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(54) Title: DEVELOPER SUPPLY CONTAINER AND IMAGE FORMING APPARATUS

(@)

(57) Abstract: A developer supply container detachably mount-
able to a main assembly of an image forming apparatus includes a
developer containing portion for containing a developer; a devel-
oper discharge opening disposed at the developer containing por-
tion; a container-side engaging portion for fixing the developer
containing portion by being engaged with a main assembly-side
engaging portion provided in the main assembly in the mounted
state of the container; an operation member capable of performing
a moving operation in the mounted state of the container; and a
transmitting portion, provided in the operation member, for trans-
mitting a driving force for opening and closing the developer dis-
charge opening-to a relay portion provided in the main assem-
bly. In the mounted state of the container, the operation mem-
ber is capable of opening and closing a main assembly shutter
member, provided in the main assembly, for opening and closing
the developer discharge opening through the relay portion. The
container-side engaging portion is movable by movement of the
operation member so that it retains engagement thereof with the
main assembly-side engaging portion when the operation mem-
ber is moved in a opening direction for opening the main assem-
bly shutter member and so that it releases the engagement when
the operation member is moved in a closing direction for closing
the main assembly shutter member. A position of the operation
member when the container-side engaging portion is located in
a position to release the engagement is away, in the closing di-
rection, from a position thereof when the container-side engaging
portion is located in a position to be engaged with the main as-
sembly-side engaging portion during mounting of the container.
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DESCRIPTION

DEVELOPER SUPPLY CONTAINER AND

IMAGE FORMING APPARATUS

[TECHNICAL FIELD]

The present invention relates to a developer
supply container for supplying a powdery developer to
an electrophotographic image forming apparatus for
forming an image with the developer, and the image

forming apparatus using the developer supply container,

[BACKGROUND ART]

The electrophotographic image forming
apparatus is an image forming apparatus for forming an
image on a recording medium in accordance with an
electrophotographic image forming method. Examples of
the electrophotographic image forming apparatus may
include an electrophotographic copying machine,
electrophotographic printers (such as a laser beam
printer and an LED printer), a facsimile apparatus, a
word processor, etc.

In the image forming apparatus such as the
electrophotographic copying machine, the laser beam
printer, etc., a latent image is formed by selectively
exposing an electricaily uniformly charged surface of

a photosensitive drum to light and is developed with a
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developer to form a developer image. Then, the
developer image is transferred onto a recording medium
to effect image recording. In such an image forming
apparatus, the déveloper is required to be supplied
every time the developer is used up. Here, a developer
supply container for supplying the developer to the
image forming apparatus is roughly classified into a
so-called simultaneous supply-type developer supply
container which supply the whole amount of developer
contained in the developer supply container to a
developer receiving container of a main assembly of
the image forming apparatus at the same time and a
stationary-type developer supply container which is
mounted into the image forming apparatus main assembly,
left standing as it is, and gradually supplies the
developer to a developing apparatus until the
developer is used up.

Pafticularly, in recent years, from the
viewpoints of contamination during supply of the
developer and operability, many proposals for the
latter stationary-type developer supply container have
beén made. In the case where a developer in an image
formihg apparatus is consumed, a developer supply
containe; (hereinafter also referred to as a "toner
cartridge") is replaced by demounting it from the
image forming apparatus and mounting a new one into

the image forming apparatus, so that (fresh) toner is
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supplied to the image forming apparatus.

The toner as the developer is very fine powder,
SO thaf there has arisen such a problem that the toner
scatters from a minute spacing between constitutional
parts due to operational vibrations or the like during
a toner supply éperation, thus contaminating a user or
surrounding parts with the toner. For this reason,
such a method that a developer supply container is
mounted inside a main assembly of image forming
apparatus and toner is discharged litfle by little
from a small opening has been proposed and put into
practical use. In such a method, it is difficult to
discharge the toner naturally by the action of graviﬁy
or the like, so that the image forming apparatus is
generally provided with any toner stirring conveyance
means. |

Further, below thé toner cartridge (developer
supply container), the image forming apparatus is
provided wifh a buffer portion, as a toner containing
portion, for temporarily storing the toner. Inside the
buffer portion, a metering screw for stirring the
toner and feeding a predetermined amount of toner
corresponding to a degree of rotation and a conveyance
screw, disposed downstream from the metering screw,
for conveying the toner by being rotated always during
recording (image formation) are disposed so as to

supply a necessary amount of toner to a process
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cartridge.

In the case where all the amounts of toner in
the toﬁer cartridge are discharged into the buffer
portion to empty the toner éartridge in the above
described image forming apparatus, the image forming
apparatus detects the empty of the toner cartridge and
provides notification, to a user, that the developer _
supply container should be replaced with new one. 1In
accordance with this notification, the user removes
the (0ld) empty developer supply contéiner from the
image forming apparatus_and inserts a new developér
supply container into the image forming apparatus in
place of the empty developer supply container, so that
the image forming apparatus is capable of further
continuing an image forming operation.

Japanese Laid-Open Patent Appliéation No.
2000—162861 has disclosed, as an example of a
conventional developer supply container, such a
constitution that a shutter of a developer supply
container is'opened and closed through a- rotational
force transmission member provided in a main assembly
of an image forming apparatus, as shown in Figures 13
ana 14.

Referring to Figure'l3, an image forming
apparatus 1s provided with an open/élose portion 501
at a side surface of an main assembly 500 of the image

forming apparatus, so that a developer supply
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container (toner cartridge) 600 is mounted and
demounted from the side surface of the image forming.
apparafus. The toner cartridge 600 has, as shown in
Figure 14 (a), a developer diécharge opening 601
(Figuré 15) sealed or covered with a container shutter
602. The container shutter 602 is constituted so that
it is not readily opened even when a user rotétionally

moves it in a simple one direction outside the main

- assembly, thus preventing toner from contaminating

surrounding parts or portions due to érroneous leakage.
Further, as shown in Figure 14 (b), when the
toner cartridge 600 is mounted into the main assembly
500 of the image forming apparatus, a driving force is
transmitted from a driving force transmission portion
603a of a knob 603 provided to the toner cartridge 600
to a driving force receiving portion 602a of the
container shutter 602 through a driving force relay
portion 502 provided in the apparatus main assembly by
rotationally driving the knob 603 of the. toner
cartridge 600, so that fhe container shutter 602 is
moved apart from a toner discharge opening.
Incidentally, in Figures 14(a) and 14(b), the toner
cartridge 600 is depicted upside down for convenience
of explanation. Accordingly, during actual mounting of
the toner cartridge 600, an upper surface of the toner
cartridge 600 shown in these figures is located at a

lower surface thereof in the actual mounted state.
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Further, as shown in Figure 15, a buffer
portion 503 of the apparatus main assembly 500 is
provided with a developer receiving opening 504
opposite to the déveioper diécharge opening 504 is
provided with an apparatus shutter 505 for preventiné
contamination when the toner cartridge 600 is not
mounted. The container shutter 602 and the apparatus

shutter 505 are engaged with each other by mounting

" the toner cartridge 600 into the main assembly 500 to

perform an open/close operation in an integrated state.
Accordingly, by rotating the knob 603, the container
shutter 602 and the main assembly shutter 505 can be
opened simultaneously to cause the toner container 600
and the buffer portion 503 to communicate with each
other to create a toner suppliable statef Further,
when the toner container 600 is demounted from the
apparatus main assembly 500, the toner container 600
is pulled oﬁt after the container shutter 602 and the
main assembly shutter 505 are closed by rotating the
knob 603. When the toner container 600 is capable of
being demounted in such a state that the main assembly
shutter 505 is not completely closed, the developer
receiving openiqg 504 is placed in an incomplete
closing state, so that contaminant or the like enters
the buffer portion. As a result, there is a '
possibility that a photosensitive drum is damaged to

adversely affect an image.
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In the constitution as described above, as a
driving force transmission mechanism, gears are
ordinarily used. For this reéson, an idling period is
generated by the time rotatién members start to

5 transmit a driving force to each other when the
container shutter is rotated by the knob from the
opened state toward a closing direction. This is
because there is backlash between the gears. More
specifically, with reference to Figures 16 (A) to 16(c),

10 when the knob 603 is rotated, a gear of the driving
force transmission receiving portion 602a is rotated
in a direction of an arrow E to rotate a gear of the
driving force relay portion 502 in a direction of an
arrow G. As a result, when the container shutter 602

15 is opened, as shown in Figure 16(a), an addendum K and
an addendum K are stopped in a contact state due to
sliding resistance such a reaction force from a seal
in contact Qith the container shutter 602 under
pressure. This contact state is retained during

20 recording (image formation) but ‘when the knob 603 is
rotated in an opposite direction in order to close the
container shutter 602 to rotate a gear of the driving
force transmitting portion 603a in a direction of an
arrow F, only the gear of the driving force

25 transmitting portion is rotated to start separation of
the aadendums K and M from each other as shown in

Figure 16 (b). Thereafter, as shown in Figure 16(c), an
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addendum L and the addendum K come in contact with
each other. During this period, the driving force
cannot be transmitted from the driving force
transmitting portion 603a té the driving force relay
portion 502. By further rotating the driving force
transmitting portion 603a in the direction of the
arrow F, the driving force transmitting portion 603a
starts to transmit the gear of the driving force relay
portion 502.

With respect to the above coﬁstituted toner
container 600, as shown in ?igure 14 (b), three or four
drive gears are ordinarily provided. At an engaging
portion between respective gears, loss by the backlash
is caused to océur to lead to a non-negligible
deviation as a whole. As a result, even when the-knqb
603 is returned to the original position, such a
phenomenon that the container shutter 602 and the main
assembly shutter 505 are not returned to their
original positions is caused to occur.‘ For this reason,
the knob 603 provided to the toner container 600 has
been conventionally constituted so that the container
shuttér 602 and the main assembly shutter 505 can be
restored to their 5riginal positions by providing the
knob 603 with such a structure that it can be much
rotated in a shutter close direction compared with a
shutter open direction.

Incidentally, demands for a further reduction
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in mounting space of the main assembly of image
forming apparatus and an improvement in operability ¢
have been still increased, so that arrangement of
consumable articlés such as fhe developer supply
container (toner cartridge) and a removal direction of
the developer supply container are of increasing
importénce. For the reduction in mounting space, it is
effective to set the removal direction of the
consumable article and an access direction into the
main assembly such as a housing open/élose direction
during clearance of paper jam as uniform as possible.
As a result, the apparatus main assembly is provided
with a side surface free from an open/close door, so
that there is no‘need'to ensure a space for opening
and closing the door at the side surface at the time
of mounting the image forming apparatus, thus being
very effective for space saving. Further, a single
function printer having no image reading mechanism is
improved in operability by setting the consumable
article removal direction as an upward direction of
the main assembly since the image reading mechanism
covering an upper portion of the image forming
apparatus is not employed.

In view of this point, e.g., as shown in
Figures 2(a) and 2(b), it can be considered that an
image forming apparatus 1is provided with a toner

cartridge cover 23 at an upper surface thereof and a
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toner cartridge 31 is mounted from above the image
forming apparatus. With respect to the toner cartridge
31, it can be considered that an unshown container
shutter and an unshown apparétus shutter are opened
and closed by rotationally driving a handle 36 in
place of the knob 603.

Even in the case where such a constitution is
employed, similarly as in the case of the conventional
toner container 600 inserted from a side surface of
the apparatus main assembly, there arises the backlash
problem. For this reason, it is necessary to adopt
such a constitution that the toner container 31 cannot
be removed until the main assembly shutter and the
container shutter are closed with reliability.
Particularly, with respect to the main assembly
shutter, there is a possibility that the deviation of
the shutter resulting from the backlash is accumulated
when the shﬁtter is closed plural times in repetitive
use even when the deviation by one closihg operation
is within an allowance. For this reason, during
repetition of replacement of the toner container 31,
there are possibilities that the developer receiving
opening cannot be finally closed and that the
container shutter and the main assembly' shutter cannot
be engaged with each other in order to ensure
conjunction of the container shutter with the main

assembly shutter. Accordingly, return of the main
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assembly shutter to the original position should be
observed carefully.
Further, in order to realize size reduction of
the image forﬁing‘apparatus.és a whole, when the
5 respective toner containers 31 are disposed closely, a
size of the handle 3§ is restricted, so that an amount
of rotational movement of %he toner container is also
restricted. For this reason, in order to ensure the
same amount of rotational movement for each mounting
10 of the toner container 31, it is neceésary to engage
the toner container 31 with the gear drive mechanism
of the apparatus maiﬁ assembly whileuretaining an
initial position of the handle 36. Accordingly, it is
necessary to dispése an axial direction of the handle
15 36 to be perpendicular to the insertion direction of
the toner container 31 and dispose the drive mechanism
of the apparatus main assembly to be substantially
under the toner container 31 (downstream in the
insertion direction of the developer suppiy container).
20 In that case, a force is exerted on the gar drive
| mechanism in such a direction that the gears are
'separated from each other, i.e., that the toner
container 31 is pulled out. Thus, it is necessary to
provide such a constitution that the toner container
25 31 can be held simply with reliability. Incidentally,
the conventional toner container 600 had the insertion

. direction, thereof into the apparatus main assembly,
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identical to the rotational axis direction of the knop
603, s0 that it was possible to easily hold the toner
container 600 with respect to a force for separating
the gears from eaéh other, ile., a force exerted in a
vertical direction of the rotational axis of the
rotation member by holding a guide rail 604 of the
toner container 600 with a main assembly guide 506.
When the above described opening and closing
mechanism of the shutters and the holding mechanism of
the toner container 31 are intended to be realized as
an automatic control mechanism, an increase in
production cost is caused to occur. Further, when the
respective operations for opening and closing the
shutters and for holding the developer supply
container are intended to be performed manually, the
number of steps for performing replacement operation
of the developer supply container is increased, so
that there is a possibility that the increased steps

lead to a poor operability.

[DISCLOSURE OF THE INVENTION]

An object of the present invention is to
provide a developer supply container, detachably
mountable to a main assembly of an image forming
apparatus, capable of returning a main assembly
shutter to an initial position with reliability during

removal thereof and capable of being mounted and
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demounted reliably and simply.

Another object of the present invention is to
provide an image forming apparatus to which the
developer supply‘container is detachably mountable.

According to an aspect of the present
invention, there i1s provided a developer supply
container detachably mountable to a main assembly of
an electrophotographic image forming apparatus,
comprising:

a developer containing portion for containing
a developer}

a developer discharge opening to be disposed
opposite to a developer receiving opening provided in
the apparatus mainlassembly when the developer supply
container is mounted into the apparatus main assembly;

a container-side engaging portion for fixing
the developer containing portion by being engaged with
a main assembly-side engaging portion provided in the
apparatus main assembly when the developer supply
container is mounted into the apparatus main assembly;

an operation member capable of performing a
moving opération in a mounted state of the developer
supply container; and

a transmitting portion, provided in the
operation member, for transmitting a driving force for
opening and closing the developer discharge opening to

a relay portion, provided in the apparatus main
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assembly, for opening and closing the developer
discharge opening; ‘

wherein, in the mounted state of the developer
supply container,\the operation member is capable of
opening and closing a main‘assémbly shutter member,
provided in the apparatus main assembly, for opening
and closing the developer discharge.opening through
the relay portion;

wherein the container-side engaging portion is
movable by movement of the operation ﬁember so that it
retains engagement thereof with the main assembly-side
engaging portion when the operation member is moved in
a opening direction for opening the main assembly
shutter member and so that it releases the engagement
with the main assembly-side engaging portion wﬁen the
operation member is moved in a closing direction for
closing the main assembly shutter member; and

whefein a position of the operation member
when the container-side engaging portion is located in
a position to release the engagement with the main
assembly-side engaging portion is away, in the closing
direction, from a position thereof when the
container-side engaging portion is located in a
position to be engaged with the main assembly-side
engaging portion during mounting of the developer
supply container.

According to another aspect of the present
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invention, there is provided an electrophotographic
image forming apparatus having a main assembly to
which a developer suéply container is detachably
mountable, the iﬁage forming apparatus, comprising:

a developer receiving opening to be disposed
opposite to a developer discharge opening of the
developer supply container to be mounted;

a main assembly shutter member for opening and
closing the developer receiving opening;

a main assembly-side engaging portion for
being engaged with a container-side engaging portion
of the developer discharge opening of the developer
supply container to be mounted; and

a relay portion, connected with a transmitting
portion which is provided in an operation member of
the developer supply container so as to transmit a
driving force for opening and closing the developer
discharge opening, for transmitting a driving force
for opening and closing the developer receiving
opening to the main assembly shutter member;

wherein, in the mounted state of the developer
supply container, the operation member is moved to
transmit the driving force from the transmitting
portion to the a main assembly shutter member, through
the relay portion to enable an operation for opening
and closing the main assembly shutter member;

wherein the container-side engaging portion is
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movable by movement of the operation member so that it
retains engagement thereof with the main assembly-side
engaging portion when the operation member is moved in
a opening direction for opening the main assembly
5 shutter member and so that it releases the engagement
with the main assembly-side engaging portion when the
' operation member is moved in a closing direction for
closing the main assembly shutter member; and
wherein a position of the operation member
10 when the container-side engaging portion is located in
a position to release the engagement with the main
assembly~side engaging portion is away , in the
closing direction, from a position thereof when the
container-side engaging portion is located in a
15 position to be engaged with the main assembly-side
engaging portion during mounting of the developer
supply container.
These and other objects, features and
advantages of the present invention will become more
20 apparent. upon a consideration of the following
description of the preferred embodiments of the
present invention taken in conjunction with the

accompanying drawings.

25 {BRIEF DESCRIPTION OF THE DRAWINGS]
Figures 1(a) and 1(b) are schematic

explanatory views of a main assembly of an image
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forming apparatus.

Figures 2(a) and 2(b) are external perspective
views of the image forming apparatus main assembly.

Figures 3(a) and 3(b) are perspective views of
a toner cartridge including a front surface thereof,
and Figure 3(c) is a sectional view of the toner
cartridge.

Figures 4(a) and 4(b) are rear views of the
toner cartridge.

Figures 5(a) and 5(b) are explanatory views of
rotational movement of a handle of the toner cartridge.

Figures 6(a) and 6(b) are schématic views for
illustrating a driving force transmitting mechanism.

Figures 7(a) and 7(b) are explanatory views of
a toner supply apparatus frame member of the image
forming apparatus main assembly.

Figgres 8(a), 8(b) and 8(c) are schematic
views for illustrating a mounting operation of a
developer supply container.

Figures 9(a), 9(b) and 9(c) are schematic
views for illustrating a lock release mechanism of the
handle.

Figures 10(a) to 10(d) are schematic views for
illustrating a relationship between an amount of
rotational movement.

Figures 11(a), 11(b) and 1l1l(c) are schematic

views for illustrating a shutter.
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Figure 12 is a schematic view for illustrating
an amount of rotational movement and an operation of
the shutter.

Figure 13 is an explanatory view of a
conventional image forming apparatus.

Figures 14 (a) and 14(5) are explanatory views
of a conventional developer supply container.

Figure 15 is a seétional view for illustrating
a mounted state of the conventional developer supply
container.

Figures 16(a), 1l6(b) and 16(c) are schematic

views for illustrating backlash of gears.

[BEST MODE FOR CARRYING TO THE INVENTION]

Embodiments of a developer suppily éontainer
and an image forming apparafus according to the
present invention will be described with reference to
the drawings.

(General structure)

A main assembly 100 of an image forming

‘apparatus according to this embodiment and a developer

supply container to be mounted into the image forming
apparatus main assembly 100 will be described with
reference to the drawings. First, a general structure
of the image forming apparatus main assembly 100 will
be described with reference to Figures 1 and 2. Figure

1(a) 1s a schematic sectional view of the image
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forming apparatus main assembly 100 of this embodiment
as seen in a left side surface of the image forming!
apparatus; Figure 1(b) is a conceptual view showing a
conveyance proceés of'developer from the developer
supply container to the image forming apparatus main
assembly 100; Figure 2(a) 1s an external perspective
view of the image forming apparatus main assembly 100;
and Figure 2(b) is an external perspective view for
illustrating a state of the image forming apparatus
main assembly 100 during replacement of the developer
supply container.

In Figure 1(a), a front surface of the image\
forming apparatus is located on a right side on the
drawing. Further, as shown in Figufe 2(a), the image
forming apparatus is provided with a display operation
portion'24 at an upper portion thereof, so that a |
housing cover 21, a sheet (paper) feeding cassette 13,
and the like for releasing é conveyance path for paper
jam treatment are operable from the front surface of
the image forming apparatus.

Inside the image fofming apparatus, as shown
in Figure 1(a), four photosensitive drums la, 1b, Ic
and 1d as iﬁage bearing members for respective.colors
are disposed and from which respective color images
are transferred onto an intermediary transfer belt 6
as an intermediary transfer belt 6 in a superposition

manner, thus providing a full-color image. Accordingly,
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the image forming apparatus is a four drum-type
(in-line) printer and achieves high speed by utilizing
the four drums. The photosensitive drums la to 1d and
developing devices 3a to 3d are disposed, in series in
a substantially horizontal direction, vertically below
the intermediary transfer belt 6, and are.used for
forming images of yellow, magenta, cyan, and black,
respectively. A toner cartridge (e.g., a toner
cartridge 31) as an example of each of developer
supply containers for supplying developer to the
developing devices 3a to 34d, respectively, is
constituted so that it can be replaced from above the
image forming apparatus. A surface of each of the
photosensitive drums la to 1ld is electrically charged
uniformly by an associated one of charging apparatuses
2a to 2d. Thereafter, on the surface of each -
photosensitive drum, a latent image is formed by an
associated one of exposure apparatuses 4a to 4d and is
developed with developer to form an associated color
toner image. The resultant four color toner images
formed on the (four) photosensitive drums la to id are
primary-transferred onto the intermediary transfer

belt 6 in a superposition manner by primary transfer

rollers 5a to 5d, respectively, thus forming a (full-)

color toner image. The intermediary transfer belt 6 is
extended under tension around a drive roller 7, a

follower roller 8, and a tension roller 9 and are
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rotated around these rollers. The toner image on the
intermediary transfer belt 6 is secondary-transferred
onto a sheet by a secondary ﬁransfer roller 10. The
sheet has been feéd from a sheet feeding cassette 13
by a pickup roller 14 and conveyed to a secondary
transfer portion while being timed to rotation of the
intermediary transfer belt 6 by a pair of registration
rollers 15. The sheet onto which the color toner image
is transferred is subjected to application of heat and
pressure by a fixing device 11 to fix the color toner
image thereon, followed by discharge out of the image
forming apparatus.

Four toner cartridges 31 into which fresh
developers of four colors are filled, respectively,
are mounted into the image forming apparatus main
assembly 100. As shown in Figure 1(b), inside of each
toner cartridge 31, a stirring member 37, as described
specifically later with reference to Figure 3{(c), is
disposed and is rotated to permit diséharge of
developer from a developer discharge opening 30 of the
toner cartridge 31. As a result, the developer is
accumulated in a buffer portion 42. Below the buffer
portion 42, a developer metering screw 43 and a
conveyance screw 44 are disposed so as to convey the
developer in the buffer portion 42 into a process
cartridge. An amount of the developer fed by the

developer metering screw 43 is divided into a
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plurality of portions equal in amount to each other at
a space between a screw pitch and a pipe, so that it
is possible to adjust a disqharge amount of developer
by an amount of fotation of the developer metering
screw 43. The rotation amount of the developer
metering screw 43 is determined from a video count
value on the basis of a predetermined table, so that
an appropriate amount of toner is discharged from the
developer metering screw 43. During recording (image
formation), the toner is fed into the developing
device 3 by the conveyance screw 44 which is always
rotating. Further, depending on the rotation amount of
the developer metering screw 43, the stirring member
37 of the toner cartridge 31 is rotated, so that toner
is supplied from the toner cartridge 31.to the buffer
portion 42 to keep the amount of toner in the buffer
portion 42 at a constant level.

At the buffer portion 42, an unshown toner
sensor is disposed and sends a signal to a controller
portion when the toner in the toner cartridge 31 is
used up and is not discharged into the buffer portion
42 and thus the toner in the buffer portion 42 is used
up, so that notification that a developer supply
container for which color is emptied out is provided
to a user. The user opens a cartridge cover 23 of the
main assembly 100 in Y direction on the basis of the

information from the main assembly 100 and takes the
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empty toner cartridge 31 out of the main assembly 100
in Z direction, and then mounts a new toner cartridde
31 in the main assembly 100. Thereafter, when the
cartridge cover é3 is closed, a dfiving force is

5 transmitted to the stirring member of the toner
cartridge 31 on the basis of a signal from the
contfoller portion, so that the inside of the buffer
portion is refilled with toner to be returned to a
recordable state.

10 Further, each of the photosensitive drums 1la
to 1d is constituted so as a process cartridge
detachably mountable to the image forming apparatus
main assembly. The process cartridge may include
either one of the primary charge roller and the'

15 developing device, in addition to the photosensitive'
drum. In this embodiment, the photosensitive drum 1,
the charging apparatus 2, and the developing device 3
are integrally‘disposed in the process cartridge. At
an upper surface of the image forming apparatus, an

20 'openable and closable top cover 16 is disposed so as
to permit replacement of the process cartridge
integrally supporting the photosensitive drum, the
Vdeveloping device 3, and the like, and replacement of
the intermediary transfer belt 6.

25 Here, as described above, with a demand for
reduction in mounting space in a user office, the

image forming apparatus main assembly 100 is required
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to be designed as a compact one, so that the above
described respective members have to be designed to be
compact in size and.have to be disposed efficiently.
Particularly, in‘the full-color image forming
apparatus as in this embodiment, it is important to
perform more efficient design since the toner
cartridge 31, a developér supply container mounting
portion 17 for mounting the toner cartridge 31
described later, the drivihg force transmitting
mechanism, and the like are disposed four by four.

Further, in the image forming apparatus main
assembly 100 in this embodiment, the design is
performed in view of space saving with respect to not
only the mounfing space when the image forming
apparatus main assembly 100 is mouﬁted but also spaces
(such as a space for opening the cover the main
assembly and a space for mounting the toner cartridge
31) necessary to replace the toner cartridge 31.
Further, as shown in Figure 2(b), a method of
inserting the toner cartridge 31 from above the image
forming apparatus main assembly 100 is adopted.
(Developer supply container)

Next, the toner cartridge 31 of this
embodiment will be described with reference to the
drawings. Figures 3(a) and 3(b) are perspective views
of a toner cartridge including a front surface thereof,

and Figure 3(c) is a sectional view of the toner
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cartridge. Figures 4(a) and 4(b) are rear views of the
toner cartridge. Figures 5(a) and 5(b) are explanafory
views of rotational movement of a handle of the toner
cartridge. Figufes 6(a) and 6(b) are schematic views
for illustrating a driving force transmitting
mechanism. Figures 7(a) and 7(b) are explanatory views
of a toner supply apparatus frame member of the image
forming apparatus main assembly. Figures 8(a), 8 (b)
and 8 (c) are schematic views for illustrating a
mounting operation of a developer supply container.
Figures 9(a), 9(b) and 9(c) are schematic views for
illustrating a lock release mechanism of the handle.
Figures 10(a) to 10(d) are schematic views for
illustrating a relationship betweeﬁ an amount of
rotational movement. Figures 11(a), 11l(b) and 11 (c)

are schematic views for illustrating a shutter. Figure

.12 is a schematic view for illustrating an amount of

rotational movement and an operation of the shutter.

'The toner cartridge 31 is mounted into the
image forming apparatus main assembly 100 and
gradually supplies developer to a portion to be
supplied with the developer while being mounted as it
is, thus being of a so-called stationary type.
Incidentally, the toner cartridge 31 is mounted, at a
position as shown in Figure 2(b), to the image forming
apparatus main assembly 100.

The toner cartridge 31 is, as shown in Figure
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3(a), provided with a handle 36 as an example of an
operation member, a shutter rail 34, and a container
shutter 32 slidable along the shutter rail 34. A toner
container 3la is\prepared by bonding a cover ﬁortion
31b thereto by a conventionally known means such as
ultrasonic welding. As shown in Figure 4(b), at a
lower portion of the toner container 31b, a developer
discharge opening 30 four supplying the developer is
provided and a seal 48 is disposed so as to surround
the developer discharge opening 48. Accordingly, when
the container shutter 32 covers the developer
discharge opening 30, a gap between the neighborhood
of the developer discharge opeﬂing 30 and the
container shutter 32 is sealed with the seal 48.

Inside the toner container 31la,.as shown in.
Figure 3(c), a stirring member 37 is disposed. The
stirring member 37 is provided with a stirring blade
37c which is attached to a stirring shaft 37a and is
rotated to function as means for feeding toner
contained in the toner container 3la from the
developer discharge opening. The stirring shaft 37a is
disposéd in a direction perpendicular to the insertion
direction of the toner cartridge 31 and one end
thereof is protruded out of the toner cartridge and
provided with a stirring gear 49. The stirring gear 49

is engaged with a stirring drive mechanism 20 provided

in the apparatus main assembly when the toner
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cartridge 31 is mounted into the main assembly, thus
transmitting a driving force. The stirring drive
mechanism 20 is a driving force transmitting mechanism
comprising a geaf train, and the stirring gear 49
comes close thereto from a direction perpendicular to
the rotational axis, i.e., a direction perpendicular
to a facewidth direction, and is engaged with the
stirring drive mechanism 20.

To the container shutter 32, as shown in
Figure 4(a), a shutter lock 46 as an example of a
container shutter locking portion is provided. In such
a state that the toner cartridge 31 is not mounted
into the apparatus main assembly, the shutter lock 46
is engaged with a shutter lock receiving portion 28,
so that toner is not leaked out of the toner container
due to the open of the container shutter 32 even when
the container shutter 32 is erroneously slid in an
open direction (indicated by an arrow X) by a user.
Incidentally, the shutter lock 46 interferes with a
shutter lock release projectioh 55 when the toner
cartridge 31 is mounted into the image forming
apparatus main assembly 100 (Figure 7(a)), so that the
shutter lock 46 is moved upward to release the
engagement with the shutter lock receiving portion 28
as shown in Figure 7(b), thus permitting movement of
the container shutter 32.

The handle 36 is, as shown in Figures 3(a) and
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4 (a), axially supported at both side surfaces of the
toner container 3la and can be rotationally moved in
an open diregtion (arrow V Qirection) and a close
direction (arrow‘W direction). However, as shown in
Figure 5(b), a grip portion 36 of the handle 36 abuts
against a container grip 35 at an upper portion of the
toner container 3la, so that a rotational movement
angle is restricted. Furthér, as shown in Figure 3(a),
in the state that the toner cartridge 31 is not
mounted into the apparatus main assembly, a handle
lock 38 as an example of a lock means is held by an

upper reéeiving portion 33, so that the handle 36 is

fixed at a predetermined angle. The fixed position is

"an initial position of the handle 36 and as shown in

Figure 5(a), the handle 36 is set to be.capable 5f
being rotationally moved in both the V and W
directions.

Furthér, the handle 36 is, as shown in Figure
4(a), provided with a transmitting portion 40, for
t;ansmitting a driving force for opening and closing
the developer discharge opening, comprising gears. The
driving force transmitting portion 40 is, as shown in
Figure 5(a), engaged with a relay portion 19, for
transmitting the driving force for opening and closing
the developer discharge opening, provided in the
apparatus main assembly to transmit the driving force

to the driving force relay portion 19. The driving
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force relay portion 19 is a driving force transmitting
mechanism comprising a gear train, and comes close to
an idler gear 19a from a direction perpendicular to
the rotational agis, i.e., ‘a direction perpendicular
to the face width direction, to be engaged with the
idler gear 19a. The idler gear 19a is connected to a
portion 32a, for receiving the driving force for-
opening and closing the developer discharge opening,
provided in the container shutter 32, through a small
stepped gear 190 and a large stepped gear 19c, thus
transmitting the movement of the handle 36 as an open
and close motion of the container shutter 32.

Further, the handle 36 is provided with a
handle rail 39 as an example of a container-side
engaging portion as shown in Figure 3(a). and Figures
4(a) and 4(b). The handle rail 39 is a stepped member
shaped in an arc around the rotational movement axis
of the handle 36 and is engaged with projections 53a
and 54a as an example of a main assembly-side engaging
portion provided in the apparatus main assembly, thus
fixing and holding the toner cartridge 31 with respect
to the image forming apparatus main assembly. These
projections 53a and 54a are disposed at ends of base
portions 53b and 54b which are integrally formed with
a toner supply apparatus frame 55 as shown in Figures
7(a) and 8(a). Each of the projections 53a and 54a has

an inclined surface as an upper surface (on an
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upstream side in the toner cartridge 31 insertion
direction) and a surface substantially perpendiculaf
to the insertion direction as a lower surface (on a
downstream side in the insertion direction).
Operations and conditions of the handle rail 39 and
the projections 53a and 54a will be described later in
detail.

At an outer peripheral surface of the
container shuttér 32, as shown in Figure 3(b), an
engaging boss 45 is disposed so that it protrudes from
the surface of the container .shutter 32. On the other
hand, the apparatus shutter 52 provided in the
apparatus main assembly is provided with an engaging
hole 52b for being engaged with the engaging boss 45
during the mounting of the toner cartridge 31 as shown
in Figure 7(a). As shown in Figures 1ll(a) to 1ll(c),
the container shutter 32 and the apparatus shutter 52
cooperate in performing an open/close operation, so
that three openings including a developer receiving
opening 57 provided in the toner supply apparatus
frame 55 of the apparatus main assembly, a toner
supply opening 52a provided in the apparatus shutter
52, and the developer dischérge opening 30 provided in
the toner containef 3la, communicate with each other.
As a result, supply of the toner is performed. Around
the developer receiving opening 57, a main assembly

opening seal 56 is provided, so that leakage of the
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toner from a gap between the developer receiving

opening 57 and the apparatus shutter 52.

<Operation during mounting of developer supply
container> ‘

An operation when the toner cartridge 31 is
mounted will be described with reference to Figures
8(a) to 8(c).

First, a user opens the toner cartridge cover
23 of the image forming apparatus main assembly 100 in
the Y direction (Figure 2(a)). Then, as shown in
Figure 8(a), the user grips the container grip 35 at
the upper portion of the toner container and starts to
insert the toner cartridge 31 from above the main
assembly into the toner supply apparatus frame 55 of
fhe méin assembly in a direction of an arrow R. At
this time, the handle 36 is interposed between an
upper handle lock receiving portion 33b and a lower
handle lock receiving portion 33c of the toner
container to be fixed at an initial position.

As shown in Figure 8 (b), the toner cartridge
31 is further inserted and when the inclined upper
surfaces of the projections 53a and 54a contact the
handle rail 39 of the handle 36, the base portions 53b
and 54b of the projections 53a and 54a are elastically
deformed. As a result, the projections 53a.and 54a are
moved outward in directions (indicated by arrows I and

J), so that the toner cartridge 31 is inserted
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smoothly.

Further, as shown in Figure 8(c), when the
toner cartridge 31 is completely inserted, the
projections‘53a énd 54a enter spaces above the handle
rail 39 by a restoring force of the base portions 53b
and 54b. As described above, by only such an operation
that the toner cartridge 31 is fixed and held, so that
the toner cartridge 31 is restricted in movement
toward the removal direction. In this state, it is
possible to regulated a center distance between the
driving force transmitting portion 40 and the driving
force relay portion 19 (Figure 6(a)) and a center
distance between the stirring gear 49 and the gear of
the stirring drive mechanism 20 (Figure 6(h)), so that
the driving force transmission is performed with
reliability.

In such a state that the toner cartridge 31 is
only mounted, as shown in Figure 10(a), the handle 36
is located at an initial position, and the handle rail
29 and the projection 54a are in such a positional
relationship that they are engaged with each other at
a position O. The handle lock 38 is not released until
immediately before the toner cartridge 31 is
completely inserted into the toner supply apparatus,
so that this positional relationship is always kept.
On the other hand, as shown in Figure 7(b), the toner

supply apparatus frame 55 of the apparatus main
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assembly is provided with a handle lock release rib‘
55h for feleasing lock with the handle lock 38. The
handle lock release rib 55h abuts against the handle
lock 38 during tﬁe insertion of the toner cartfidge 31
as shown in Figure 3(b), so that an end of the handle
lock 38 is bent toward the toner container 3la (in a
direction of an arrow Al). As a result, the handle
lock 38 is deviated from the handle lock receiving
portion 33 to be released therefrom, so that the
handle 36 is placed in a rotationally movable state.
An operation of the handle lock 38 at that
time will be described with reference to Figures 9 (a)
to 9(c), wherein Figure 9(a) and 9(b) are schematic |
views of the haﬁdle lock 38 and the handle lock
receiving portion 33 as seen in a direction from below
these members, and Figure 9(c) is a schematic view of
the neighborhbod of the handle lock 38 as seen in the
direction of the handle 36. Figure 9(a) shows a state
that the handle 36 is locked. As shown in Figure 9(b),
when the.handle lock release fib 55h abuts against the
handle lock 38 by the insertion of the toner cartridge
31, the end of the handle lock 38 is deformed toward a
direction of an arrow Al and is capable of entering a
spacing between the toner container 3la and receiving
portions 33b and 33c. More specifically, as shown in

Figure 9(c), the handle lock 38 located at a portion

r38—O at the time of the handle release is moved to a
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position 38-1 close to the toner container 3la, thus
permitting rotation of the handle 36. At this time, as
shown in Figure 1l1l(a), the Qngaging boss 45 of the
container shuttef 32 is engaged with the engaging hole
52 of the main assembly shutter 52, so that these
shutters are in an integrally operable state.

Further, by this inserting operation, a
shutter lock 46 of the container shutter 32 is raised
by a shutter lock release projection 55f in an upward
direction (indicated by an arrow S shown in Figure
4 (b)), so that the container shutter 32 is placed in
an openable and closable state. Further, as shown in
Figure 11(a), a lock release rib 47 (Figure 4 (b))
provided to the container shutter 32 presses down on a
lock 555 of the apparatus shutter 55 to.release the
lock 55a, thus placing also the apparatus shutter 55
in the‘openable and closable state.

Next, when the grip portion 36a is tilted
toward é direction of an arrow V as shown in Figure
10(b), the driving force is transmitted from the
driving force transmitting portion 40 through the
driving force relay portion 19,‘so that the container
shutter 32 and the apparatus shuttei 52 start to
rotationally move as shown in Figure 11(b). The handle
rail 39 is arc-shaped and the projections 53a and 54a
are disposed on a center line of rotational movement

of the handle 36, so that the projections 53a and 54a
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continue holding the handle rail 39 at a position P
(Figure 10(b)). Lower ends of the projections 53a ahd
54a are formed in a bend shape, so that‘they can
reduce a cdntact surface with the handle rail, thus
decreasing a resistance during the rotation of the
handle. Incidentally, in order to improve operability,
it is also possible to provide small rollers at lower
ends of the projections 53a and 54a to further
decrease the rotation resistance. When the handle is
rotated so that the handle lock 38 located at a
position other than the positions of the receiving
portions 33b and 33c, the handle lock 38 is restored
from the elastically deformed state to a position 38-2
(Figure 9(c)).

As shown in Figure 10(c), when the grip is
fully tilted toward the arrow V direction, the
container shutter 32 aﬁd the apparatus shutter 52 are
placed in a full open state as shown in Figure 11(c)
to permit the supply of toner. In this state, the
apparatus shutter 52 abuts against the abutting
portion 55g provided to the toner supply apparatus
frame 55 to be restricted in movement, and the handle
36 also reaches its limit of rotational movement. Also
in this case, the projections 53a and 54a continue
holding of the handle rail 39 at a position Q.
Thereafter, when the cartridge cover 23 is closed, the

image forming apparatus main assembly 100 is restored
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to the recordable (image formable) state. As described
above, by such a simple operation that the handle 36
is only rotated, the container shutter 32 and the
apparatus shutter 52 are opened to place the image
forming apparatus main assembly in the recordable
state.
<Operation during removal of developer supply
container>
When toner in the toner container 3la is used

up and is not supplied from the developer discharge
opening 30 to the buffer portion, a toner sensor at
the buffer portion detects no toner and a cartridge
replacement massage is displayed. The user opens the
cartridge cover 23 and performs the replacement of the
toner cartridge 31.

| More specifically, first, the user rotates the
grip portion 36a in a direction of an arrow W in order
to close the container shutter 32 of the toner
cartridge 31 and the apparatus shutter 52. Then, by
further rotating the handle 36 so that it exceeds the
initial position shown in Figure 10(a), the projection
54a reaches a position R corresponding to a terminated
portion 39%a at which the handle rail 39 is terminated.
As a result, the engagement of the projections 53a and
54a with the handle rail 39 is released, so that
removal of the toner cartridge 31 becomes possible.

Accordingly, in the case where the toner is emptied,
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the shutters are closed by such a simple operation
that the handle 36 is only rotated to place the toner
cartridge 31 in a removal state.

Here, an amount of rotational movement of the
handle 36 will be described with reference to Figure
12.

Referring to Figure 12, an uppermost bar line
represents whether the toner cartridge 31 is removable
or unremoved, and second bar line represents the
amount of handle rotational movement during the open
of the shutters. Symbols O, P and Q correspond to
those representing the positional relationships
between the handlé 36 and the projection 54a shown in
Figures 10(a), 10(b) and 10(c). When the shutters are
opened, the handle 36 is rotationally meved by B.

A third bar line represents the amount of
handle rotational movement during the close of the
shutters. As described above, the driving force is not
transmitted in an amount corresponding to backlash of
the gear when the handle 36 starts to be moved, so
that only the handle 36 is moved in an amount C.
Further, the handle 36 is rotated in the amount B but
the toner cartridge 31 cannot be removed since the
projection 54a is engaged with the handle rail 39.
Then, when the handle 36 is further rotated in an
amount D, the terminated portion 39a (position R)

comes immediately under the projection 54a, so that it
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is possible to remove the toner cartridge 31.
The amount of handle rotational movement (tao

R) in the shutter close direction is larger than the

amount of handle rotational movement in the shutter

open direction (O to Q). However, by setting a length
of the handle rail corresponding to the amount (O to
R) so that it is not less than ﬁhat corresponding to
backlash loss, it is possible to realize such a state
that the toner cartridge 31 can be removed only after
the container shutter 32 and the apparatus shutter 52
are returned to their original positions.

Further, as shown in Figure 9(c), at the upper
surface of the upper receiving portion 33b of the
handle lock receiving portion 33 is provided with an
inclined surface, so that the handle lock 38 is
naturally deformed along the inclined surface to enter
a spacing 33a during the closer of the handle 36.
Incidentally, the spécing 33a is also provided between
the lower receiving portion 33c and the toner
container 3la, so that the handle 36 can be further
rotated when compared with the case of the initial
position.

The handle 36 is, after the projections 53a
and 54a reach the terminated portion 39%a, stopped at
such a further moved position af which an upper
surface of the container grip 35 and a lower surface

of the grip portion 36a run against each other. At
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this time, the main assembly shutter lock 55a
elastically restored to the original position to lock
the apparétus shutter 52. By the above described
constitution, it is possible to ensure that the
shutters are closed when the user removes the toner
cartridge 31'from the image forming apparatus main
assembly. By adopting such a constitution that the
toner cartridge 31 cannot be taken out until the
shutters are completely closed, it is possible to
prevent toner scattering from the toner container and
accumulation of deviation of the shutters due to
repetitive mounting and demounting of the toner
cartridge.

Further, when the toner cartridge 31 is taken
out, the shutter lock 46 is not supplied with a
pressing force from the shutter lock release
projection 55f on the toner cartridge 31 siae, so that
the shutter lock 46 is elastically restored to the
original position to be engaged with the'shﬁtter lock
receiving portion 28. As a result, it is possible to
prevent the container shutter 32 from being
accidentally opened, so that there is no worry that
the toner in the container is scattered out, and
handling of the toner cartridge outside the main
aésembly becomes easy.

Further, at a lower portion below a center of

the rotational movement of the handle 36, an abutting
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portion 41 as an example of a container-side return
means, is provided (Figure 4(a)). On the other hand; a
return abutting portion 55c as an example of a main
assembly—side re£urn means is provided on the main

5 assembly side as shown in Figure 7 (a). The abutting
portion 41 abuts against the return abutting portion
55c when the toner cartridge 31 is taken out of the
main assembly, so that the handle 36 is rotationally
moved to restore its phase to the initial position. In

10 ﬁhis state, the handle lock 38 is elastically restored
to the original position and enters the spacing (the
position 38-0 in Figure 9(c)) between the upper and
lower receiving portions 33b and 33c to be fixed.
Accordingly, even when the same toner cartridge 31 is

15 inserted again, the handle operation can be performed
always under the same condition. Further, in such a
state that the toner cartridge 31 is outside the main
assembly, the handle 36 is always locked, so that it
is possible to further improve the operability.

20
[INDUSTRIAL APPLICABILITY]

As described hereinabove, according to the
present invention, in the image forming apparatus to
which the developer supply container is inserted and

25 removed therefrom in a direction perpendicular to the
rotation axis of the drive mechanism, it is possible

to return the main assembly shutter and the container
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shutter to their initial positions with reliability
during the removal of the developer supply container
and to simply hold the developer supply container so
as to transmit tﬁe driving ‘force with reliability
during the mounting of the developer supply container.

Further, by employing such a constitution that
the developer supply container is mounted and
demounted in the vertical direction, it is not
necessary to ensure a space for mounting and
demounting the developer supply container at a side
surface of the apparatus main assembly. As a result,
the image forming apparatus can be mounted in a state
close to a wall surface of a room to permit effective
utilization of a mounting space of the apparatus main
assembly. Particularly, a single function printer has
no image réading portion, so that an opening and
closing operation can easily be performed even when an
opening and closing portion is provided on the
apparatus main assembly. As a result, it is not
necessary to access a side surface of the printer main
assembly, so that it is possible to perform a
replacement operation of the developer supply
container from a front surface side where an operation
portion is provided. Thus, an operability can be
improved.

While the invention has been described with

reference to the structures disclosed herein, it is
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not confined to the details set forth and this
application is intended to cover such modifications or
changes as may come within the purpose of the

improvements or the scope of the following claims.
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CLAIMS

1. A developer supply goptainer detachably
mountable to a main assembly of an electrophotographic
image forming apparatus, comprising:

a developer containing portion for containing
a developer;

a developer discharge opening to be disposed
opposite to a developer receiving opening provided in
the apparatus main assembly when said developer supply
container is mounted into the apparatus main assembly;

a container-side engaging portion for fixing
said developer containing portion by being engaged
with a main assembly-side engaging portion provided in
the apparatus main assembly when said developer supply
container is mounted into the apparatus main)assembly;

an operation member capable of performing a
moﬁing operation in a mounted state of said developer
supply container; and

a transmitting portion, provided in said
operation member, for transmitting a driving force for
opening and closing said developer discharge opening
to a relay portion, provided in the apparatus main
assembly, for opening and closing said developer
discharge opening;

wherein, in the mounted state of said

developer supply container, said operation member is
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capable of opening and closing a main assembly shutter
member, provided in the apparatus main assembly, for
opening and closing said developer discharge opening
through the rela§ portion;

wherein said container-side engaging portion
is movable by movement of said operation member so
that it retains engagement thereof with the main
assemblyQSide engaging portion when said operation
member is moved in a opening direction for opening the
main assembly shutter member and so that it releases
the engagement with the main. assembly-side engaging
portion when said operation member is moved in a
closing direction for closing the main assembly
shutter member; and

wherein a position of said operation member
when said container-side engaging portion is located
in a position to release the eﬁgagement with the main
assembly-side engaging portion is away, in the closing
direction, from a position thereof when said
container-side engaging portioh is located in a
position to be engaged with the main assembly-side
engaging portion during mounting of said developer

supply container.

2. A container according to Claim 1, wherein said
developer supply container further comprises a

container shutter member for opening and closing said
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developer discharge opening, and a transmission

receiving portion for receiving a driving force, from

"the relay portion, for opening and closing said

container shutter member, and
wherein said container shutter member is
capable of being opened and closed in conjunction with

the main assembly shutter member.

3. A container according to Claim 2, wherein said
container shutter member is provided with ‘an engaging
portion capable of being operated in conjunction wiﬁh
the main assembly shutter member by mounting said
developer supply container into the apparatus main
assembly to engage the engaging portion with the main

assembly shutter member.

4. A container according to Claim 1, wherein said
operation mémber is movable in a rotational movement
direction, and said. developer supply container is
mounted into and demounted from the apparatus main
assembly in a direction substantially perpendicular to

a rotational movement axis of said operation member.

5. A container according to Claim 1, wherein the
main assembly-side engaging portion is a projecting
retractably urged toward said developer supply

container, and said container-side engaging portion
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has a stepped portion which is provided with a
terminated portion with respect to the main
assembly-side engaging portion at the position to
release the engaéement with the main assembly-side
engaging portion when the operation member is moved
toward the direction to close the main assembly

shutter member.

6. A container according to Claim 2, wherein said
developer supply container further comprises a
container shutter engaging portion for engaging said
container shutter member with said developer
containing portion, and the engagement of said -
container shutter engaging portion is released by
mounting said developer supply container into the

apparatus main assembly.

7. A container according to Claim 1, wherein said
developer supply container further comprises a lock
portion for engaging said operation member and an
engaged state of said lock portion is released by

mounting of said developer supply container.

8. A container according to Claim 7, wherein said
developer supply container further comprises a
container-side restore portion, provided to a part of

said operation member, for abutting against a part of
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the apparatus main assembly to move said operation
member to a locked position by said lock portion when
said developer supply container is removed from the

apparatus main assembly.

9. An electrophotographic image forming apparatus
having a main assembly to which a developer supply
container is detachably mounﬁéble, said image forming
apparatus, comprising:

a developer receiving opening to be disposed
opposite to a developer discharge opening of the
developer supply container to be mounted;

a main assembly shutter member for opening and
closing said developer receiving opening;

a main assembly-side engaging portion for
being engaggd with a container-side engaging portion
of the developer discharge opening of the developer
supply container to be mounted; and

a relay portion, connected with a transmitting
portion which is provided in an operation member of
the developer supply container so as to transmit a
driving force for opening and closing the developer
discharge opening, for transmitting a driving force
for opening and closing said developer receiving
opening to the main assembly shutter member;

wherein, in the mounted state of the developer

supply container, said operation member is moved to
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transmit the driving force from the transmitting
portion to said a main assembly shutter member,
through said relay portion to enable an operation for
opening and closing said main assembly shutter member;
wherein the container-side engaging portion is

movable by movement of the operation member so that it
retains engagement thereof with the main assembly-side
engaging portion when the operation member is moved in
a opening direction for opening the main assembly
shutter member and so that it releases the engagement
with said main assembly-side engaging portion when the
operation member is moved in a closing direction for
closing said main assembly shutter member; and

" wherein a position of the operétion member
when the container-side engaging portion is located in
a pdsition to release the engagement with said main

assembly~side engaging portion is away, in the closing

" direction, from a position thereof when the

container-side engaging portion is located in a
position to be engaged with said main assembly-side
engaging portion during mounting of the developer

supply container.

10. An apparatus according to Claim 9, wherein
the developer supply container further comprises a
container shutter member for opening and closing the

developer discharge opening, and a transmission
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receiving portion for receiving a driving force, from
said relay portion, for opening and closing the
container shutter member, apd

wherein éaid main assembly shutter member is
capable of being opened and closed in conjunction with

the container shutter member.

11. An apparatus according to Claim 10, whereiﬁ
said main assembly shutter member is provided with an
engaging portion capable of being operated in
éonjgnction with the container shutter member by
mounting the developer supply container into the
apparatus main assembly to eﬁgage the engaging portion

with the container shutter member.

12. An apparatus according to Claim 9, wherein
the operatipn member is movable in a rotational
movement direction, and'fhe devéloper supply container
is mounted into and demounted from the apparatus main
assembly in a direction substantially perpendicular to

a rotational movement axis of the operation member.

13. An apparatus according to Claim 9, wherein
said main assembly-side engaging portion is a
projecting retractably urged toward the developer
supply container, and the container-side engaging

portion has a steppéd portion which is provided with a
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terminated portion with respect to said main
assembly-side engaging portion at the position to
release the engagement with‘said main assembly-side
engaging portion\when the operation member is moved
toward the direction to close said main assembly

shutter member.

14. An apparatus éccording to Claim 10, wherein
the developer supply container further comprises a
container shutter engaging portion for engaging the
container shutter member with the developer containing

portion, and the engagement of the container shutter

“engaging portion is released by mounting the developer

supply container into the apparatus main assembly.

15. An apparatus according to Claim 9, wherein
the developer supply container is provided with a lock
portion for engaging the operation member and an
engaged state of said lock portion is released by

mounting of the developer supply container.

16. An apparatus according to Claim 15, wherein
the apparatus main assembly is provided with a restore
portion, for abutting against a part of the operation
member to move the operation member to a locked
position by said lock portion when the developer

supply container is removed from the apparatus main
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assembly.
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