary transfer roller 12 is applied
with a transfer voltage of a polarity opposite to that of the
toner of the toner image on the intermediate transfer belt 8,
which forms a transfer electric filed in the secondary transfer
nip. The transfer electric field that is formed in the secondary
transfer nip causes the toner image on the intermediate trans-
ferbelt 8 to be transferred to the recording medium S atatime.
The residual toner on the intermediate transfer belt 8 after the
transfer is removed by the belt cleaning device 13 and the
removed toner is conveyed to the waste toner container 14 and
collected.

[0060] The recording medium S with the transferred toner
image is then conveyed to the fixing device 20 and the fixing
device 20 fixes the toner image on the recording medium S to
the recording medium S. The recording medium S is then
discharged by the discharge rollers 17 to the outside of the
apparatus and is stocked in the discharge tray 18.

[0061] The image forming operation for forming a full
color image on a recording medium has been described.
Alternatively, any one of the four processing units 1Y, 1M, 1C
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and 1Bk may be used to form a single-color image or any two
or three processing units may be used to form a two-color or
three-color image.

[0062] As illustrated in FIG. 2, the developing device 4
includes a development housing 40 that stores toner, a devel-
oping roller 41 serving as a developer carrier that carries
toner, a supply roller 42 serving as a developer supply mem-
ber that supplies toner to the developing roller 41, a develop-
ment blade 43 serving as a control member that controls the
amount of toner carried on the developing roller 41, and two
conveyance screws 44 and 45 serving as a conveyance mem-
ber that conveys toner.

[0063] The inside of the development housing 40 is parti-
tioned with a partition 48 with a communication port 484 into
anupper firstarea E1 shown in FIG. 2 and alower second area
E2 shown in FIG. 2. The communication port 48a is provided
to each of both ends of the partition 48 (the front side and the
back side in the direction orthogonal to the page of FIG. 2). In
other words, the first area E1 and the second area E2 commu-
nicate to each other in spots where the two communication
ports 484 are formed.

[0064] Theconveyance screw 44 is disposed in the first area
E1l. The transfer screw 45 and the supply roller 42 are dis-
posed in the second area E2. The developing roller 41 and the
development blade 43 are provided at the opening of the
second region E2 that is opposed to the photosensitive ele-
ment 2.

[0065] Thetwo conveyance screws 44 and 45 are formed by
providing spiral blades 441 and 451 on the periphery of
rotation shafts 440 and 450. When the conveyance screws 44
and 45 rotate, the toner is conveyed in the directions of the
respective shafts. The directions in which toner is conveyed
by the conveyance screws 44 and 45 are opposite to each
other.

[0066] The developing roller 41 consists of a core metal
made of metal and a conductive rubber provided to the periph-
ery of the core metal. In the embodiment, the outer diameter
of'the core metal is set at ¢6, the periphery of the conductive
rubber is setat ¢12, and the rubber hardness degree is set at 75
Hs. The volume resistivity of the conductive rubber is
adjusted to be approximately 10° to 107Q2. For example, con-
ductive polyurethane rubber, silicone rubber, etc. can be used
as the conductive rubber. The developing roller 41 rotates
counterclockwise as illustrated in FIG. 2 to convey the devel-
oper held on its surface to the position where the developing
roller 41 is opposed to the development blade 43 and the
photosensitive element 2.

[0067] Generally, a sponge roller etc. is used as the supply
roller 42. A sponge roller is appropriate that is obtained by
attaching expanded polyurethane in which carbon is mixed to
make expanded polyurethane semi-conducting to the periph-
ery of the carbon made of metal. In the embodiment, the outer
diameter of the cored bar is set at ¢6 and the outer diameter of
the sponge part is set at $12. The supply roller 42 makes
contact with the developing roller 41. The nip part that is
formed due to the contact between the supply roller 42 and the
developing roller 41 is usually set at approximately 1 to 3 mm.
In the embodiment, the nip is 2 mm. The supply roller 42
rotates in the counter direction with respect to the developing
roller 41 (anticlockwise as shown in FIG. 2) so that the toner
in the development housing 40 can be efficiently supplied to
the top layer of the developing roller 41. Furthermore, in the
embodiment, by setting the ratio of rotation between the
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developing roller 41 and the supply roller 42 at 1, a preferable
toner supply function is secured.

[0068] The development blade 43 consists or, for example,
made of a metal plate, such as SUS, with a thickness of
approximately 0.1 mm. The tip of the development blade 43
makes contact with the surface of the developing roller 41.
Control on the amount of toner on the developing roller 41
with the development blade 43 is a very important parameter
for steady development properties and preferable image qual-
ity. Thus, for general products, the contact pressure of the
development blade 43 with respect to the developing roller 41
is strictly controlled at approximately 20 N/m to 60 N/m and
the nip position is strictly controlled to be apart from the top
of the development blade 43 by approximately 0.5£0.5 mm.
These parameters are determined as appropriate according to
the properties of the used toner, developing roller, and supply
roller. In the embodiment, the development blade 43 consists
of'an SUS member with a thickness 0of 0.1 mm and the contact
pressure is set at 45 N/m, the nip position is set apart from the
tip of the development blade 43 by approximately 0.2 mm,
and the length (free length) from the support end of the
development blade 43 to its free end (tip) is set at 14 mm so
that a thin tonner layer can be formed on the developing roller
41 steadily.

[0069] With reference to FIG. 2, a developing operation
performed by the developing device 4 will be described here.
[0070] Once an instruction for starting an image forming
operation is issued and the developing roller 41 and the sup-
ply roller 42 start rotating, the supply roller 42 supplies toner
to the surface of the developing roller 41 and thus the devel-
oping roller 41 carries the toner. The toner carried on the
developing roller 41 passes the nip part between the develop-
ing roller 41 and the development blade 43 so that the thick-
ness of the toner layer is controlled and the toner is triboelec-
trically charged. When the toner on the developing roller 41 is
conveyed to the position opposed to the photosensitive ele-
ment 2 (development area), the toner is electrostatically trans-
ferred to the electrostatic latent image on the photosensitive
element 2 so that a toner image is formed.

[0071] The toner cartridge 50 serving as a developer con-
tainer includes a contained body 70 that includes a developer
storage unit 51 that stores toner. The container body 70 is
provided with a discharge port 52 for discharging toner in the
developer storage unit 51 to the outside, a conveyance screw
53 serving as a conveyance member that conveys the toner in
the developer storage unit 51 to the discharge port 52, and an
agitator 54 serving as a stirring member that stirs the devel-
oper in the developer storage unit 51. The discharge port 52 is
provided in a lower part of the developer storage unit 51. On
the other hand, a supply port 49 that is connected to the
discharge port 52 of the toner cartridge 50 is formed in each
attachment part 106 of the partition 108 to which the toner
cartridge 50 is attached.

[0072] The conveyance screw 53 is formed by providing a
spiral blade 531 to the periphery of a rotation shaft 530. The
agitator 54 is formed by providing a deformable plane blade
541 to a rotation shaft 540 that is provided in parallel with the
rotation shaft 530 of the conveyance screw 53. The blade 541
of'the agitator 54 is made of a flexible material, made ofa PET
film, etc. A bottom surface 501 of the developer storage unit
51 is formed in an arc along the rotation orbit of the blade 541
as illustrated in FI1G. 2, which can reduce the amount of toner
that has not been conveyed by the blade 541 and that remains
in the developer storage unit 51.
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[0073] Inthe embodiment, the toner cartridge 50 is attach-
able to and detachable from the apparatus main unit 100, but
embodiments are not limited to this configuration. For
example, the toner cartridge 50 may be integral with the
developing device 4, the photosensitive element 2, etc. such
that they can be replaced as a processing unit. Alternatively,
the toner cartridge 50 may be integral with the developing
device 4 such that they can be replaced as a developing unit.
In such a case, the partition 108 is omitted and an attachment
part like the attachment part 106 provided to the partition 108
is provided to the top of the developing device 4, which makes
it possible to directly attach the toner cartridge 50 to the top of
the developing device 4.

[0074]

[0075] The developing device is supplied with toner when
the amount of toner in the development housing 40 is equal to
or less than a given reference value. Whether the amount of
toner is equal to or less than the reference value can be
determined, for example, on the basis of whether light trans-
mits between the tips of two light guide members 46 and 47
that are disposed in the first area E1. When both of the tips are
buried in toner, light does not transmit from one of the con-
ductive members to the other and thus it can be determined
that the amount of toner is more than the reference value.
When light transmits between the light guide members 46 and
47, it can be determined that there is no toner between both of
the tips and accordingly the amount of toner is equal to or less
than the reference value.

[0076] When the amount oftoner is equal to or less than the
reference value, the conveyance screws 53 and the agitator 54
in the toner cartridge 50 start rotating. The rotation of the
conveyance screw 53 conveys the toner to the discharge port
52 and the toner is supplied from the discharge port 52 into the
first area E1 of the development housing 40. The rotation of
the agitator 54 stirs the toner in the toner cartridge 50 and
further conveys the toner to the rotation area where the con-
veyance screw 53 rotates. When the amount of toner in the
development housing 40 is more than the given reference
value, driving of the conveyance screw 53 and the agitator 54
to rotate is stopped and the toner supply ends.

[0077] On the other hand, in the development housing 40,
when toner is supplied, the conveyance screw 44 provided in
the first area E1 and the conveyance screw 45 provided in the
second area E2 rotate so that the toner is conveyed in the
opposite directions between the areas E1 and E2. The toner
that is conveyed by each of the conveyance screws 44 and 45
to the downstream end of each of the areas E1 and E2 is sent
to the other area (from the area E1 to the area E2 or from the
area E2 to the area El) via each of the communication ports
48a that are formed on both ends of the partition 48. The toner
sent into the other area is conveyed by one of the conveyance
screws 44 and 45 and is returned to the original area via the
communication port 48a on the opposite side. Repetition of
this operation causes the toner to circulate between the first
area E1 and the second area E2 and thus the supplied new
toner is mixed with the toner in the development housing 40,
which leads to auniform state of toner (ratio of new toner with
respect to the total toner) and thus prevents occurrence of
error, such as uneven color or scrumming.

[0078] FIGS. 3 and 4 are perspective external views of the
toner cartridge. FIG. 3 is a diagram of the toner cartridge 50
viewed from its one end (the end in the direction denoted by

A toner supply operation will be described here.
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the arrow A) and FIG. 4 is a diagram of'the toner cartridge 50
viewed from the other end (the end in the direction denoted by
the arrow B).

[0079] Asillustrated in FIGS. 3 and 4, the toner cartridge 50
includes the container body 70 consisting of a top case 55 and
a bottom case 56, a container terminal 58 that is attached to a
side surface of one end of the container body 70 (in the A
direction), a gear cover 57 that covers the side surface of the
other end of the container body 70 (in the B direction), and a
shutter 60 that is disposed on the side of the other end of the
container body 70. The container body 70 is manufactured by
connecting the peripheries that are formed in the openings of
the top case 55 and the bottom case 56 and a flange 63 that is
formed by connecting the peripheries is formed along the
periphery of the container body 70. The toner, the conveyance
screw 53, and the agitator 54 are stored in the inner space of
the container body 70. For a method of connecting both of the
cases 55 and 56, welding, such as vibration welding or ultra-
sound welding, or welding using a double-faced tape or an
adhesive is used.

[0080] As illustrated in FIG. 3, the container terminal 58 is
attached to the side surface of one end of the container body
70, which includes the top case 55 and the bottom case 56, in
the longitudinal direction. As illustrated in FIG. 5, the con-
tainer terminal 58 includes a holder 584 and at least one (four
in the embodiment) container contact 585 that is held by the
holder 58a. The container contact 585 is platy and is con-
nected to a memory device (not shown) consisting of an IC
chip, etc. disposed in the holder 58a. The memory device
stores information on the toner cartridge 50, such as the color
and amount of the stored toner. Each contact 585 is caused to
make contact with a main unit contact (1045, see FIG. 16)
provided to the image forming apparatus main unit 100,
which will be described below, so that the contact 585 and the
main unit contact are electrically connected to each other.
Thus, the information on the toner cartridge 50 stored in the
memory device is read or the information stored in the
memory device is updated. As illustrated in FIG. 3, a cap
member 59 that seals a filling port for filling the toner car-
tridge 50 with toner is provided to the side surface of one end
of'the container body 70. After the toner cartridge 50 is filled
with toner from the filling port, the cap member 59 is attached
to prevent the toner from leaking from the filling port.
[0081] The container terminal 58 is provided to one end of
the container body 70 apart from the shutter while the shutter
60 is formed on the side of the other end of the container body
70, which hinders contamination of the container terminal 58
with toner and thus increases the conductivity between the
container terminal 58 and the main unit contact 1045.

[0082] The gear cover 57 is attached to the side surface of
the other end of the container body 70 in the longitudinal
direction. In the gear cover 57, multiple gears are disposed as
a torque transmission unit for transmitting a drive force from
the apparatus main unit to the conveyance screw 53 and the
agitator 54.

[0083] The shutter 60 that opens or closes the discharge
port 52 is provided to the side of the other end of the container
body 70 in the longitudinal direction. The shutter 60 is rotat-
able along the partially cylindrical peripheral surface of the
container body 70. The rotation of the shutter 60 switches
between the state where the discharge port 52 shown in FIG.
2 is opened and the state where the discharge port 52 is closed.
[0084] Asillustrated in FIGS. 3 and 4, a grip 61 is provided
to the side of the other end of the container body 70 with
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respect to the center in the longitudinal direction (B direc-
tion). When the toner cartridge 50 is replaced, a user can
detach the toner cartridge 50 easily by gripping the grip 61.
The inner surface of the grip 61 may be provided with a
circular rib 61a with which the user can recognize the grip 61
easily.

[0085] FIG. 6is a perspective view of the toner cartridge 50
from which the top case 55 and the gear cover 57 are
detached.

[0086] The reference numerals 62, 63, and 64 shown in
FIG. 6 denote the multiple gears stored in the gear cover 57.
The reference numeral 62 denotes a conveyance drive gear
and the reference numeral 63 denotes a stirring drive gear.
These gears 62 and 63 are respectively attached to the rotation
shafts of the conveyance screw 53 and the agitator 54 that
protrude from the side surface of the other end of the bottom
case 56 (in the B direction). The gear denoted by the reference
numeral 64 is a torque transmission gear that meshes with the
conveyance drive gear 62 and the stirring drive gear 63 to
transmit a rotational torque.

[0087] The apparatus main unit 100 is provided with the
main unit drive gear 105 as described below (see FIGS. 17 and
18). When the toner cartridge 50 is attached to the attachment
part 106 of the apparatus main unit 100, the conveyance drive
gear 62 meshes with the main unit drive gear 105. When the
main unit drive gear 105 in this state is rotated, the convey-
ance drive gear 62, the torque transmission gear 64, and the
stirring drive gear 63 rotate in the directions denoted by the
arrows shown in FIG. 6 and accordingly the conveyance
screw 53 and the agitator 54 rotate. The conveyance drive gear
62 of the embodiment consists of a two-speed gear including
a gear part with a larger diameter and a gear part with a
smaller diameter. The gear part with the larger diameter
meshes with the torque transmission gear 64 and the gear part
with a smaller diameter meshes with the main unit drive gear
105.

[0088] FIGS.7 and 8 are side views of the toner cartridge 50
from which the gear cover 57 is detached.

[0089] According to the embodiment, the torque transmis-
sion gear 64 is configured to be movable between an opera-
tion position shown in FIG. 7 where the torque transmission
gear 64 meshes with other gears 62 and 63 and transmits a
torque and a withdrawal position shown in FIG. 8 where the
meshing of the torque transmission gear 64 with other gears
62 and 63 are canceled. Specifically, as illustrated in FIG. 9,
the torque transmission gear 64 is held by the gear holder 71
that is supported rotatably about the rotation shaft 530 of the
conveyance screw 53 (or the conveyance drive gear 62). Rota-
tion ofthe gear holder 71 in the forward and reverse directions
allows switching of the torque transmission gear 64 between
the operation position shown in FIG. 7 and the withdrawal
position shown in FIG. 8.

[0090] Asillustrated in FIG. 9, the shutter 60 (outer shutter)
is integrally provided to the gear holder 71. When the gear
holder 71 about the rotation shaft 530, the shutter 60 accord-
ingly rotates about the rotation shaft 530 of the conveyance
screw 53. In this case, in the states where the torque transmis-
sion gear 64 is in the operation position as illustrated in FIG.
7, the shutter 60 opens the discharge port 52. In the states
where the torque transmission gear 64 is in the withdrawal
position as illustrated in FIG. 8, the shutter 60 closes the
discharge port 52.

[0091] Asillustrated in FIGS. 7 and 8, atension spring 72 is
disposed as an actuator between the gear holder 71 and the top
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case 55. An end of the tension spring 72 is attached to a catch
71a provided to the gear holder 71 and the other end of the
tension spring 72 is attached to a catch 70a provided to the
side surface of the top case 55. The tension (actuation force)
of the tension spring 72 actuates the gear holder 71 in the
direction in which the torque transmission gear 64 is sepa-
rated from the stirring drive gear 63. Accordingly, in the state
where no external force acts on the gear holder 71, the tension
of the tension spring 72 causes the torque transmission gear
64 to move to the withdrawal position as illustrated in FIG. 8.

[0092] Furthermore, as illustrated in FIG. 9, the gear holder
71 is provided with an operation part 715. When the toner
cartridge 50 is attached to the attachment part 106 of the
apparatus main unit 100, the operation part 715 makes contact
with the top end of the shutter control member 102 that is
provided to the apparatus main unit 100. When the toner
cartridge 50 is detached from the apparatus main unit 100, the
operation part 715 separates from the shutter control member
102.

[0093] FIG. 10 is a cross-sectional view of the toner car-
tridge taken along the direction of the shaft of the conveyance
screw in the position of the conveyance screw.

[0094] As illustrated in FIG. 10, the toner cartridge 50 of
the embodiment employs a double-shutter structure where
the toner cartridge 5 includes another shutter 22 in addition to
the above-described shutter 60. In contrast, the shutter 60
(hereinafter, “outer shutter”) opens and closes an outer open-
ing of the discharge port 52 and the other shutter 22 (herein-
after, “inner shutter”) opens and closes an inner opening of
the discharge port 52. The inner shutter 22 may be omitted if
it is not particularly required.

[0095] The inner shutter 22 is formed cylindrical and its
peripheral wall is provided with a developer outlet 23. Rota-
tion of the inner shutter 22 about its axial center allows
switching between an opened state where the developer outlet
23 overlaps the discharge port 52 and a closed state where the
peripheral wall of the inner shutter 22 overlaps the discharge
port 52 (the developer outlet 23 does not overlap the discharge
port 52). The conveyance screw 53 is inserted into the inner
shutter 22.

[0096] Theinner shutter 22 is provided with a return port 24
for returning the toner that has not been discharged from the
discharge port 52 via the developer outlet 23 into the devel-
oper storage unit 51 from the inner shutter 22. The return port
24 is positioned on the downstream side with respect to the
developer outlet 23 in the direction in which the toner is
conveyed.

[0097] A semi-cylindrical peaked part 65 is disposed on the
periphery of the inner shutter 22. The inner shutter 22 is
rotatably held between the peaked part 65 and the inner wall
of the container body 70.

[0098] Even ifthe peaked part 65 is not provided, the inner
shutter 22 can be rotatably held with one end supported by the
container body 70. However, the cylindrical inner surface of
the peaked part 65 serves as a bearing, which enables the inner
shutter 22 to rotate in a steady posture. The peaked part 65 is
further provided with a return port 67 in a position corre-
sponding to the return port 24 of the inner shutter 22.

[0099] A cylindrical seal member 25 for preventing toner
from leaking to the outside is disposed between the periphery
of the inner shutter 22 and the inner periphery of the inner
shutter 22 and between the inner periphery of the inner shutter
22 and the inner wall of the container body 70.
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[0100] FIG.11A is a cross-sectional view of FIG. 10 taken
along the line I-1, indicating the opened state where the devel-
oper outlet 23 of the inner shutter 22 overlaps the discharge
port 52. On the other hand, FIG. 11B indicates the closed state
where the developer outlet 23 does not overlap the discharge
port 52.

[0101] As FIG. 11A illustrates, the return port 24 provided
to the inner shutter 22 is formed to extend in the circumfer-
ential direction of the inner shutter 22 and is open wider than
the return port 24 along the circumferential direction. Form-
ing the return port 24 of the inner shutter 22 as described
above allows the return port 24 of the inner shutter 22 to partly
overlap the return port 67 of the peaked part 65 regardless
whether it is in the opened state illustrated in FIG. 11A or in
the closed state illustrated in FIG. 11B.

[0102] FIG.12A is a cross-sectional view representing that
the inner shutter 22 is turned into the opened state by a drive
unit, and FIG. 12B is a cross-sectional view representing that
the inner shutter 22 is turned into the closed state by the drive
unit. FIG. 13 is an external perspective view of the inner
shutter and the drive unit. FIGS. 12A, 12B, and 13 represents
the state where the gear cover 57 and each gear, such as the
conveyance drive gear 62, etc. are detached from the toner
cartridge 50.

[0103] A protrusion 27 is provided to an end of the inner
shutter 22 exposed from the bottom case 56 and the protrusion
27 protrudes along the axial direction of the inner shutter 22.
A tension spring 26 is attached between the protrusion 27 and
an attachment part (not shown) provided to the side surface of
the bottom case 56.

[0104] A movable member 113 is a long member that
extends horizontally and is supported to be movable horizon-
tally in the apparatus main unit 100. The movable member
113 is configured to be caused to reciprocate horizontally by
a drive mechanism (not shown) provided to the apparatus
main unit 100. For the drive mechanism for the movable
member 113, it is preferable to use a small unit with less
variation in the amount of movement, such as a solenoid or a
cam mechanism. The movable member 113 is provided with
protrusions 114 that can make contact with the protrusion 27
and that are equal in number to toner cartridges 50 along the
longitudinal direction.

[0105] Operations for opening and closing the inner shutter
22 will be described with reference to FIGS. 12A and 12B.
[0106] Asillustrated in FIG. 12A, when the movable mem-
ber 113 moves leftward, the protrusion 114 of the movable
member 113 pushes the protrusion 27 of the inner shutter 22
against the actuation force of the tension spring 26 so that the
inner shutter 22 rotates clockwise. Accordingly, the developer
outlet 23 is disposed facing down, resulting in the opened
state illustrated in FIG. 11A.

[0107] On the other hand, as illustrated in FIG. 12B, when
the movable member 113 moves rightward, the force to push
the protrusion 27 is canceled so that the inner shutter 22
rotates counterclockwise due to the actuation force of the
tension spring 26. Accordingly, the developer outlet 23 is
disposed facing rightward, resulting in the closed state illus-
trated in FIG. 11B.

[0108] FIG. 14 is a side view of the toner cartridge 50
viewed from the side of the gear cover 57.

[0109] As illustrated in FIG. 14, a groove 73 extending
vertically is formed on the outer surface (front surface) of the
gear cover 57 (see FIG. 4). The groove 73 has a function of
guiding the direction in which the container body 70 is
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attached to/detached from the apparatus main unit 100 and a
function of positioning the container body 70 with respect to
the apparatus main unit 100. Specifically, a part of the groove
73 from the bottom end to a narrowed upper portion is a
guiding part 73a with a guiding function and the narrowed
part is a positioning part 735 with a positioning function. The
bottom end of the guiding part 734 is open downward. The
guiding part 73a has a uniform width, excluding the top end,
and the top end gradually narrows toward the container posi-
tioning part 735.

[0110] A protrusion 79 with the cylindrical peripheral sur-
face is provided to the front side of the gear cover 57 as a
different guiding and positioning parts. The protrusion 79
cooperates with guide groove 103 provided to the apparatus
main unit 100 (see FIG. 17) to vertically guide the container
body 70 with respect to the apparatus main unit 100 and
positions the container body 70 with respect to the apparatus
main unit 100. As described above, in the embodiment, posi-
tioning of the container body 70 with respect to the apparatus
main unit 100 is performed in two positions: the positioning
part 736 of the groove 73 and the protrusion 79 illustrated in
FIG. 12.

[0111] A protruding positioning boss (not shown) is pro-
vided to the back surface of the gear cover 57, i.e., the back of
the container positioning part 735 of the groove 73. When the
gear cover 57 is attached to each of the cases 55 and 56, the
boss is inserted into a long hole 77 (see FIG. 7, a rectangular
hole) provided to the side surface of the top case 55 so that the
gear cover 57 is positioned with respect to the top case 55.
[0112] On the back surface of the gear cover 57, a hole 78
(see F1G. 17) is formed coaxially with the protrusion 79. One
end of the rotation shaft 530 protruding from the bottom case
56 for the conveyance screw 53 is inserted into the hole 78.
The hole 78 holds the rotation shaft 530 of the conveyance
screw 53 so that the gear cover 57 is positioned with respect
to the bottom case 56.

[0113] FIG. 14 represents, with dotted lines, area where the
gears 62, 63 and 64 are projected on the outer surface of the
gear cover 57 provided with the groove 73. The area denoted
by J is an area where the torque transmission gear 64 in the
operation position is projected, and the area denoted by U is
an area where the torque transmission gear 64 in the with-
drawal position is projected. As described above, in the
embodiment, a part of the guiding part 73a of the groove 73 is
disposed in the area J where the torque transmission gear 64
in the operation position is projected. Alternatively, the whole
guiding part 73a may be disposed in the area ] where the
torque transmission gear 64 in the operation position is pro-
jected. On the other hand, the narrow positioning part 735 of
the groove 73 is required to be disposed outside the area J
where the torque transmission gear 64 in the operation posi-
tion is projected.

[0114] The base member 107 that is provided to the image
forming apparatus main unit 100 will be described here.
[0115] As illustrated in FIG. 15, the base member 107
includes the approximately rectangular partition 108 (see
FIG. 1), a back wall 109 provided to one side of the partition
108, and a pair of side walls 111 and 112 that are provided to
opposed two sides with the back wall 109 therebetween.
Multiple toner cartridges 50 are disposed between the side
walls 111 and 112 in parallel in a horizontal posture such that
the toner cartridges are opposed to the side walls 111 and 112.
The side wall that is opposed to the side surface of one end of
each of'the toner cartridges 50 (in the A direction: the side to
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which the container terminal 58 is attached) is referred to as a
first side wall 111, and the side wall that is opposed to the side
surface of the other end of each of the toner cartridges 50 (in
the B direction: the side to which the gear cover 57 is
attached) is referred to as a second side wall 112.

[0116] As illustrated in FIG. 1, the toner cartridge 50
inserted between the side walls 111 and 112 is attached to the
attachment part 106 that is provided to the partition 108. The
attachment parts 106 equal in number to that of the toner
cartridges 50 are provided and the toner cartridges 50 are
attached to the attachment parts 106, respectively, in con-
trolled positions that are determined according to the toner
colors.

[0117] As illustrated in FIG. 15, four main unit terminals
104 are fitted to the first side wall 111 such that the main unit
terminals 104 are opposed to the container terminals 58 of the
toner cartridges 50, respectively. FIG. 16 represents the con-
figuration of the main unit terminal 104. As illustrated in FIG.
16, each of the main unit terminals 104 includes a holder 104a
that is buried in the first side wall 111 and at least one main
unit contact 1045 that is held by the holder 104a. One end
(e.g., the top end) of the main unit contact 10454 is fixed to the
holder 104a and the other end (e.g. bottom end) is free. The
center part of the main unit contact 1045 is formed to be
arcuate with its protruding part on the inner side of the appa-
ratus main unit 100. Compared to the end face of the holder
104a, the peak of the center part further protrudes toward the
inner side of the apparatus main unit 100.

[0118] FIG. 17 is a cross-sectional view of the toner car-
tridge 50 attached to the attachment part 106, viewed from
underneath. As illustrated in FIG. 17, the inner surface of the
second side wall 112 is provided with protrusions 101 that
protrude horizontally for the respective attachment parts 106.
The protrusion 101 is inserted into the groove 73 (see F1G. 14)
when the toner cartridge 50 is attached to the apparatus main
unit 100.

[0119] Furthermore, the guide grooves 103 are vertically
provided to the inner surface of the second side wall 112 for
the respective attachment parts 106. The top of each of the
guide grooves 103 is open upward and, when the toner car-
tridge 50 is attached, the protrusion 79 (see F1G. 14) provided
to the toner cartridge 50 is inserted from the opening. A
receiver that receives the protrusion 79 is formed at the bot-
tom of the guide groove 103.

[0120] The main unit drive gear 105 is provided in the
vicinity of the bottom end of each of the guide grooves 103.
The drive source (not shown) provided to the apparatus main
unit 100 drives the main unit drive gear 105 to rotate. The
main unit drive gear 105 in a state where the toner cartridge 50
is attached to the apparatus main unit 100 meshes with the
conveyance drive gear 62 (see FI1G. 7).

[0121] As illustrated in FIG. 17, the first side wall 111 is
provided with an actuator 107 consisting of, for example, a
leaf'spring that actuates the toner cartridge 50 to the other side
(the B direction) for each of the attachment parts 106. The
actuator 107 pushes the toner cartridge 50 against the second
side wall 112 and the tip of the protrusion 79 provided to the
other end (in the B direction) makes contact with the bottom
of'the guide groove 103. This inhibits the toner cartridge 50 to
move in its longitudinal direction (up-down direction in FI1G.
17), which prevents the protrusion 79 from falling off the
guide groove 103 and prevents the protrusion 101 from falling
off the container positioning part 734.
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[0122] With reference to FIGS. 18A to 18C, attachment of
the toner cartridge 50 to the apparatus main unit 100 and
detachment of the toner cartridge 50 from the apparatus main
unit 100 according to the embodiment will be described here.

[0123] When attaching the toner cartridge 50 to the appa-
ratus main unit 100, a user puts the top cover 109 (see FIG. 1)
of the apparatus main unit 100 into the opened state repre-
sented by the two-dot chain lines. Subsequently, the user
performs an operation for attachment of the toner cartridge
50. The attachment operation is performed in a way that, as
illustrated in FIG. 18 A, the user grips the grip 61 and moves
down the toner cartridge 50 via the top opening of the appa-
ratus main unit 100.

[0124] In accordance with the attachment operation, as
illustrated in FIG. 18B, the protrusion 79 provided to the toner
cartridge 50 is inserted into the top end of the guide groove
103 of the second side wall 112. Because the guide groove
103 guides the direction in which the toner cartridge 50 is
inserted during the attachment operation, the toner cartridge
50 can be guided to the attachment part 106 smoothly.

[0125] As illustrated in FIG. 18C, once the state where the
toner cartridge 50 is attached to the attachment part 106, the
protrusion 79 of the toner cartridge 50 makes contact with the
bottom end (receiver) of the guide groove 103 so that the toner
cartridge 50 is positioned.

[0126] In accordance with the operation for attachment of
the toner cartridge 50, the protrusion 101 provided to the
second side wall 112 is inserted into the groove 73. As illus-
trated in FIG. 18C, when the toner cartridge 50 is attached to
the attachment part 106, a protrusion 101 is positioned in the
narrowed container positioning part 735.

[0127] During the attachment operation, the shutter control
member 102 provided to the apparatus main unit 100 further
makes contact with the operation part 715 of the gear holder
71. This causes the gear holder 71 to turn in the direction
denoted by the arrow shown in FIG. 18C against the tension
(actuation force) of the tension spring 72 and be disposed in
the operation position where the torque transmission gear 64
meshes with the stirring drive gear 63. Furthermore, the turn
of the gear holder 71 causes the outer shutter 60, which is
provided integrally with the gear holder 71, to turn and enter
the state where the periphery of the discharge port 52 is open.
The inner shutter 22 is kept closed even in this state (when the
toner cartridge 50 is mounted on the main unit). There is a
moment when the discharge port 52 of the toner cartridge 50
is disconnected to the supply port 49 of the main unit during
a series of operations for opening the outer shutter 60. In this
moment, the toner leaks downward but does not leak out
because the inner shutter 22 is kept closed.

[0128] When the torque transmission gear 64 moves close
to the groove 73 to move to the operation position, the pro-
trusion 101 has already passed the area overlapping the opera-
tion position on the groove 73, which prevents the torque
transmission gear 64 and the protrusion 101 from interfering
with each other.

[0129] When the torque transmission gear 64 moves to the
operation position and meshes with the stirring drive gear 63,
the conveyance screw 53 and the agitator 54 in the toner
cartridge 50 are interconnected and operate cooperatively.
Simultaneously, the outer shutter 60 integrally provided to the
gear holder 71 turns from the position represented in FIG.
18B to the position represented in FIG. 18C and enters the
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state where the discharge port 52 is open. The open discharge
port 52 is then interconnected to the supply port 49 of the
apparatus main unit 100.

[0130] The inner shutter 22 then enters the opened state.
Specifically, closure of the top cover 109 triggers the movable
member drive unit, such as a solenoid or a cam, to operate the
movable member 113. In other words, as illustrated in FIGS.
12A and 12B, for example, when the printer is turned on, the
movable member 113 moves to the left in FIG. 12A so that the
inner shutter 22 enters the opened state. Accordingly, the
outer and inner shutters 22 and 60 are opened such that toner
can be discharged from the discharge port 52.

[0131] In the state where the toner cartridge 50 is attached
to the attachment part 106, the conveyance drive gear 62
meshes with the main unit drive gear 105. In this state, when
the main unit drive gear 105 is driven to rotate by the drive
source (not shown), the drive force is transmitted to the con-
veyance screw 53 and the agitator 54 via the conveyance drive
gear 62, the torque transmission gear 64, and the stirring drive
gear 63 so that the conveyance screw 53 and the agitator 54
are driven to rotate. Accordingly, toner is supplied to the
developing device from the discharge port 52 via the supply
port 49.

[0132] To detach the toner cartridge 50 from the apparatus
main unit, first, the top cover 109 is opened (see FIG. 1). In
accordance with this operation, the above-described movable
member drive unit operates and, as illustrated in FIG. 12B, the
movable member 113 moves to the right in FIG. 12B so that
the inner shutter 22 enters the closed state. The user then
performs an operation for detaching the toner cartridge 50.
The detachment operation is performed in a way that the user
grips the grip 61 and moves up the toner cartridge 50 posi-
tioned at the attachment part 106 to take out the toner car-
tridge 50 from the top opening of the apparatus main unit 100.
[0133] As illustrated in FIG. 18B, when the toner cartridge
50 is pulled up, the contact of the shutter control member 102
of'the apparatus main unit 100 with the operation part 716 of
the gearholder 71 is canceled and the gear holder 71 is rotated
with a tension force (actuation force) of the tension spring 72
to be returned to the original position. In accordance with the
rotation of the gear holder 71, the torque transmission gear 64
is disposed in the withdrawal position apart from the stirring
drive gear 63. The protrusion 101 passes the area overlapping
the operation position on the groove 73, but the torque trans-
mission gear 64 will have already withdrawn from the groove
73 when the protrusion 101 reaches the area and thus the
protrusion 101 and the torque transmission gear 64 do not
interfere with each other.

[0134] As illustrated in FIG. 18B, when the gear holder 71
rotates to the original position, the outer shutter 60 rotates
accordingly so that the discharge port 52 is closed. Accord-
ingly, the inner shutter 22 that tends to be soiled due to its
connection with the supply port 49 is further covered with the
outer shutter 60. This reduces the risk that the user’s hand is
stained when touching the shutter. Because both of the inner
and outer shutters 22 and 60 are kept closed, prevention of
toner from scattering from the discharge port 52 improves
greatly.

[0135] With this configuration, in the state where the toner
cartridge 50 has been detached, the interconnection between
the conveyance screw 53 and the agitator 54 in the toner
cartridge 50 is canceled. Thus, even if the user touches the
gear 62 or the gear 64 by accident so that one of the convey-
ance screw 53 and the agitator 54 is driven, the drive force is

Dec. 4, 2014

not transmitted to the other. This reduces the load to the
developer applied when both the conveyance screw 53 and the
agitator 54 are driven, which reduces degradation of the
developer and prevents the conveyance screw 53 and the
agitator 54 from being broken.

[0136] Because the return port 24 is provided, even if the
user drives the conveyance screw 53, the developer can be
returned to the developer storage unit 51 from the return port
24. This reduces the load applied to the developer.

[0137] With the above-described configuration, because
the inner shutter 22 enters the opened state when attachment
of'the toner cartridge 50 completes, the toner can be prevented
from scattering from the toner cartridge 50. In other words,
while the outer shutter 60 opens first in accordance with the
attachment operation when the toner cartridge 50 is attached,
the inner shutter 22 still closes, which prevents the toner
inside from scattering before the discharge port 52 is con-
nected to the supply port 49. The outer shutter 60 is opened
before the attachment of the toner cartridge 50 completes for
the purpose of preventing the interference with the supply
port 49.

[0138] To detach the toner cartridge 50, first, the inner
shutter 22 is closed in the attached state. Because the outer
shutter 60 closes in accordance with the detachment opera-
tion, even if the toner is attached to the inner side of the
discharge port 52, the toner is not scattered. According to the
embodiment, the two-shutter structure with the inner shutter
22 and the outer shutter 60 assuredly prevents toner from
scattering from the discharge port 52 when the toner cartridge
50 is detached.

[0139] Furthermore, according to the embodiment,
because the outer shutter 60 automatically closes the dis-
charge port 52 in accordance with the detachment operation
when the toner cartridge 50 is detached, the toner can be
prevented from leaking or scattering from the discharge port
52 when the outer shutter 60 is left opened.

[0140] A characteristic configuration of the embodiment
will be described below.

[0141] FIG. 19 is a top perspective view of one end of the
container body 70 on one side (in the A direction) from which
the container terminal 58 has been detached. FIG. 20 is a
cross-sectional view of FIG. 19, taken along the Y-Z plane
including the line D-D. As illustrated in FIGS. 19 and 20, the
upper corner of the top cover 55 that constitutes the container
body 70 on one side has a double-wall structure including an
inner wall 200 and an outer wall 201 integrally.

[0142] Asillustrated in FIG. 19, a first through hole 202 and
asecond through hole 203 are formed apart from each otherin
the short-length direction of the container body 70 (in the
X-direction in FIG. 19). The outer end surface of the outer
wall 201 is provided with a protruding positioning pin 204 for
positioning the container terminal 58. On the other hand, on
the inner wall 200, a protrusion 205 is integrally formed that
is opposed to the first through hole 202 of the outer wall 201
and that protrudes to one end of the container body 70 in the
longitudinal direction (in the A direction). The top of the
space between the inner wall 200 and the outer wall 201 is
open and, from among the space, the area around the protru-
sion 205 is partitioned with respect to other areas by two ribs
206 and 207 that are disposed separately in the short-length
direction ofthe container body 70. An engagement protrusion
209 is formed on the top surface of the outer wall 201.
[0143] Asillustrated in FIG. 20, the inner space of the inner
wall 200 constitutes the developer storage unit 51 that stores
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toner. The protrusion 205 provided to the inner wall 200 is
formed to be hollow with a blind hole 208. The blind hole 208
extends in the longitudinal direction of the container body 70,
and one end of the blind hole 208 is open to the developer
storage unit 51 and the other end is in a position at least over
the outer end surface of the inner wall 200. The blind hole 208
serves as a flow preparation part for forming an airflow hole
211 when the container terminal 58 is detached from the
container body 70, which will be described below.

[0144] Each unit (the inner wall 200, the outer wall 201, the
first through hole 202, the second through hole 203, the posi-
tioning pin 204, the protrusion 205, the ribs 206 and 207, the
blind hole 208, etc.) of the double wall part of the top case 55
is formed integrally with the top case 55 by resin injection
molding etc.

[0145] FIG. 21 is a plane view illustrating the state where
the container terminal 58 (indicated by gray) is attached to the
end of the container body 70 on one side in the longitudinal
direction.

[0146] As illustrated in FIGS. 5 and 21, both ends of the
holder 58a of the container terminal 58 in the short-length
direction of the container body 70 in the X direction in FIG.
19 are provided with a first arm 301 and a second arm 302 that
protrude to the side of the other end of the container body 70
in the longitudinal direction. The first arm 301 has a wide
claw 301a on its tip. On the top surface of the holder 584, a
lock part 303 that is U-shaped in a plane view is formed. The
back surface of the holder 58a is provided with an engage-
ment part 304 that protrudes to the side of the other end in the
longitudinal direction of the container body 70. A hole (not
shown) that fits the protrusion 205 is formed in the engage-
ment part 304. The first arm 301, the second arm 302, and the
lock part 303 are formed integrally with the holder 58a by
resin injection molding etc.

[0147] The container terminal 58 is attached to the con-
tainer body 70 by pushing the container terminal 58 against
the side of the other end of the container body 70 in its
longitudinal direction. In accordance with the insertion, the
positioning pin 204 is inserted into the positioning hole (not
shown) that is provided to the back surface of the holder 584
and the protrusion 205 provided to the inner wall 200 is
inserted into the hole that is formed in the engagement part
304 of the holder 58a. The claw 301q that is provided to the
first arm 301 of the holder 584 interferes with the outer wall
201 and the first arm 301 passes the second through hole 203
while elastically deforming (see FIG. 19). Furthermore, the
lock part 303 passes over the engagement protrusion 209 of
the outer wall 201 while elastically deforming and the second
arm 302 of the holder 58a engages with the side wall 210 of
the double wall part of the container body 70.

[0148] Once the container terminal 58 is pushed into a
specified position, the first arm 301 elastically returns and the
claw 301a engages with the periphery of the second through
hole 203 and the engagement protrusion 209 elastically
returns and engages with the lock part 303. Accordingly, the
container terminal 58 is prevented from slipping off due to the
pulling force to the side of one end of the container body 70 in
the longitudinal direction and the container terminal 58 is
fixed to the container body 70.

[0149] When a new toner cartridge 50 is manufactured,
normally, the container body 70 is filled with toner before the
container terminal 58 is attached to the container body 70.
This is to prevent the container terminal 58 from being stained
due to scattering of toner. After the filling with toner, the cap
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member 59 (see FIG. 3) is attached to the filling port to seal
the filling port and then the container terminal 58 is attached
to the container body 70 according to the above-described
procedure so that a new toner cartridge 50 is completed.
[0150] To reuse the toner cartridge 50, first, the container
terminal 58 is detached. For the detachment, because the claw
301a and the lock part 303 are engaged with the outer wall
201, the container terminal 58 cannot be pulled off to the side
of'one end of the container body 70 in the longitudinal direc-
tion. For this reason, as indicated by the dotted line in FIG. 22,
the container terminal 58 is turned (rotated) to cancel the
engagement of the claw 301¢ and the lock part 303 with the
outer wall 201 and then the container terminal 58 is detached.
FIG. 22 illustrates the case where the container terminal 58 is
detached while being rotated about the rotation axis in the
Z-axis direction in FIG. 19.

[0151] Detachment of the container terminal 58 while turn-
ing it causes a stress concentration on the base of the protru-
sion 205 being engaged with the engagement part 304 of the
holder 58a. Thus, the base of the protrusion 205 ruptures and
the protrusion 205 is separated from the container body 70.
Accordingly, both ends of the blind hole 208 are open and the
airflow hole 211 that allows communications between the
inside and outside of the container body 70.

[0152] The cap member 59 is detached to open the filling
port and a nozzle is inserted into the filling port to introduce
the air. Because the air flows into from the airflow hole 211,
the residual toner in the developer storage unit 51 can be
sucked assuredly. Here, the shutter 60 is opened to let the
discharge port 52 open, which increases the number of spots
where the air flows into the developer storage unit 51. This
leads to, as illustrated in FIG. 23, various and active air flows
(denoted by the dotted lines) in the developer storage unit 51,
which further increases the sucking efficiency (the shutter 60
is not shown in FIG. 23).

[0153] After cleaning of the inside of the container body 70
completes, the shutter 60 is closed to close the discharge port
52 and the container body 70 is refilled with toner. The airflow
hole 211 is closed with an appropriate closing member, the
filling port is sealed with the cap member 59, and the con-
tainer terminal 58 is attached to the container body 70 so that
are-use product of the toner cartridge 50 is completed. For the
closure member, a member manufactured to be fitted to the
airflow hole 211, an adhesive, a tape, etc. may be used. The
word “reuse” here means that the same container body 70 is
filled with toner again. Reuse of the toner cartridge 50 refers
to, in addition to use of the toner cartridge 50 that is collected
from the user after toner is consumed, a case where, when a
defective toner cartridge 50 is detected during finished prod-
uct inspection, the toner in the container body 70 is disposed
and the same container body 70 is filled with toner.

[0154] According to the embodiment, as described above,
the container body 70 is provided with the protrusion 205 that
is engaged with the container terminal 58 in a normal state
and changes its form (separates from the container body in the
embodiment) due to an external force that is applied when the
container terminal 58 is detached from the container body 70.
The container body 70 is further provided with the blind hole
208 that completely separates the inside and outside of the
container body 70 before the separation of the protrusion 205
and that, after the separation, allows air flow between the
inside and outside of the container body 70. When the pro-
trusion 205 is ruptured and separated from the container body
70, the blind hole 208 forms the airflow hole 211 that allow air
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flow between the inside and outside of the container body 70.
This allows active air flow in the container body 70 such that
the residual toner in the container body 70 can be efficiently
collected. By determining whether there is the protrusion
205, it is possible to check by sight whether the toner car-
tridge 50 is a new one or a reused one. If it is determined that
the toner cartridge 50 is a reused one, it can be determined that
reusing the toner cartridge 50 is prohibited and the toner
cartridge 50 is disposed. Accordingly, the embodiment pro-
vides both cleaning efficiency and easy check on a history
when the toner cartridge 50 is reused.

[0155] As illustrated in FIG. 19, the ribs 206 and 207 and
the outer wall 201 are disposed around the protrusion 205 so
that the ribs 206 and 207 serve as an inhibition wall that
inhibits the user’s hand or finger from touching the protru-
sion. Accordingly, it can be prevented that the user’s hand or
finger touches the protrusion 205 unintentionally and thus the
protrusion 205 is broken.

[0156] The resin-formed part that is formed integrally with
the inner wall 200 is illustrated as an example of the protru-
sion 205 that is formed in the inner wall 200 of the container
body 70. Alternatively, the protrusion 205 may be formed by
attaching another member to the inner wall 200. In this case,
it is desirable that the protrusion 205 be assuredly detached
from the inner wall by an external force that is applied to
detach the container terminal 58. For example, if any one of
the protrusion 205 and the inner wall 200 is made of metal, it
is considered to fix the protrusion 205 and the inner wall 200
by thermal caulking. In this case, because the joint made by
thermal caulking is a vulnerable part, the protrusion 205 is
separated from the inner wall 200 in accordance with detach-
ment of the container terminal 58 and, with the hole that is
formed after the separation, the airflow hole 211 can be
formed.

[0157] According to the embodiment, the male part (the
protrusion 205) is provided to the inner wall 200 and the
female part (the engagement part 304) is provided to the
container terminal 58 and the protrusion 205 and the engage-
ment part 304 are engaged with each other. Alternatively, in
contrast to this, a male part may be provided to the container
terminal 58 and a female part may be provided to the inner
wall 200 (a second embodiment). The protrusion 205 serves
as an identifier, the change of the form of which can be
identified from the outside. For the change of the form of the
identifier, a configuration in which the identifier is deformed
may be employed instead of the above-described configura-
tion in which the identifier is separated. For example, any one
of the male and female parts is made stiff and the other is
made vulnerable such that the vulnerable part is deformed
with an external force applied to detach the container terminal
58. It is possible also in this case to check whether the toner
cartridge 50 is a new or reused one, which leads to the same
effect.

[0158] FIGS. 24 to 27 illustrates the configuration of the
image forming apparatus according to another embodiment
of'the present invention. With reference to FIGS. 24 to 27, the
difference from the above-described embodiment will be
described below.

[0159] As illustrated in FIG. 24, the image forming appa-
ratus includes the top cover 109 serving as a first cover pro-
vided to the top of the apparatus main unit 100, a container
attachment part 120 to/from which the toner cartridge 50 can
be attached/detached when the top cover 109 is opened, an
inner cover 116 serving as a second cover that is provided to

Dec. 4, 2014

be openable/closable to the image forming apparatus main
unit on the inner side with respect to the container attachment
part 120, and a unit attachment part 130 to/from which the
processing units 1Y, 1M, 1C, and 1Bk can be attached/de-
tached when the inner cover 116 is opened. FIG. 25 illustrates
a state where the top cover 109 is opened and FIG. 26 illus-
trates a state where the inner cover 116 is opened.

[0160] Specifically, the inner cover 116 is attached to the
apparatus main unit 100 such that the inner cover 116 can turn
about a fulcrum 117 to be opened upward/closed downward.
The toner cartridge 50 that stores toner of each color can be
attached to the top of the inner cover 116. Although it is not
illustrated, as in the case of the above-describe embodiment,
multiple attachment parts 106 (see FIG. 15) are formed for
attaching the toner cartridges 50, respectively. As illustrated
in FIG. 25, the toner cartridge 50 can be attached/detached
with the top cover opened.

[0161] The processing units 1Y, 1M, 1C and 1Bk are
housed in the inner side with respect to (under) the inner cover
116. Thus, to attach/detach the processing units 1Y, 1M, 1C
and 1Bk, both the top cover 109 and the inner cover 116 are
kept open as illustrated in FIG. 26. The exposure devices
(LED units) 6 that expose the photosensitive elements 2,
respectively, are swingably attached to the bottom surface of
the inner cover 116. In accordance with the opening/closing
operation of the inner cover 116, each of the exposure devices
6 moves between the position where the exposure device 6 is
close to the photosensitive element 2 and the position to
which the exposure device 6 withdraws from the position
close to the photosensitive element 2 while a guide unit (not
shown) lets the exposure devices 6 to avoid interfering with
the processing units 1Y, 1M, 1C, and 1Bk.

[0162] The above-described configuration allows, when
the inner cover 116 opens, withdrawal from the area above the
processing units with the toner cartridges being attached,
which allows attachment of the processing units without
detaching the toner cartridges. This improves operability dur-
ing the operation of replacing the processing units and
reduces the risk that toner is scattered from the toner car-
tridges into the apparatus.

[0163] In contrast, because it is not possible to check the
processing units by sight when the inner cover 116 is kept
closed, there is a risk that, when processing units of multiple
colors are replaced once, the top cover 109 and the inner cover
116 are closed with the processing units left detached partly.
In case a processing unit is left detached and the discharge
port 52 corresponding to the processing unit left detached is
opened, toner is scattered into the apparatus.

[0164] Inorder to prevent such toner scattering, each of the
processing units 1Y, 1M, 1C, and 1Bk is provided with the
shutter control members 102 for opening the outer shutter 60
as illustrated in FIG. 27. In accordance with this, an insertion
hole 118 into and through which the shutter control member
102 is inserted and penetrates is provided is formed in the
inner cover 116. Accordingly, when the processing units 1Y,
1M, 1C, and 1Bk are attached and the inner cover 116 is
closed, the shutter control members 102 are inserted into and
penetrates through the insertion holes 118 of the inner cover
116 so that the shutter control members 102 protrudes to the
inside of the container attachment part 120.

[0165] With the above-described configuration, in a part
where a processing unit is not attached, the shutter control
member 102 for opening the outer shutter 60 does not exist
and thus the outer shutter 60 does not open. Accordingly, even
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if the inner cover 116 is closed while a processing unit is left
detached, the outer shutter 60 does not open in the place
where the processing unit is not attached, which prevents the
toner from scattering.

[0166] Another embodiment has been described with ref-
erence to FIGS. 24 to 27 and the same components as those of
the above-described embodiment leads to the same functions
and effects.

[0167] The present invention is not limited to the above-
described embodiments. Needless to say, various modifica-
tions may be made to the number, shape, arrangement of
components, etc. within the scope of the present invention.
[0168] In the embodiments, the toner is used as the devel-
oper. However, the developer is not limited thereto and a
premixed toner in which carrier is mixed into toner may be
used.

[0169] To reuse the developer container, the container ter-
minal is detached from the container terminal. According to
the embodiment, the identifier changes its form due to an
external force applied for the detachment, the flow prepara-
tion part enters a communicable state and allows the air to
flow between the inside and the outside of the container body.
This allows, when the residual developer is sucked from the
filling port, the air to flow into the container body and leads to
active air flow in the container body, which makes it possible
to efficiently collect the residual developer. Furthermore, it
can be checked whether the developer container is a new or
reused one depending on whether the identifier changes the
form. This leads to both cleaning efficiency and easy check on
a history when the developer container is reused.

[0170] Although the invention has been described with
respect to specific embodiments for a complete and clear
disclosure, the appended claims are not to be thus limited but
are to be construed as embodying all modifications and alter-
native constructions that may occur to one skilled in the art
that fairly fall within the basic teaching herein set forth.

What is claimed is:

1. A developer container comprising:

a container body that stores a developer and includes a

filling port for the developer; and
a container terminal that is attachable to and detachable
from the container body and is electrically connectable
to a terminal of an image forming apparatus, wherein

the developer container is attachable to and detachable
from the image forming apparatus and, when attached to
the image forming apparatus, is electrically connected to
the terminal of the image forming apparatus,

the container body is provided with an identifier that

engages with the container terminal and is caused to
change own form that can be identified from an outside,
by an external force that is applied to detach the con-
tainer terminal from the container body, and

the container body is provided with a flow preparation part

that separates an inside and outside of the container body
before changing the form of the identifier and allows the
air to flow between the inside and outside of the con-
tainer body after changing the form of the identifier.

2. The developer container according to claim 1, wherein
the identifier is formed of a protrusion that protrudes from the
container body and is to be broken by the external force.

3. The developer container according to claim 2, wherein
the flow preparation part is a hole that is formed in the pro-
trusion and has one end that opens to the inside of the con-
tainer body and the other end that reaches a spot where the
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hole opens to the outside of the container body when breaking
the protrusion by the external force.

4. The developer container according to claim 2, wherein
an inhibition wall that inhibits a hand or a finger from touch-
ing the protrusion is disposed around the protrusion.

5. The developer container according to claim 1, wherein
the identifier is constructed by fixing a different member to
the container body by thermal caulking.

6. The developer container according to claim 1, further
comprising:

a discharge port that discharges the developer stored in the

container body; and

a shutter that opens the discharge port in accordance with
an attachment operation and closes the discharge port in
accordance with a detachment operation.

7. A developing device comprising:

a development housing that stores a developer;

a developer carrier that carries the developer in the devel-
oper housing and supplies the developer to a latent
image on a latent image carrier; and

the developer container that supplies the developer to the
developer housing according to claim 1.

8. A processing unit comprising:

alatent image carrier that carries a latent image on a surface
of the latent image carrier; and

the developing device according to claim 7.

9. An image forming apparatus comprising the developer
container according to claim 1.

10. The developer container according to claim 1, wherein
the container body stores toner as the developer.

11. A developer container comprising:

a container body that stores a developer and includes a

filling port for the developer; and

a container terminal that is attachable to and detachable
from the container body and is electrically connectable
to a terminal of an image forming apparatus, wherein

the developer container is attachable to and detachable
from the image forming apparatus and, when attached to
the image forming apparatus, is electrically connected to
the terminal of the image forming apparatus,

the container body includes an airflow hole that allows the
air to flow between an inside and an outside of the
container body, and

the airflow hole is formed by separating an identifier that
engages with the container terminal, from the container
body with an external force that is applied to detach the
container terminal from the container body.

12. The developer container according to claim 11,
wherein the identifier is formed of a protrusion that protrudes
from the container body and is to be broken by the external
force.

13. The developer container according to claim 12,
wherein the flow preparation part is formed of a hole that is
formed in the protrusion and has one end that opens to the
inside of the container body and the other end that reaches a
spot where the hole opens to the outside of the container body
when breaking the protrusion by the external force.

14. The developer container according to claim 12,
wherein an inhibition wall that inhibits a hand or a finger from
touching the protrusion is disposed around the protrusion.

15. The developer container according to claim 11,
wherein the identifier is constructed by fixing a different
member to the container body by thermal caulking.
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16. The developer container according to claim 11, further

comprising:

a discharge port that discharges the developer stored in the
container body; and

a shutter that opens the discharge port in accordance with
an attachment operation and closes the discharge port in
accordance with a detachment operation.

17. A developing device comprising:

a development housing that stores a developer;

a developer carrier that carries the developer in the devel-
oper housing and supplies the developer to a latent
image on a latent image carrier; and

the developer container that supplies the developer to the
developer housing according to claim 11.

18. A processing unit comprising:

alatentimage carrier that carries a latent image on a surface
of the latent image carrier; and

the developing device according to claim 17.

19. An image forming apparatus comprising the developer

container according to claim 11.

20. The developer container according to claim 11,

wherein the container body stores toner as the developer.
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21. A method of manufacturing a developer container
including: a container body that stores a developer and
includes a filling port for the developer; and a container ter-
minal that is attachable to and detachable from the container
body and is electrically connectable to a terminal of an image
forming apparatus, the developer container being attachable
to and detachable from the image forming apparatus and,
when attached to the image forming apparatus, being electri-
cally connected to the terminal of the image forming appara-
tus, the method comprising:

changing a form of an identifier that is provided to the

container body and engages with the container terminal
with an external force that is applied to detach the con-
tainer terminal from the container body;
providing the apparatus with an airflow hole that allows the
air to flow between an inside and outside of the container
body according to change of the form of the identifier;

sucking the residual developer in the container body from
the filling port of the container body after the providing;
and

filling the container body with the developer via the filling

port after the sucking.
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