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(57) Abstract: Image forming apparatus,
wherein a process cartridge (7) and a developer
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developer to the process cartridge (7) , are
separably mountable to and dismountable
from to a main assembly (100a) of the image
forming apparatus. Each of the cartridges (7,
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9) comprises an opening-closing mechanism
to open and close shutters (35, 95, 65, 97)
for opening and closing supply and receiving
openings in order to avoid leakage of developer
when one of the developer supply cartridge
(9) or process cartridge (7) is mounted to or
dismounted from the image forming apparatus.
A mechanism is provided comprising a
regulating member (68) on the process
cartridge (7) which blocks the movement of
the shutter (65, 97) in either a closed or open
position. Said regulating member (68) interacts
with an engaging members on the developer
supply cartridge (9) , thereby allowing to open
and close the process cartridge shutter when the
cartridges (7, 9) are mounted and dismounted,
respectively.
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DESCRIPTION

A CLOSURE WITH INLET AND OUTLET PORTS, A VESSEL WITH INTEGRATED MIXING BALLS,
AND A METHOD FOR SEPARATING MATERIAL FROM A SAMPLE

5 ELECTROPHOTOGRAPHIC IMAGE FORMING APPARATUS

[TECHNICAL FIELD]

The present invention relates to a process

cartridge, a developer supply cartridge and an
10 electrophotographic image forming apparatus usable
with the' same. ‘

Here, the electrophotographic image forming
apparatus (hereinafter called "image forming
apparatu§") is an apparatus forming an image on a

15 recording material through an electrophotographic
image forming process. Examples of such an apparatus
include an electrophotographic copying machine, an
electrophotographic printer (LED printer, laser beam
printer or the like), an electrophotographic printer

20 type facsimile machine, an electrophotographic printer
type word processor and the like.

Here, the recording material is a material on
which an image can be formed, and includes a recording
sheet, an OHP sheet or the like. |

25
[BACKGROUND ART]

In the field of the image forming apparatﬁs, a
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process cartridge type is known in which an
electrophotographic photosensitive member and précess
means actable on the electrophotographic
photosensitive member are unified into a cartridge
which is detachably mountable to the main assembly of
the image forming apparatus. With such a process
cartridge type, the maintenance of the apparatus can
be carried out by the user without relying on a
service person. For this reason, the operationality is
improved.

‘A process cartridge which can be supplied with
a developer from a developer supply cartridge is also
known. Such a suﬁply type process.cartridge is
advantageous in that process cartridge can be
downsized. This is because the developer accommodating
portion thereof can be downsized.

In such a developer supply type, the developer
supply cartridge is provided with a developer supply
opening. Correspondingly, the process cartridge is
provided with a developer receiving opening. The
developer is supplied from the developer supply
cartridge to the process cartridge with the developer
supply opening and the developer receiving opening
being aligned with each other.

It is necessary to prevention the developer
from leaking, when the user mounts the process

cartridge into the main assembly of the apparatus or
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when the user dismounts the process cartridge from the
main assembly of the épparatus. |

In addition, the developer leakage has also to
be prevented, when the user mounts the'developer
supply cartridge to the main assembly of the apparatus
or when the user dismounts the developer supply
cartridge from the main assembly of the apparatus.

” From the foregoing, .the developer supply
opening and the developer receiving opening are
provided with opening and closing shutters,
respectively.

As for the structure for opening and closing
the developer supply opening, .the following is known.
A force reception engaging portion for engagement with
the process cartridge is provided so that discharge
opening shutter moves from a close position to an open
position when the developer supply cartridge is
mounted to the mainvassembly of the apparatus. In
addition, a force is received from the process
cartridge to move the discharge opening shutter from
the open‘position to the close position when the
developer supply cartridge is removed from the main
assembly of the apparatus. By doing so, the developer
supply opening is opened and closed (US Patent. No.
7010250) .

On the other hand, as for the system for

opening and closing a developer receiving opening of
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the process cartridge, the following is known. The
main assembly of the épparatué is provided with aﬁ
engaging portion which applies a force to the
receiving port shﬁtter to move it in interrelation
with process cartridge mounting and demounting
operation relative to the main assembly of the
apparatus. In this manﬁer, the developer receiving
opening is opened and closed (US Patent. No. 7010250) .
With such a structure, the developer supply
opening can be opened and closed in either df the
cases of mounting and demounting the developer supply

cartridge relative to the main assembly of the image

- forming apparatus and mounting and demounting the

process cartridge relative to the main assembly of the
image forming apparatus.

Therefore, the developer supply opening can be
opened and closed even when the developer supply
cartridge or the process cartridge is mounted or
demounted relative to the image forming apparatus,
independently from each other.

It is realized in the developer supply type
process cartridge that developer supply cartridge and
the process cartridge can be mounted and mounted
relative to the main assembly of the image forming
apparatus independent from each other, without leakage
of the developer.

For this reason, this technique is advantageous.



WO 2007/105375

10

15

20

25

PCT/JP2007/050541

The present invention provides further

development.

[DISCLOSURE OF THE INVENTION]

Accordingly, it is a principal object of the
present invention to provide a developer supply
cartridgé, a process cértridge and an
electrophotographic image forming apparatué wherein

when the developer supply cartridge is removed from

- the main assembly of the apparatus in a state that

both of the process cartridge and the developer supply

‘cartridge are set in the main assembly of the

electrophotographic image forming apparatus, the

leakage of the developer through a developer supply

opening or through the developer receiving opening can

be prevented.

It is another object of the present invention
to provide a developer supply cartridge, a process
cartridge and an electrophotographic image forming
apparatus wherein when the process cartridge is
removed from the main assembly of the apparatus in a
state that both of the process cartridge and the
developer supply cartridge are set in the main
assembly of the electrophotographic image forming
apparatus, the leakage of the developer through a
developer supply opening or through the developer

receiving opening can be prevented.
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It is a further object of the pPresent 1nventlon
to provide a developer supply cartridge, a process
cartridge and an electrophotographic 1mage forming
apparatus wherein when the developer supply cartridge
enters the main assembly of the apparatus in a state
that process cartridge is set in the main assembly of
the apparatus, the developer can be supplied through
the developer supply opening under the conditron that
developer receiving opening is capable of receiving
the developer.

It is a further object of the present invention
to provide a developer supply cartridge, a process
cartridge and an electrophotographic image forming
apparatus wherein when the process cartridge enters
the main assembly of the apparatus in a state that
developer supply cartridge is set in the main assembly
of the apparatus, the developer can be supplied
through the developer supply opening under the
condition that developer receiving opening is capable
of receiving the developer.

It is a further object of the presentrinvention
to provide a developer supply cartridge, a process
cartridge and an electrophotographic image forming
apparatus wherein when the developer supply cartridge
is removed from the main assembly of the apparatus in
a state that both of the process cartridge and the

developer supply cartridge are set in the main
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assembly of the apparatus, a supplying-side shutter
can be moved from a developer supply- permitting
position to a developer-supply-preventing position
under the condition that receiving-side shutter is
placed at a developer—reception-permitting position.
It is a further object of the present invention
to provide a process caftridge, a developer supply
cartridge and an electrophotographic image forming
apparatus wherein when the process cartridge is
removed from the main assembly of the apparatus in a
state that both of the process cartridge and the
developer supply cartridge are set.in the main

assembly of the apparatus, a supplying-side shutter

~ can be moved from a developer—supply-permitting

position to a developer-supply-preventing position
under the eondition that receiving-side shutter is
placed at a developer—reception—permitting position.
It is a further object of the present invention
to provide a developer supply cartridge, a process
cartridge and an electrophotographic image forming
apparatus wherein when the developer supply cartridge
enters the main assembly of the apparatus in a state
that process cartridge is set in the main assembly of
the apparatus, a supplying-side shutter can be moved
from a developer—supply—preventing.positien to a
developer—supply—permitting position under the

condition that receiving-side shutter is placed at a
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It is a furthei object of the present invéntion
to provide a proéess cartridge, a developer supply
cartridge and an electrophotographic image forming
apparatus wherein when the process cartridge enters
the main assembly of the apparatus in a state that
developer supply cartriage is set in the main assembly
of the apparatus, a supplying-side shutter can be
moved from a developer—supply—preventing position to a
developer—supply—permitting position under the
condition that receiving-side shutter is placed at a
developer—reception—permitting position.

It is a further object of the present invéntion
to provide a process cartridge, a developer supply
cartridge and an electrophotographic image forming

apparatus wherein a receiving-side movable member for

‘interrelatedly moving a receiving-side shutter can be

used for moving a supplying-side movable member.

It is a further object of the present invention
to provide a process cartridge, a developer supply
cartridge and an electrophotographic image forming
apparatus wherein when the process cartridge enters
the main assembly of the apparatus, a supplying-side
shutter can be moved from a developer-supply-
preventing position to a develope:-supply—permitting
position after a receiving-side shutter placed at a

developer-reception—preventing position is moved a
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It is a further object ﬁf the present invéntion
to provide a process cartridge, a developer supply
cartridge and an electrophotographic image forming
apparatus wherein a developer supply opening can be
opened and closed by relative movement between the
developer supply cartridge and tHe process cartridge.

It is a further object of the present invention
to provide a process cartridge and an
electrophotographic image forming apparatus wherein
even if the process cartridge is entered 1nto the main
assembly of the apparatus in the state that developer
supply cartridge is not set in the main assembly of
the image forming apparatus, a developer receiving
opening is not opened.

It is a further object of the present invention
to pro&ide a develbper supply cartridge and an
electrophotographic image forming apparatus wherein
even if a developer supply cartridge is entered into
the main assembly of the apparatus in the state that
brocess cartridge is not set in the main assembly of
the image forming apparatus, a developer supply
opening is not opened.

According to an aspect of the present invention,
there is provided a process cartridge detachably
mountable to a main assembly of an electrophotographic

image forming apparatus, wherein said process
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cartridge is capable of receiving a supply of a
developer from a deveioper supply cartridge, wherein
the developer supply cartridge includes a supplying-
side developer accommodating portion for accommodating
the developer,.a supplying-side shutter portion
movable between a developer-supply-permitting position
for opening a developef supply opening for supplying
the developer from the supplying-side developer
accommodating portion into the processAcartridge and a
developer-supply—preventing position for closing the
developef supply cpening, é supplying-side movable
portion movable to interrelatedly move the supplying-
side shutter portion between the devéloper—supply—
permitting position and the developer-supply-
preventing position, and an engageable member, said
process cartridge comprising an electrophotographic
photosenéitive drum; a developing roller for
developing an electrostatic latent image formed on
said electrophotographic photosensitive drum with the
developer; a receiving-side developer accommodating
portion for accommodating the developer; a developer
receiving opening for receiving the developer into
said receiving-side developer accommodating portion; a
receilving-side shutter portion movable between a
developer—reception—permitting position for openiﬁg
said developer receiving opening and a developer-

reception-preventing position for closing said
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developer receiving opening; a regulating member, and
a receiving-side movable portion movable to
interrelatedly move said receiving-side shutter
portion between the developer—reception—permitting
position and the developer—reception—preventing
position, said receiving-side movable portion
including a first receiving-side operating portion
which takes an operating positioh when said receiving-
side shutter portion is at the developer-reception-
preventing position and a second receiving-side
operating portion which takes the operafing position

when said receiving-side shutter portion is at the

' developer—reception—permitting position, wherein when

said process cartridge enters the main assembly of the
apparatus with said regulating member regulating
movement to place said first receiving-side operating
portion at the operating position in a state that said
developer supply cartridge is set in the main assembly
of the apparatus, said regulating member contacts the
engageable member to release said receiving-side
movable portion, thus permitting movement of said
receiving-side movable portion, then receiving-side
movable portion moves said receiving-side shutter
portion to the developer—reception—permitting position
in interrelation with said first receiving-side
operating portion moved by contacting the engageable

member, and then said receiving-side movable portion
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moves the supplying-side shutter portion to the
developer—supply—permitting position in interrelétion
with the supplying-side movable portion moved by
engagement of said second receiving—sidé operating
portion with the supplying~side movable portion while
being regulated by said regulating member in a state
that second receiving-side operating portion is placed
at the operating position.

Acéording to another aspect of the present
invention, there is pfovided a developer supply
cartridge for supplying a developer into a process
cartridge, said developer supply cartridge being
detachably mountable to a main assembly of an
electrophotographic image forming apparatus, wherein
sald process cartridge includes an electrophotographic
photosensitive drum; a developing roller for
developing an electrostatic latent image formed on
said electrophotographic photosensitive drum; a
receiving-side shutter portion movable between a
developer—reception—permitting position for opening a
developer receiving opening for receiving the
developer to bé used by said developing roller for
developing operation and a developer-reception-
preventing position for closing said developer
receiving opening; a receiving-side movable portion
movable to interrelatedly move said receiving-side

shutter portion between the developer—recepfion—
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permitting position and the developer-reception-
preventing position, éaid receiving-side movablel
portion including a receiving-side operating portion
which takes an operating position when said receiving-
side shutter portion is at said developer-reception-
permitting position; a regulating member for
regulating movement of said receiving-side movable
portion when said receiving-side operating portion is
at the operating position, Said developer supply
cartridge comprising a supplying-side developer
accommodating portion for accommodating the developer;
a developer supply opening for supplying the developer
from said supplying-side developer accommodating
portion into said process cartridge through said
developer receiving opening; a supplying-side shutter
portion movable between a developer—supply—permitting
position for opening said developer supply opening and -
a developer—supply-preventing position for closing
said developer supply opening; and a supplying-side
movable portion movable, when said developet supply
cartridge enters said main assembly of the apparatus
in a state that process cartridge is set in said main
assembly of the apparatus, to interrelatedly move said
supplying-side shutter portion from said developer-
supply-preventing position to the developer-supply-
permitting position by engagement with said receiving-

side operating portion of said receiving-side movable
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portion, a movement of which is regulated by said
regulating member in é state that receiving—side.
operating portion is positioned at the operating
position.

According to a further aspect of the present
invention, there is provided an electrophotographic
image forming apparatus comprising the process
cartridge and the developer- supply cartridge
detachably mountable to the main assembly of the
apparatus independently from each other.

These and other objects, features and
advantages of the present invention will become more
apparent upon a consideration of the following
description of the preferred embodiments of the
present invention taken in conjunction with the

accompanying drawings.

[BRIEF DESCRIPTION OF THE DRAWINGS]

Figure 1 is a sectional view of a main assembly
of an'electrophotographic type color image forming
apparatus according to first embodiment of the present
invention.

Figure 2 is sectional views of a process
cartridge and a developer supply cartridge mountable
to a color image forming apparatus according to the
first embodiment of the present invention (a), and an

enlarged sectional view of a guide portion of the main



WO 2007/105375 PCT/JP2007/050541

15

assembly of the apparatus (b).

Figure 3 is a perspective view of a proceés
cartridge according to the first embodiment of the
present inverition.

5 Figure 4 is a perspective view of a developer
supply cartridge according to the first embodiment of
the present invention.

Figure 5 is a perspective view of the process.

"cartridge and the toner developer supply cartridge,

10 illustrating a mounting style thereof into the color
image forming apparatus, according to the first
embodiment of the present invention.

Figure 6 is an exploded pefspective view of a

. shutter of a developer supply cartridge and the

15 elements therearound.

Figure 7 is sectional views of a supplying-side
shutter wherein (a) illustrates a state that supply
opening is open, (b) illustrates a state that supply
opening is closed by a supplying-side shutter, (c)

20 illustrates a state that receiving opening is opened
by a receiving-side shutter, (d) illustrates a state
that receiving opening is closed by the receiving-side
shutter.

Figure 8 ;s a front view of. a supplying-side

25 movable member and a supplying-side shutter,
illustrating connection therebetween.

Figure 9 is an exploded perspective view of a
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shutter of the process cartridge and the elements

therearound.

Figure 10 is a front view of a receiving-side -

movable member and a receiving-side shutter,

illustrating connection therebetween.

Figure 11 illustrates operations of the shutter
portions when the developer supply cartridge is
mounted to the main assembly of the apparatus in the

state that process cartridge is set in the main

‘assembly.

Figure 12 illustrates operations of a shutter.
portion when the process cartridge is mounted to the
main assembly of the apparatus in the state that
developer supply cartridge is set in the main assembly
of the apparatus.

Figure 13a illustrates a positioning operation
for the developer supply cartridge relative to the
main assembly of the apparatus with respect to the
longitudinal direction. g

Figure 13b illustrates a positioning operation
for the developer supply cartridge relative to the
main assembly of the apparatus with respect to the
longitudinal direction.

Figure 14 is an exploded perspective view of a
shutter of the developer supply cartridge and the

elements therearound according to a second embodiment

of the present invention.
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Figure 15 is an exploded perspective view of a

‘shutter of a process cartrldge and the elements

therearound, according to the second embodiment of the
present invention.

Figure 16 illustrates operations the shutter
portions when the process cartridge is mounted to the
main assémbly of the apparatus in the state that
developer supply cartridge is set in the main assembly
of the apparatus, according to the second embodiment
of the present invention.

Figure 17 is a front view of a toner seal
winding~up portion of a developer supply cartridge
according to the first embodiment of the present
invention.

Figure 18 is a front view of a toner seal
winding-up portion of a process cartridge according to
the first embodiment of the present invention.

Figure 19 is a perspective view of a stopper
actable on a supplying-side movable member of a
developer supply cartridge according to a third
embodiment of the present invention.

Figure 20a illustrates operations of the
stopper of the developer supply cartridge and the
elements therearound, according to the third
embodiment over the present invention.

Figure 20b illustrates operations of the

stopper of the developer supply cartridge and the
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elements therearound, according to the third
embodiment over the pfesent invention.

Figure 20c illustrates operations of the
stopper of the developer supply cartridge and the
elements thereéround, according to the third
embodiment over the present invention.

Figure 21 is a ﬁerspective view of an outer

cover of the developer supply cartridge according to

the third embodiment of the present invention.

Figure 22a illustrates operation of the outer .
cover of the developer supply cartridge and the
elements therearound, according to the third
embodiment of the present invention.

Figure 22b illustrates operation of the outer
cover of the developer supply cartridge and the
elements therearound, according to the third
embodiment of the present invention.

Figure 22c illustrates operation of thé outer
cover of the developer supply cartridge and the
elements therearound, according to the third
embodiment of the present invention.

Figure 22d illustrates operation of the outer
cover of the developer supply cartridge and the
elements therearound, according to the third
embodiment of the present invention.

Figure 22e illustrates operation of the outer

cover of the developer supply cartridge and the
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elements therearound, according to the third
embodiment of the preéent invention.

Figure 23 is a perspective view of a shutter of
the developer supply cartridge and the.elements
therearound, according to the first embodiment of the
present invention.

Figure 24 is a pefspective view of a shutter of
the process cartridge and the elements therearound,
according to the first embodiment of the present
invention.

Figure 25 illustrates operations of toner seal
winding-up portion of the process cartridge according
to the first embodiment of the present invention.

Figure 26 illustrates operations of the toner
seal winding-up portion of the developer supply
cartridge according to the first embodiment of the
present invention.

Figure 27 is an exploded perspectiﬁe view of a
shuttef of a developer supply cartridge and the
elements therearound.

Figure 28 is an exploded perspective view of a
shutter of the process cartridge and the elements

therearound.

[BEST MODE FOR CARRYING OUT THE INVENTION]
Referring to the accompanying drawings, the

preferred embodiments of the present invention will be
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described.

[First embodiment]

[General arrangement of imagé forming apparatus]
ﬂReferring to Figure 1, the genefal arrangement

of the image forming apparatus will be described.

Figure 1 is a longitudinal sectional view illustrating

the general arrangemenf of a full—coldr laser beam

printer 100 which is an exemplary image forming

apparatus.

The image forming apparatus 100 comprises four
process'cartridges 7 (7a, 7b, 7c, 7d) arranged in a
horizontal direction and four developer supply
cartridges 9 (9a, 9b, 9c, 9&) provided correspondingly
thereto. The process cartridges 7 and the de?eloper
supply cartridges 9 are detachably mountable to the
main assembly 100a of the apparatus of the image
forming apparatus 100 independently from each other.
Here, the main assembly 100a of the. apparatus means
the entirety of the image forming apparatus 100
without the process cartridges 7 and the developer
supply. cartridges 9. The process cartridge 7 contains
an electrophotographic photosenSitive~drum 1 (la, 1b,
Ic, 1d). The electrophotographic photosensitive drum
(photosensitive drum) 1 is rotated by driving means
(unshown) provided in the main assembly 100a of the
apparatus.

The process cartridge 7 includes a charging
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reller (charging means) 2 (2a,‘2b, 2c, 2d), developing
means 4 (4a, 4b, 4c, 4d) and cleaning means 8 (8a, 8b,
8c, 8d) which are process means provided around the
photosensitive drum 1. The main assembiy 100a of the
apparatus comprises scanner units 3 (3a,'3b, 3¢, 3d)
and intermediary transfer members 5, respectively such
that they are around the photosensitive drum 1 when
the process cartridges are mounted to the main
assembly. The developed image formed on the
photosensitive drum 1 is Eransferred onto an
intermediary transfer member 5 by primary transferring
means 14 (l4a, 14b, 1l4c, 14d). The primary
transferring means 14 is provided in the main assembly
100a of the apparatus.

The charging roller 2 is urged to the
photosensitive drum 1 and functions to uniformly
charge the surface of the photosensitive drum 1. The
scanner unit 3 projects a laser beam onto the
photosensitive drum 1 to form the electrostatic latent
image on the photosensitive drum 1. The developing
means 4 (4a-4d (4a-4d) functions to develop the
electrostatic latent image with a developer into a
developed image. The developing means 4 develops the
electrostatic latent image. The cleaning means 8
functions to remove the residual developer remaining
on the surface of the photosensitive drum 1 after the

toner image is transferred.
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The photosensitive drum 1, and the process
means including the charging roller 2, the develéping
means 4 and the cleaning means 8 constitute a unit,
that is, a process cartridge 7.

5 The operation of image formation will be
described. First, the photosensitive drum 1 is rotated
in timed relation with’image formation. The scanner
units 3 are operated sequentially for the respective
process cartridges 7. The voltage is applied to the

10 charging roller 2 rotated by the photosensitive drum 1
while béing in contact thereto by which the peripheral
surface of the photosensitive drum 1 is charged
electrically to a uniform potential. The scanner unit
3 produces a light beam modulated in accordance with

15 the image signal, and the peripheral surface of the
photosensitive drum 1 is exposed to the image light.
By doing so, an electrostatic latent image is formed
on the peripheral surface of the photosensitive dfum 1.
The electrostatic latent image is developed with a

20 developer by the developing roller 17 (17a-17d) of the

‘ developing means 4. By this, a developed image is
formed on the peripheral surface of the photosensitive
drum 1 by the developing roller 17. Thus, the
developing roller 17 develops the electrostatic latent

25 image using the developer.
Thereafter, the primary transferring means 14

is supplied with a bias voltage of a polarity opposite
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to that of the developed image. By doing so, the
developed image formea on the photosensitive drum 1 is
transferred onto the intermediary transfer member 5
(primary transfer). ‘

The developed images (four color developed
images) forméd on the photosensitive drum 1 are
overlaid on the intermediary transfer member 5.
Thereafter, secondary transferfing means 6 is press-
contacted to the intermediary transfer member 5. The
recording material S having been stopped at a
predetefmined position by the registration roller 10
is delivergd to a nip formed between the intermediary
transfer member 5 and the secondary transferring means
6.

The process cartridge 7a accommodates a yvellow
color developer. The process cartridge 7b accommodates
a magenta color developer. The process cartridge 7c
accommodates a cyan color developer. The process
cartridge 7d accommodates a black color developer.
Therefore, a yellow color developed image is formed on
the photosensitive drum 1la. Similarly, a magenta color
developed image is formed on the photosensitive drum
1lb, a cyan color developed image is formed on the
photosensitive drum 1lc, and a black color developed
image is formed the photosensitive drum 1d.

The process cartridges 7a, Tb, 7c and 7d have

the same structures although the colors of the
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contained developers are different.

The secondaryltransferring means 6 is supblied
with a bias voltage of the polarity opposite from that
of the developer. Therefore, the developed images on
the intermediary transfer member 5 are transferred all
together onto the surface of the fed recording
material S. |

Thereafter, the recording material S is fed to
the fixing device 11 and is fixed by heat and pressure.

The recording material S is discharged onto the

discharding tray 13 by discharging.rollers 12. In this

manner, the image forming operation is completed;

The developer is consumed by the developing
operation. With the consumption of the developer, the
developer is supplied sequentially from the developer
supply cartridge 9 (9a,‘9b, 9¢, the) which will be
described hereinafter.

The structures of the developer supply

cartridges 9a, 9b the 9¢c and 9d are the same although

the colors of the contained developer are different

from each other.

Designated by reference characters 100b is a
process cartridge mounting portion having a space into
which the process cartridge 7 is mounted dismountably.

Designated by 100c is a supply cartridge
mounting portion having a space into which the supply

cartridge 9 is mounted dismountably.
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The mounting porflon 100b and 100c are prov1ded
in the main assembly lOOa of the apparatus.

[Entering fashions of process cartridge 7 and
developer supply cartridge 9]

Referring to Figure 2 to Figure 5, the
description will be made as to fashions of insertion
of the process cartridgé 7 and the developer supply
cartridge 9 into the main assembly 100a of the
apparatus.

First, the operator opens a dartridge.cover 110
provided'in the main assembly 100a of the apparatus
(Figure 5). Then, the operator advances the process
cartridge 7 into the main assembly 100a of the
apparatus along the longitudinal direction of the
photosensitive drum 1 (direction of arrow A in the
Figure). 1In addition, the operator advances the
developer supply cartridge 9 into the main assembly
100a of the apparatus along'the longitudinai direction
of the supplying-side developer accommodating portion
33 (direction of arrow A in the Figure). Thus, the
cartridges 7 and 9 are inserted in the longitudinal
direction. The process cartridge 7 and the developer
supply cartridge 9 receive driving forces from the
main assembly 100a of the apparatus at a rear side of
the main assembly 100a of the apparatus (leading side
with respect to the entering direction.

The developer supply cartridge 9 is carried on
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main assembly rails 10la, 101b provided in the main
assembly 100a of the épparatus at portions—to—be;
guided 42a, 42b'of the developer supply cartridge 9
(Figure 2) when the developer supply cartridge 9.is
inserted.

The process cartridgé 7 is carried on main
assembly rails 102a, 102b provided in the main
assembly 100a of the apparatus at portions-to-be-
guided 43a, 43b (Figure 2) of the process cartridge 7.
[Structure of process cartridge]

Referring to Figures 2 and 3, the structure of
the process cartridge 7 will be described.

As shown in Figure 2, the process cartridge 7
comprises a cleaning unit 22 and a developing unit 23
which are rotatably connected with each other.

The cleaning unit 22 comprises the cleaner
container 15 which is a frame rotatably supporting the
photosensitive drum 1 and comprises a charging roller
2. The cleaning unit 22 further comprises cleaning
means 8 in the form of cleaning blade 8e and so on.
The cleaning blade 8e functions to remove the
developer remaining on the photosensitive drum 1.

On the other hand, in a frame including the
developing means 4, a receiving-side developer
accommodating portion 16 (developer accommodating
portion) for accommodating the developer and a

developing container 18 are connected with each other
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by ultrasonic welding or the like. The developing unit
23 includes the.develbper accommodating portion i6 and
the developer container 18. The developing container
18 rotatably supports the developing rdller 17. A
fresh (unused)‘process cartridge 7 contains a
predetermined amount of the developer in the developer
accommodating portion 16. The developer is consumed
for image formation, and the developer is supplied
from the developer supply cartridge 9.

The developing container 18 includes the
developing roller 17, a developing blade 19 for
regulating a 1ayef thickness of the developer
deposited on the peripheral surface of the developing
roller 17, and a developer supplying roller 20 in the
form of a sponge roller for supplying the developer
onto the developing roller 17.

The developing unit 23 is rotatable relative~to
the éleaning unit 22.

The developer supply cartridge 9 (9a-9d) is
mounted above the developing unit 23 (developer
accommodating portion 16) in the main assembly 100a of
the apparatus in the state that process cartridge 7
(7a-7d) is mounted to the main assembly 100a of the
apparatus. The developer accommodating portion 16 is
provided in an upper portion with a developer
receiving opening l6a for receiving the developer from

the supply cartridge 9. Above the receiving opening
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l6a, there is prov1ded a receiving-side shutter 65 for
opening and closing the receiving opening l6a. The
shutter 65 opens and closes the receiving opening 16a
by rotation. Thus, the shutter 65 is movable between a
developer—reception—permitting position for opening
the receiving opening 16a fbr receiving the developer
and a developer—reception-preventing position for
closing the receiving opening l6a. An upper portion of
the shutter 65 is provided with a sealing member 67,
made of urethane foam, felt or the like, for
connecting the process cartridge 7 and the developer
supply cartridge 9 with each other. The receiving
opening 16a functions to receive the developer into
the developer accommodating portion 16 from the supply
cartridge 9. The process cartridge 7 is dismountably
mounted to the mounting portion 100b, and the supply
cartridge 9 is dismountably mounted to the mounting
portion 100¢ thereabove. The process cartridge 7 and
the supply cartridge 9 are detachably mountable
relative to the main assembly 100a of the apparatus
independently from each other.

The sealing member 67 functions to prevent
leakage of the developer through the connecting
portion between the supply cartridge 9 and the process
cartridge 7 when the developer is supplied from the‘
supply cartridge 9 into the process cartridge 7. The

sealing member 67 is provided to assure the prevention
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of the developer leakage, and is not inevitable.
[Structure of developér sﬁpply cartridge] |

Referring to Figures 2 and a, the structure of
the developer supply cartridge 9 will be described.

The supply cartridge 9 comprises a supplying-
side developer accommodating portion 33 for
accommodéting the developer. In the state that process
cartridge 7 and the supply cartridge 9 ére mounted to
or set in the main assembly 100a of the apparatus, the
lower portion of the developer accommodating portion
33 is pfovided with a developer supply opening 34
which may be aligned with the receiving opening 16a.
Through the receiving opening 16a and the receiving
opening 16a, the developer it supplied from the inside
of the developer accommodating portion 33 into the
process cartridge 7. More particularly, the developer
is supplied into the receiving-side developer
accommodating portion 16 from the process cartridge 7.
Above the supply‘opening 34, there is provided a screw
38 for feeding the developer. The screw 38 is rotated
by receiving the training force from the main assembly
100a. By doing so, the developer is fed to the supply
opening 34. Then, the developer is fed to the
receiving opening 16a from the supply opening 34.

The developer accommodating portion 33 it is
provided therein with a developer feeding members 36

(36a, 36b) for feeding the developer to the screw 38.
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The shaft portion 36a it supplied with a rotational
driving force by which the developer fed sheet 3éb
coupled with the shaft portion 36a is rotated. 1In this
manner, the fed sheet 36b feeds the developer to the

5 screw 38,

At the lower portion of the supply opening 34,
there is provided a suﬁplying—side shutter 35 for
opening and closing the opening 34. The opening 34 is
opened and closed by rotation of the shutter 35. In

10 other words, the shutter 35 is capable of take a
developér—supply—permitting position where the shutter
35 opené the supply opening 34 for_supplying the
developer into the process cartridge 7 through the
receiving opening from the developer accommodating

15 portion 33. 1In addition, the shutter 35 can take a
developer—supply—preventing position where it closes
the supply opening 34. The loﬁer surface of the
developer accommodating portion 33 is provided with a
first engageable member 31b extending downwafd. The

20 first engageable member 31b is disposed at a trailing
side of the supplying-side communication ocpening (T
container communication opening) 44a as seen in an
entering direction in which the developer supply
cartridge 9 enters into the main assembly 100a of the

25 apparatus. At the leading side, a second engageable
member 3la is provided similarly. Thus, at the

upstream side of the supply opening 34, the first
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engageable member 31b is provided, and at the
downstream side thereéf, the second engageable member
3la is provided, with respect to the entering
direction in which the supply cartridge 9 enters the
main assembly 100a of the apparatus.

[Shutter mechanism of developer supply cartridge]

Referring to Figure 6 to Figure 8, Figures 17,
23 and 26, the structure of a shutter mechanism of the
supply cartridge 9 according to this embodiment of the
present invention will be described.

Figure 6 is an exploded perspective view of the
shutter 35 (supplying-side shutter portion) (rotatable
member) of tﬁe supply cartridge 9. Figure 7
illustrétes the supplying-side shutter 35 opening the
supply opening 34 (a), and the supplying-side shutter
35 closing the supply opening 34 (b). Figure 7 also
illustrates the receiving-side shutter 65 opening the
receiving opening 16a (c), and the receiving-side
shutter 65 closing the receiving opéning lea (d).
Figure 8 is a front view of the supplying-side movable
member (supplying-side movable portion) 32 and the
shutter 35 which are coupled with each other. Figure
26 illustrates a driye structure for the winding-up
portion for winding up a toner seal of the supply
cartridge 9. Figure 17 is a front view of the winding-
up portion. Figure 23 is a perspective view of a

shutter 35 and the parts in the neighborhood of the
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shutter 35,

A lower surfaée 9e of the developer
accommodating portion 33 is provided with a T housing
44 fixed thereto. The T housing 44 is provided at an

5> upper part with a T housing opening 44d and is

provided at a lower part with a T container
communication opening"44a; The developer in the
developer accommodating portion 33 is supplied into
the process cartridge 7 (developer accommodating

10 portion 16) through the opening 44d and the
communiéation opening 44a. Between the opening 44d and
the communication opening 44a, there is provided a
supplying-side shutter inserting portion 44b. The
inserting portion 44b functions to rotatably support

15 the cylindrical portion 35a of the shutter 35.

Here, the lower surface means the surface or
side facing downward when the supply cartridge 9 is
mounted to the main assembly 100a of the apparatus.

The shutter 35 is provided with a connecting

20 portion 35c projecting from a lateral edge of the
cylindrical portion 35a (base portion) outwardly in
the axial direction of the cylindrical portion. The
shutter 35 is provided with communication openings 35b
through the periphery of the cylindrical portion 35a

25 at the diametrically opposing positions, respectively.
More particularly, the communication openings 35b are

disposed opposed to the opening 34 and to the
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communication opening 44a with respect to a direction
crossing with the axial direction. The cylindrical
portion 35a is fitted into the shutter inserting
portion 44b such that outer surface ofvthe cylindrical
portion 35a is contacted to the inner surface of the
shutter inserting portion 44b. By doing so, the
shutter 35 is rotatable relative to the developer
accommodating portion 33.

At the open side of the shutter inserting‘

portion 44b, there is provided a cap 39 for the

'insertiﬁg portion of the supplying-side shutter. The

cap 39 is provided with arm portions 39b at the

opposite end portions, respectively. Each of the arm

portion 39 has a hole portion 39c which is engaged

with a retaining portion 44c in the form of a claw
provided on the T housing 44. By doing sb, the cap 39
is fixed on the T housing 44. And, the shutter 35 is
prevented from disengaging from the T housing 44.

The cap 39 has an opening 39a formed therein.
Through the opening 39a, a connecting portion 35c of
the shutter 35 is penetrated.

To the free end of the connecting portion 35c¢
projected from the cap 39, a supplying-side movable
member (supplying-side movable portion) 32 functioning
to interrelatedly move the shutter 35 is fixed. The

movable member 32 has an end projection 32a which is

’inserted into an end recess 35¢l formed in a free end
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surface of the shutter 35. The projection 32a is
press-fitted into the.recess 35cl. By doing so, the
movable member 32 is fixed on the shutter 35. The
movable member 32 is integrally rotatable with the

5 shutter 35. 1In other word, the shutter 35 rotates in
interrelation with rotation of the movable member 32.

The movable member 32 includes projections 32

(32bl, 32b2, 32b3, 32b4) and recesses 32¢ (32cl, 32c2,
32c3, 32c4) which are arranged alternately (Figufe 8).

10 The description will be made as to an
assembling method and an operation of the shutter
(supplying-side. shutter portion) and the elements
therearound.

First, the shutter 35 is inserted into the

15 shutter inserting portion 44b of the T housing 44. The
opening of the shutter inserting portion 44b is capped
by the cap 39. Then, the hole portion 39c is engaged
with the retaining portion 44c of the T housing 44. By
doing so, the cap 39 is fixed to the T housing 44.

20 Thereafter, the end projection 32a of the movable
member 32 is press-fitted into the end recess 35cl of
the supplying-side shutter 35. Then, the T housing 44
is mounted on the developer accommodating portion 33
by screws (unshown) or the like.

25 Figure 7, (a) is a sectional view of the
shutter and the elements.therearound in the state that

developer supply cartridge 9 and the process cartridge



WO 2007/105375 PCT/JP2007/050541

10

15

20

25

35

7 are mounted to or set in the image forming appgrétus
100. |

As shown in figure 7, {(a), when the proéess
cartridge 7 and the developer supply cartridge 9 are
mounted, the subply opening 34, the oﬁening 44d and
the communication opening 44a are opposed to the
supplying-side shutter communication port 35b.
Therefore, the developer supply from the suéply
cartridge 9 into the process cartridge 7 is enabled.
In this state, the screw 38 (Figure 2) provided above
the opeﬁing 34 and the opening 44d is rotated. By this,
the developer is fed to the opening 34. Then, the |
developer is let fall from the supply opening 34 to
the receiving opening 16a.

Thus, in the state shown in Figure 7, (a), the
shutter 35 is in the developer-supply-permitting
position for opening the opening 34.

Figure 7, (b) is a sectional view of the
shutter and the elements therearound in the state that
one of the developer supply cartridge 9 and the
process cartridge 7 is taken out of the main assembly.
of the image forming apparatus 100a.

In the state shown in Figure 7, (b), the
shutter 35 is in the developer-supply-preventing
position for closing the opening 34.

In this state, a portion of the cylindrical

portion 35a of the shutter 35 other than the opening
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35d (portion other than the communication opening 35b)
is opposed to the supﬁly opening 34, the opening 44d
and the communication opening 44a.

When the supply cartridge 9 or the process
cartridge 7 is removed from the main assembly 100a of
the apparatus, the supplying—side movable member 32
receives a force from the receiving-side movable
member (receiving-side movable p?rtion) 62 of the
process cartridge 7, which will be described
hereinafter, to move, more particularly, to rotate in
this embodiment. The shutter 35 rotates by 90° from
the position permitting the developer supply (Figure 7,
(a)) to a position preventing the developer supply in
either one of the directions indicated by arrows B and
C (Figure 7, (b)). By this, the opening 44d or the
communication opening 445 of the supply cartridge 9
becomes not opposed to the communication opening 35b.
By -doing so, the opening 44d is closed so that supply
of the developer into the process cartridge 7 is
stopped.

In other words, the opening and closing
operations of the shutter of the supply cartridge 9
are carried out by rotating the shuttef 35 by 90°.

Between the developer accommodating portion 33
and the T housing 44, there is provided a T toner seal
120 (Figure 17). One longitudinal end 120a of the

toner seal 120 is fixed to the supply opening 34 to
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seal the supply opening 34. The other end 120b of the
T toner seal 120 is fixed to a circular column portion
121la of a winding-up shaft 121. The winding-up shaft

121 is provided with a driving force receiving portion

121b which is rotatable integrally with the circular

column portion 121a.

The driving force receiving portion 121b
comprises a T driving force receiving coupling 152 for
receiving a driving force from a main assembly
coupling 151 provided in the main assembly 100a of the

apparatﬁs, when the supply cartridge 9 is mounted to

- the main assembly 100a of the apparatus. It receives

the driving force from a gear portion 152a of the
coupling 152 through a gear train including idler
gears 153, 154 Figure 26.

Here, in the case that supply cartridge 9 is a
fresh one (not used), the supply opening 34 may be
sealed by the toner seal 120. When the supply opening
34 is sealed by the toner seal 120, the winding-up
shaft 121 receives a driving force from the main
assembly through the driving force receiving portion
121b to rotate in the direction of arrow D, in the
state that supply cartridge 9 is set in the main
assembly 100a of the apparatus (Figure 17).

By doing so, the winding-up shaft 121 winds the

toner seal 120 up to open the supply opening 34. In

.the case that supply cartridge 9 is removed from the
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main assembly 100a of the apparatus after the toner
seal 120 is removed, the supply opening 34 is sealed
by the shutter 35.

The discrimination whether or not the supply
cartridge 9 is a fresh one, is carried out by the main
assembly 100a of the apparatus recognizing information
stored in memory (unshown) provided in the supply
cartridge 9.

In this embodiment, the developer supply
cartridge 9 is provided with the supplying-side
shutter.35. For this reason, it is not always
necessary to employ the toner seal, and the developer
leakagé through the supply opening 34 can still be
prevented. However, with the above-described structure
having the toner seal, the leakage of the developer
can be prevented assuredly during, for example,
transportation of the developer supply cartridge.

In this embodiment, the supplying-side shutter
35 and the supplying-side movable member 32 are
unintegral or separate members. In an alternative
structure, however, the cap 39 is not used, and as
shown in Figure 27, the supplying-side shutter
(supplying-side shutter portion) 95 is provided with
disengagement prevention portion 95e of snap fit type,
for example. By doing so, the shutter 95 is engaged
with the hole 96e of the T housing 96 so that

disengagement can be prevented. Therefore, the shutter



WO 2007/105375 PCT/JP2007/050541

10

15

20

25

39

95 and the supplying-side movable portion 95f may be
one integral structufe.

The supplying-side shutter 95 of the Figure 27
example corresponds to the above—described supplying-
side shutter 35, and the T housing 96 corresponds to
the T housing 44, and in addition, the_supplying~side
movable portion 95f corresponds 'to the supplying~side
movable member 32. The communication opening 95b
corresponds to the communication opening 35b, and non-
opening portion 95d corresponds to the non-opening
portion 35d. The T container communication opening 96a
corresponds to the T container communication opening
443, and the supplying-side shutter inserting portion
96b corresponds to the supplying-side shutter
inserting portion 44b, and in addition, the T housing
opening 96d corresponds to the T housing opening 44d.

The supply cartridge 9 further includes the
following structures.

More particularly, it comprises a first
engageable member 31b fixed at a position upstream of
the supply opening 34 (supplying-side movable member
32) with respect to the advancing direction in which
the supply cartridge 9 enters the main assembly 100a
of the apparatus. In the case that supply cartridge 9
enters the main assembly 100a of the apparatus, the
first engageable member 31b moves the regulating

member 68 which will be described hereinafter, prior
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to the shutter 35 opening the supply opening 34.. By
this, it releases thé regulating operation of the
regulating member 68. This enables movement of the
receiving-side movable member 62. Subsequently, it is
brought into engagement with first receilving-side
operating portions 62bl, 62b3 of the movable member 62
to rotate the movable member 62. This moves the
receiving-side shutter 65 from the developer~
reception-preventing position to the developer-
reception-permitting position.

In addition, the developer supply cartridge 9

comprises a second engageable member 3la fixed at a

" position upstream of the supply opening 34 (supplying-

side movable member 32) with respect to a dismounting
direction in which the developer supply cartridge 9 is
removed from the main assembly of the apparatus 100.
In the case that supply cartridge 9 is removed from
the main assembly of the apparatus 100, the second
engageable member 3la is brought info contact to the
regulating member 68 to move (rotate) the regulating
member 68 after the shutterl35 clqses the..supply
opening 34. By this, it releases the regulating
operation of the regulating member 68. Thus, it
perﬁits the movement of the movable member 62.
Subsequently, it engages with a receiving-side
operating portion provided at a position different

from that of the receiving-side operating portion of
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the receiving-side movable member 62. By this, the
shutter 65 is moved ffom the developer-reception-
permitting position to the developer-reception-
preventing position.

In the state that supply cartridge 9 is mounted
to the main assembly 100a of the apparatus, the
supplying-side movable member 32 extends in a
direction perpendicular to the bottom side (lower
surface) 9e of the supply cartridge 9. The movable
member 32 is rotatable about a horizontal axis
parallei with the lower surface 9e.

The supplying-side shutter 35 is in the form of
a rotatable cylindrical which is rotatable about a
horizontal axis parallel with the lower surface 9e of
the supply cartridge 9.

The cylindrical opening, extending along the
longitudinal direction of the cylindrical shape, of
the supplying-side shutter 35 opposes the developer
supply opening 34. By doing so, the developer supply
opening 34 is opened. The portion of the cylindrical
other than the cylindrical opening closes the supply
opening 34 by opposing the receiving opening 16a.

The supplying-side movable member 32 comprises
a supplying-side operating portion in the form of
projections (32bl, 32b2, 32b3, 32b4) which are engaged
with projections 62bl, 62b3 (first receiving-side

operating portion) and bifurcated projections 62b2,
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62b4 (second receiving-side operating portion) to
receive rotating forces. By doing so, the supplying-

side shutter 35 is rotated.

[Shutter mechanism of process cartridge]

Referring to Figures 9, 10, 18, 24 and 25, the
shutter mechanism of the process cartridge 7 of this
embodimént will be described.

Figure 9 is an exploded perspective view of the
shutter of the process cartridge 7 and the elements
therearound. Figure 10 is a front view illustrating a
state of connection between the receiving-side movable
member 62 and the receiving-side shutter 65
(receiving-side shutter portion) (rotatable member) .
Figure 18 is a front view of the winding-up portion
for winding the toner seal of the process cartridge.
Figure 24 is a perspective view of the shutter of the
process cartridge 7 and the eléments therearound.
Figure 25 illustrates a driving structure for the
winding-up portion.

As shown in Figure 9, fhe shutter mechanism of
the process cartridge 7 has the structures similar to
those of the shutter mechanism of the supply cartridge
9. The developing-device héusing 45 corresponds to the
T housing 44. The developing-device housing opening
45d corresponds to the T housing opening 44d. The
developing container communication opening 45a

corresponds to the T container communication opening
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44a. The development shutter inserting portion 45b
corresponds to the suéplying-side shutter inserting
portion 44b. The receiving~side shutter 65 corresponds
to the‘supplying—side shutter 35. The eylindrical
portion 65a corresponds to the cylindrical portion
35a; the connecting portion 65c¢ corresponds to the
connecting portion 35¢; the communication opening
(opening) 65b corresponds to the communication opening
35b; and non-opening portion 65d corresponds to the
non-opening portion 35d. The cap 69 corresponds to the
cap 39; fhe arm portion 69b corresponds to the arm
portion 39b; the hole portion'69c corresponds to the
hole portion 39c; the opening 69a corresponds to the
opening 39a; and the end recess 65cl corresponds to
the end fecess 35cl. 1In view of these correspondences,
the description of the corresponding portions of the
process cartridge will be omitted for simplicity.

The description will'be made as to the
receiving—side movable member 62,

As shown in Figure 10, a movable member 62
fixed to a free end of the shutter 65 functions to
move the shutter 65. In other word, the shutter 65 is
interrelated with the movement (rotation) of the
movable member 62. The movable member 62 is provided
with projections 62b (62bl, 62b2, 62b3, 62b4) and
recesses 62c (62cl, 62c2, 62c3, 62cd) to apply a

rotating force to the supply cartridge 9 with the
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mounting and demounting operations of the procese
cartridge 7 relative Eo the main assembly 100a of the
apparatus. The projection 62b is arranged along
rotational moving direction of the movable member 62.
The projection 62b2 is provided at the center portion
thereof with a recess 62dl so that it constitutes a
bifurcated projection. ‘In addition, the projection
62b4 is provided at the center portion thereof with a
recess 62d2 so that it constitutes a bifurcated

projection. The projections 62b2, 62b4 are engageable

with the projections 32b (32bl, 32b2, 32b3, 32b4) of

the movable member 32. The projections 62bl -~ 62b4
conetitute a receiving-side operating portion. More
particularly, the projections 62bl, 62b3 constitute a
first receiving-side operating portion, and the
projections 62b2, 62b4 constitute a second receiving-
side operating portion. The recesses 62dl, 62d2 are
provided to prevent the interference between the
projection 32b and the projections 62b2, 62b4.
Referring to Figure 10, the parts of the projection
62b2 and 62b4 are enclosed by chain lines.

The developer accommodating portion 16 is
further provided with a regulating member 68 for
reqgulating rotation of the movable member 62. The’
regulating member 68 is made slidable in the vertical
direction (direction of arrow E) by claw portions 71la,

72a of the slide rails 71, 72 provided in the
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developer accommodating portion 16. The regulating
member 68 is normally urged in a upward direction by a
spring force (elastic force) of a compression spring
70 provided between the devéloper accommodating
portion 16 and the regulating member 68. As shown in
Figure 10, when the regulating member 68 is af the
home position (regulation position), the regulation
recess 68a is sequentially 'engageable with the
projections 62b (62bl, 62b2, 62b3, 62b4) of the
movable member 62. By doing so, the rotation of the
movable member 62 is. regulated. In other word, by the
engagement between the projection_62b and the recess
68a, the rotation of the movable member 62 is
regulated or prevented.

The topmost surface of the housing 45 is
provided with a sealing member 67 having an opening
67a corresponding to the communication opening 45a.

The assembling method and operation of the
shutter of the process cartridge 7 and the elements
therearound will be described.

First, the shutter 65 is inserted into the
shutter inserting portion 45b of the housing 45. The
opening of the shutter inserting portion 45b is capped
with the cap 69. Then, the hole portion 69c of the cap
69 is engaged with a retaining portion 45c of the
housing 45. 1In this manner, the shutter 65 is fixed to

the housing 45. Then, the end projection 62a of the
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movable member 62 is press-fitted into the end recess
65cl of the shutter 65. The regulating member 68.is
engaged with the claw portions 7la, 72a of the slide
rail 71, 72 on the outside of the developer
accommodating portion 16. Thereafter, the spring 70 is
mounted between the regulating member 68 and the
developef accommodating portion 16. Subsequently, the
sealing member 67 is mounted to the communication
opening 45a side of the housing 45. The developing-
device housing 45 is fixed to the developer
accommodéting portion 16'by screws (unshownr) or the
like.

The shutter 65 opens and closes similarly to
the above-described shutter 35. With each 90° rotation
of the receiving-side shutter 65, the process
cartridge 7 alternately becomes capable of developer
reception from the developer supply cartridge 9
(developer-reception-permitting position, Figure 7,
{c)) and becomes incapable of developer reception a
(developer—reception—preventing position, 7, (d)).

Thus, the receiving opening l6a is opened and
closed by the rotation of the shutter 65 in
interrelation with the 90° rotation of the receiving-
side movable member 62.

Between the developer accommodating portion 16
and the developing-device housing 45, there is

provided a D toner seal 130 (Figure 18). One
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longitudinal end 130a of the D toner seal 130 is fixed
to the developer accoﬁmodating portion 16 and seéls
the receiving opening 16a. The other end of the D
toner seal 130 is fixed to the circular‘column portion
131a of the winding-up shaft 131. There is further
provided a rotétable driving force receiving portion
131b which is rotatable‘integrally with the circular
column portion 131la.

As shown in Figure 25, in the state that
process cartridge 7 is mounted in the main assembly
100a of the apparatus, the development driving force
reception coupling 156 receives thg driving force from
the main assembly coupling 155, for the developing
operation, provided in the main assembly of the
apparatus 100. The driving force receiving portion
131b receives the driving force through the gear train
including idler gears 157, 158, 159 from the gear
portion 156a of the coupling 156.

In this embodiment, when the process cartridge
7 is a fresh one (unused), the receiving opening 16a
may be sealed by the above-described toner seal 130.
In the case that receiving opening 16a is sealed by
the toner seal 130, when the process cartridge 7 is
set in the main assembly 100a of the apparatus, the
winding-up shaft 131 receives the driving force from
the main assembly through the driving force receiving

portion 131b.
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Whether the process cartridge 7 is a fresh one
or not is discriminatéd by the main assembly 100a of
the apparatus detecting information stored in memory
(unshown) provided in the process cartridge 7.

Then, the winding-up shaft 131 winds the toner
seal 130 up to opening the receiving opening 1l6a. When
the process cartridge 7 is removed from the main
aséembly 100a of the apparatus, the receiving opening
l6a is sealed by the shutter 65.

The process cartridge is also provided with the
receiviﬁg—side shutter 65 similarly to the developer
supply cartridge. For this reason, the leakage of the
developer from the developer receiving opening 16a can
be prevented sufficiently even if the toner seal is
not employed. However, with the structure employing
the above-described toner seal, the possible developer
leakage during transportation of the process cartridge
can be prevented assuredly.

In this embodiment, the receiving-side shutter
65 and the receiving-side movable member 62 are
unintegral or separate members. However, in an
alternative structure, as shown in Figure 28, the cap
69 is not used, but the receiving-side shutter
(receiving—side shutter portion) 97 is provided with a
disengagement prevention portion 97e sﬁch as snap fit
is provided, and the shutter 97 is engaged with a hole

98e of the developing-device housing 98 to prevent the
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disengagement. By doing so, the shutter 97 and the
receiving~side movablé portion 97f may be made
integral.

In Figure 28, the shutter 97 corresponds to the
above-described shutter 65; the movable member 97f
corresponds to the movable member 62; and the
developing-device housing 98 cdrresponds to the
developing-device housing 45. The communication
opening 97b corresponds to the communication opening
65b; and the non-opening portion 97d corresponds to
the non;opening portion 65d. The developing container
communication opening 98a corresponds to the
developing éontainer communication opening 45a; thé
development shutter inserting portion 98b corresponds
to thé development shutter inserting portion 45b; and
the develo?ing—device housing opening 98d corresponds
to the developing-device housing opening 45d.
Therefore, the detailed description of these elements
will be omitted for the sake of simplicity.

[Driving structure}for the shutter portion]

Referring to Figures 11 and 12, the description
will be made as to opening and closing operations of
the shutter 35 and the shutter 65 during the mounting
and demounting operations of the supply cartridge 9
and the process cartridge 7.

(In the case that developer supply cartridge is

mounted)
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. Referring to Figure'll, the description will be
made as to the case that supply cartridge 9 is mounted
to the main assembly 100a of the apparatus in a state
that process cartridge 7 is already set in the main
assembly 100a of the apparatus. For the simplicity of
illustration, the developer accommodating portion 33
and the developer accommpdating portion 16 are omitted
in Figure 11. The shutter 44, the comﬁunication
opening 45b, the shutter 65, the communication opening
65b, the engaging portion 3lal of the second
engageaﬁle member 3la and the engaging portion 31bl of
the first engageable member 31b, are indicated by
broken lines.

Before the supply cartridge 9 is mounted to the
main assembly 100a of the apparatus, the opening 44d
and communication opening 44a of the T housing are
positioned such that they are not opposed to the
communication opening 35b of the supplying-side
shutter 35 (the state shown in (b) in Figure 7)
(developer-reception-preventing position). Therefore,
the supply of the developer into the process cartridge
7 is prevented (closed state).

When the process cartridge 7 is mounted to the
main assembly 100a of the apparatus in the state that
supply cartridge 9 is not mounted to the main assembly -
100a of the apparatus, the movable member 62 receives

no force from anywhere. Therefore, the shutter 65 does



WO 2007/105375 PCT/JP2007/050541

10

15

120

25

51

not rotate. For this reason, the process cartridge 7
remains in the closed‘state in which the developer
reception is prevented.

The regulation recess 68a of thé regulating
member 68 and the projections 62b (62bl or 62b3) of
the movable member 62 are in engagement with each
other. Therefore, the movable member 62 is kept
regulated (the rotation (movement) is prevented).

The operator inserts the supply cartridge 9
into the main assembly 100a of the apparatus while the
portioné—to—be—guided 42a, 42b set on the main
assembly rails 10la, 10lb (in the direction indicated
by an arrow A in (k) of Figure 11).

When the supply cartridge 9 is advanced to the
position shown in (j) of Figure 11, the engaging
portion 3lal of the second engageable member 3la is
brought into contact to the inclined surface portion
68bl of the guide surface 68b of the regulating member
68.

With further advancement of the supply
cartridge 9, as shown in (i) of Figure 11, the
inclined surfaée portion 68bl is moved by the first
engageable member 3lal. Therefore, the regulating
member 68 having been urged to the upper regulation
position by the elastic force of the urging spring 70,
is moved doanardly against the elastic force toward

the developer accommodating portion 16 in the



WO 2007/105375 PCT/JP2007/050541

10

15

20

25

52

direction indicated by an arrow H in (i) of Figure 11
(movement-permitting éosition (rotation—permittiné
position)).

When the engaging portion 3lal of the supply
cartridge 9 reaches the flat surface portion 68b2 of
the guide surface 68b, the engagement between the
regulation recess 68a of the regulating member 68 and
a projection 62b (62bl or 62b3 in Figure 10) is
released. ‘By this, the movable membef 62 becomes
rotatable ((h) of Figure 11).

fhereafter, the engaging portion 3lal slides on
the flat surface portion 68b2 of the regulating member
68. And, the engaging portion 3lal is engaged with the
projection 62b (62bl or 62b3) of ﬁhe movable member 62
to rotate the movable member 62 in the couterclockwise
direction ((g) of Figure 11). With the rotation of the
movable member 62, the receiving-side shutter 65 fixed
theréto is also rotéted in the couterclockwise
direction together with the movable member 62. By this,
the communication opening 65b of the shutter 65 is
communicated with the developing-device housing
opening 45d and the communication opening 45a. More
particularly, the shutter 65 is now placed in the
developer-reception-permitting position ((c) of Figure
7). The recess 62c (62cl or 62c3 in Figure 10) 1is
provided to receive the engaging portion 3lal when the

engaging portion 3lal is engaged with the projection
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62b (62bl or 62b3).

When the suppiy cartridge 9 is advanced té the
position where the engagement between the engaging
‘portion 3lal and the movable member 62 is released,

5 the shutter 65 is completely rotated through 90°. Then,
the rotation of the shutter 65 stops. At this time,
the commﬁnication opening 65b takes such a position as
to oppose to the receiving opening 16a ((c) of Figure
7). Therefore, the opening state is reached in which

10 the developer reception from the supply cartridge 9 is
enabled ((f) of Figure 11). |

As shown in (e) - (d) of Figure 11, when the
supply cartridge 9 is furthér advanced into the main
assembly 100a of the apparatus, the inclined surface

i5 portion 68b3 is guided by the engaging portion 3lal.
Thereforé, the regulating member 68 moves upwardly
toward the regulation position (in the direction of an
arrow G in (e) of Figure 11) relative to the developer
accommodating portion 16 by the elastic force (spring

20 force) of the spring 70.

The engaging portion 3lal of the supply
cartridge 9 is disengaged from the.inclined surface
portion 68b3 of the guide surface 68b. The projection
62b (62b2 or 62b4 in Figure 10) is brought into

25 engagement With the regulation recess 68a of the
regulating member 68. The movable member 62 restores

the regulated position where the rotation is prevented
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({c) of Figure 11).

The supply carfridge 9 is further advanced ihto
the main assembly 100a of the apparétus. By this, the
bifurcated projection 62b (62b2 or 62b4 in Figure 10)
of the movable member 62 is éngaged with the
projection 32b (32b1l or 32b3 of Figure 8) and the
recess 320 (32cl or 32c3 of Figure 8) of the movable
member 32. At this time, the rotation of the movable
member 62 is regulated or prevented by the regulating
member 68. Therefore, the movable member 32 rotates in
the couferclockwise (direction of arrow I in (c) of
Figure 11) by the force received f;om the movable
member 62 with the entering movement of the supply
cartridge 9. With the rotation of the movable member
32, the shutter 35 fixed thereto also rotates in the
couterclockwise. The communication opening 35b of the
supplying-side shutter 35 is brought into fluid
commﬁnication (the developer can fiow therethrough)
with the housing opening 44d and the communication
opening 44a ((c) - (b) of Figure 115. In other word,
the shutter 35 of the supply cartridge 9 is now in the
developer-supply-permitting position.

The structure and operation of the process
caftridge 7 and supply cartridge 9 are summarized as
follows. Also, the positioning structure relative to
the main assembly 100a will be described.

The process cartridge 7 and the supply
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cartridge 9 are detachably mountable to the main
assembly 100a of the épparatus independently froﬁ each
other.

The process cartridge 7 includes the
photosensitive drum 1 and the developing roller 17 for
developing the eiectrostatic latent image formed on
the photosensitive.drum 1 with the developer. The
process cartridge 7 includes the receiving-side
shutter 65 movable between the developer-reception-
permitting position for opening the developer
receiviﬁg opening l6a for receiving the developer and
the developer—reception—preventing.positiQn for
closing the receiving opening 16a. The process
Cértridge 7. includes the receiving-side movable member
62 which is movable in interrelation with the shutter
65 aﬁd which includes receiving-side operating
portions 62b2 and 62b4 which are placed at the
operating position when the shutter 65 is at the
developer-reception-permitting position. The process
cartridge 7 includes the regulating member 68 for
regulating the movement of the movable member 62 when
the operating portion 62b2 or 62b4 is at the operating
position ((e) of Figure 11). Here, the operating
position is the position where the operating portion
62b2 or 62b4 is in engagement with the projection 32b
of the supplying-side movable member 32, and the

supplying-side movable member 32 is moved (rotated) by
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the relative movément between the supplying-side
movable member 32 andAthe receiving-side movable.
member 62. In this embodiment, the operating portion
62b2 or 62b4 is at the topmost position in the
operating position ((a) - (e)).

The supply cartridge 9 includes the supplying-
side developer accommodating portion 33 for
accommodating the developer. The supply cartridge 9
includes the T housing opening 44d for supplying the
developer from the developer accommodating portion 33
into the process cartridge 7 through the receiving
opening .1l6a, and the supplying—side shutter 35 is
movable between the toner-supply-permitting position
where the T housing opening 44d and the communication
opening 44a are in communicating relation with each
other and the developer-supply-preventing position for
closing the T housing opening 44d and the
communication opening 44a. The developer supply
cartridge 9 includes the movable member 32 having the
projection 32b which is engageable with the operating
portion 62b2 in the state of being regulated at the
operating position. When the supply cartridge 9
advances into the main assembly 100a of the apparatus,
the movable member 32 moves interrelatedly the shutter
35 from the toner-supply-preventing position to the
toner-supply~-permitting position by the operating

portion 62b2 or 62b4 engages with the projection 32b
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((d) = (a) of Figure 11).

When the suppl? cartridge 9 further advanées
into the main assembly 1OQa of the apparatus, the
portion-to-be-positioned 40 of the supply cartridge 9
abuts the main assembly supporting shaft 103 provided
in the main assembly 100a of the apparatus ((b) of
Figure 13). The portion-to-be-positioned 40 is
provided on the leading side end surface of the supply
cartridge 9 with respect to the entering direction of
the supply cartridge 9 into the main assembly 100a of
the appafatus. At this position, the 90°rotating
operation of the shutter 35 is completed, so that
mounting of the supply cartridge 9 to the main
assembly 100a of the apparatus is completed. At this
time, the rotation of the supplying-side shutter 65
stops. And, the communication opening 65b is at such a
position that it opposes the T housing opening 45d and
the communication opening 45a ((c) of Figure 7)
(developer-supply-permitting position). In the
developer supply opening 34 is now in the opening
state, and the developer can be supplied into the
process cartridge 7 ((a) of Figure 11).

When the cartridge 9 enters the main assembly
100a of the apparatus in a state that process
cartridge 7 is set in the main assembly 100a of the
apparatus, the operations of the receiving-side

movable member 62, the receiving-side shutter 65 and
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the regulating member 68 are as follows.

The movable mémber 62 functions to
interrelatedly move the shutter 65 between the
developer-reception-permitting position and the
developer-reception-preventing position. The movable
member 62 includes the receiving-side operating
portion (second receiving-side operating portion)
(bifurcated projections 62b2 and 62b4) which is at the
operating position when the shutter 65 is placed at
the developer-reception-permitting position. The
regulating member 68 regulates the movement (rotation)
of the movable member 62 in the stéte that said
receiving-side operating porfion is at the operating
position.

As described in the foregoing, the movable
member 32 of the cartridge 9 has the following
structures. When the cartridge 9 enters the main
assembly 100a of the apparatus, the movable member 32
is moved (rotated) by engaging with fhe receiving-side
operating portion (projection 62b2, 62b4) of the
movable member 62 regulated or confined by the
regulating member 68 placed at the operating position.
The movable member 32 interrelatedly moves the shutter
35 from the developer-supply-preventing position to
the developer-supply-permitting position. By doing so,
the shutter 35 opens the supply opening 34.

Here, in this embodiment, the receiving-side
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operating portion which is placed at operating
position when the shufter 65 is placed at the
developer—reception—permitting position. The movable
member 32 is moved by the engagement with the
receiving-side operating portion (projection 62b2,
62b4) to move the shutter 35 from the developer-
supply-preventing position to the developer-supply-
permitting position. Thergfore, when the supply
cartridge 9 enters the main assembly 100a of the
apparatus, the supply opening 34 opens only when the
shutter 65 is placed at the developer-reception-
permitting position, that is, only when the receiving
opening l6a is open. For this reason, it can be
avoided that supply opening 34 opens despite the
receiving opening 16a is closed. Thus, the leakage of
the developer from the supply opening 34 can be
prevented.

According to this embodiment, when the supply
cartridge 9 enters the main assembly 100a of the
apparatus, the supply opening 34 never opens unless
the process cartridge 7 is mounted to the main
assembly 100a of the apparatus.

As described in the foregoing, the supply
cartridge 9 is advanced into the main assembly 100a of
the apparatus while being carried on the main assembly
rails (main assembly side guide) 10la, 101b at the

portions-to-be-guided 42a, 42b. Tt is desirable that
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force required for the insertion is small while the
positioning of the su@ply cartridge 9 is assured.. From
this sfandpoint, there is provided a clearance which
is large at the clearance between the main assembly
supporting shaft 103 and the portion-to-be-positioned
40.

The portion—to—be—guided 42b which is closer to
the movable member 32 as seen in the cross-sectional
direction (left side with respect to the direction in
which the view of Figure 2 is seen) is guided. 1In
order to accomplish this, the main assembly rail 101b
functions to regulate a vertical deviation and a
leftward deviation of the supply cartridge 9. The main
assembly rail 101a fegulates downward and rightward
deviations of the developer supply cartridge 9.

The supply cartridge 9 and the main assembly
rail 101 will be described in detail. As shown in (b)
of Figure 2, the portion—to—bé—guided 42b. includes a
side portion-to-be-regulated 42b3, an upper side
portion-to-be-regulated 42bl and a lower portion-to-
be-regulated 42b2. When the developer supply cartridge
9 advances into the main assembly 100a of the
apparatus, the portion-to-be-regulated 42b3, the
portion-to-be-regulated 42bl and the portion~to-be-
regulated 42b2 are regulated by the main assembly rail
101b provided the main aésembly 100a of the apparatus.

The portion-to-be-regulated 42bl is prevented from
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upward movement by an upper sufface regulating portion
101bl of the main assémbly rail 101b. The lower .
portion-to-be~-regulated 42b2 is regulated in the
downward movement by the lower surface regulating
portion 101b2 of the main assembly rail 101b.
Similarly, the side portion-to-be-regulated 42b3 is
regulated in the laterai movement by the side surface
regulating portion 101b3 of the main assembly rail
101b. When the movable member 32 moves while being in
engagement with the movable member 62, the portion-to-
be—reguléted 42bl is prevented from upward movement by
the regulating portion 101bl. Therefore, the movable
member 32 can be moved with assured engagement with
the movable member 62. For this reason, the opening
and closing operations of the supplying-side shutter
35 and the receiving-side shutter 65 are assured.

Here, the portion-to-be-guided 42b is set so as
to be guided by the main assembly rail 101lb at least
during the operations of the supplying-side shutter 35,
the receiving-side shutter 65 and the regulating
member 68, shown in (k) - (a) of Figure 11.

Therefore, as shown in (k) - (a), during the
operations of the shutter members (35, 65) and the
regulating member 68, the portion-to-be-guided 42b of
the developer supply cartridge 9 is guided by the main
assembly rail 10lb with respect to the direction of

the view of Figure 2 (cross-sectional direction). Thus,
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the ﬁelative positional relation between the developer
supply cartridge 9 and the process cartridge 7 cén be
maintaiged with respect to the cross-sectional
direction.

(In the case that developer supply cartridge is

removed)

Wheﬁ the supply cartridge 9 is dismounted from
the main assembly 100a of the apparatus in the state
that process cértridge 7 and the developer supply
cartridge 9 are set in the main assembly 100a of the
apparatus, the operations are the opposite from those
described above. More particularly, the operations are
in the order of (a) - (b) - (¢) - (d) - (e} - (£f) -
(g) - (h) - (1) - (3) - (k). Through these steps, the
supplying-side movable member 32, the supplying-side
shutter 35, the regulating member 68, the receiving-
side movable member 62, and the receiving-side shutter
65 operate.

The supply cartridge 9 includes the developer
accommbdating portion 33 for accommodating the
developer. The supply cartridge 9 includes the
Supplying-side shutter 35 movable between the
developer—supply—pérmitting position for opening the
developer supply obening 34 for supplying the
developer from the developer accommodating portion 33
into the brocess .cartridge 7 through the developer

receiving opening 16a and the developer-supply-
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> breventing position for closing the developer supply

-opening 34. The developer supply cartridge 9 includes

the supplying-side movable member 32 (supplyihg—side
movable portion) having the projection.32b engageable
with the operating portion 62b2 or 62b4 which is
regulated or confined to be at the operating position.
The movahle member 32 is moved (rotated) by the
engagement of the operating portion 62b2 with the
projection 32b with the movement of the supply
cartridge 9 to remove from the main assembly 100a of
the appératus, to interrelatedly move the supplying-
side shutter 35 from the developerfsupply—permitting
position to the developer—supply—prevehting position
((a) - (e) in Figure 11).

Therefore, after the supply cartridge 9 is
removed, the shutter 65 of the process cartridge 7
remaining set in the main assembly iOOa of the
apparatus is interrelatedly closed by thevdismounting
operation of the supply cartridge 9 from the main
assembly 100a of the apparatus.

For this reason, even if the process cartridge
7 is removed in the state .that supply cartridge 9 is
not mounted to the main'assembly 100a of the apparatus,
the shutter 65 of the receiving opening 16a of the
process cartridge 7 keeps closed. Thus, even 1f only
the supply cartridge 9 is removed from the main

assembly 100a of the apparatus in the state that both
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of the process cartridge 7 and the supply cartridge 9
are set in the main assembly 100a of the apparatus,
the opening 16a of the shutter 65 is kept closed
assuredly.

When the supply cartridge 9 is removed from the
main assembly 100a of the apparatus in the state that
process cartridge 7 is set in the main assembly 100a
of the apparatus, the opefations of the movable member
62, the shutter 65 and the regulating member 68 will
be described.

first, the movable member 62 is movable to-
interrelatedly move the receiving-side shutter 65
between the developer—rgception—permitting position .
and the developer-reception-preventing position. The
movable member 62 includes the receiving-side
operating portion (second receiving-side operating
portion) (projections 62b2 and 62b4) which is at the
operating position when the shutter 65 is placed at
the developer-~reception-permitting position. The
regulating member 68 regulates the movement of the
movable member 62 when the operatinglportion
(projection 62b2 or 62b4) is at the operating position.

As described hereinbefore, when the supply
cartridge 9 is removed from the main assembly 100a ofh
the apparatus, the movable member 32 of the supply
cartridge 9 is moved by the engagement with the

receiving-side operating portion (projection 62b2 or
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62b4) of the movable member 62 which is regulated or
confined at the operéting position by the regulaﬁing‘
member 68. And, the movable member 32 interrelatedly
moves the shutter 35 from the developer-supply—
permitting position to the developer—sﬁﬁply—preventing
position.

in this manner, according to this embodiment of
the present invention, when the supply cartridge 9 is
removed from the main assembly 100a of the apparatus,
the movable member 32 is moved (rotated) by the
engagement with the receiving-side operating portion
(second receiving-side operating portion) (projection
62b2 or 62b4) of the movable member 62 which is
regulated or confined at the operating position by the

regulating member 68. Therefore, according to this

embodiment, when the supply cartridge 9 is removed

from the main assembly 100a of the apparatus,'the
receiving opening 1l6a is closed after the supply
cpening 34 is closed. Thus, when the supply éartridge
9 is removed from the main assembly 100a of the
apparatus, it would not happen that supply opening 34
is closed after the receiving opening 16a is closed.
Therefore, the possible leakage of the developer
through the supply opening 34 can be prevented. In the
case that supply cartridge 9 is mounted to the main
assembly 100a of the apparatus or is dismounted from

the main assembly 100a of the apparatus in the state
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that process cartridge 7 is set in the main assembly
100a of the apparatus; the operations of the movable
member 62, thg shutter 65 and the regulating member 68
are as follows.

First, the movable member 62 includes the first
receiving-side operating portion 62bl or 62b3 which is
at the oberating position when the shutter 65 takes
the developer-reception-preventing position, the
second receliving-side operating portion 62b2 or 62b4
which is at the operating position when the receiving-
side shutter 65 takes the developer-reception-
permitting position.

The regulating member 68 regulates the rotation
of the movable member 62 when the first operating
portion 62bl or 62b3 or second operating pbrtion 62b2
or 62b4 is placed at the operating position.

In the case that supply cartfidge 9 is mounted
to the main assembly 100a of the apparatus or is
dismounted from the main assembly 100a of the
apparatus in the state that process'cartridge 7 is set
in the main assembly 100a of the apparatus, the
operations of the engageable member (second engageable
member) 3la, the supplying-side movable member 32 and
the supplying-side shutter 35 are as follows:

First, when the supply cartridge 9 enters the
main assembly 100a of the apparatus, the engageable

member (second engageable member) 3la is brought into
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contact to the regulating member 68 which regulates
the rotation of the mévable member 62 by the first
operating portion 62bl or 62b3 placed at the operating
position prior to the supply shutter 35 opening the
5 supply opening 34. The engageable member 3la moves the

regulating member 68 downwardly against the elastic
force -of the spring 70. By this, it releases the
regulating operation of the regulating member 68. Thus,
the engageable member 3la permits movement of the

10 movable member 62. Subsequently, the engageable member
32a is éngaged with the first operating portion 62bl
or 62b3 to rotate the movable member 62, in
interrelation with which the shutter 65 is moved from
the developer-reception-preventing position to the

15 developer-reception-permitting position. That is, the
receiving opening l6a is opened.

In addition, when the supply cartridge 9 is
removed from the main assembly 100a of the apparatus,
the engageable member 3la is brought into contact to

20 the regulating member 68 which regulates (prevents)
the rotation of the movable member 62 by the second
receiving-side operating portion 62b2 or 62b4 placed
at the operating position and moves the regulating
member 68 downwardly against the elastic force, after

25 the supplying-side shutter 35 closes the supply
opening 34. By this, it releases the regulating

operation of the regulating member 68. Thus, the
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engageable member 3la permits movement of the movable
member 62. |

Then, the engageable member 32a rotates the
shutter 35 from the developer-reception-permitting
position to the developer-reception-preventing
position in interrelation with rotation of the movable
member 62 caused by engaging with the second operating
portion 62b2 or 6254. That' is, the receiving opening
l6a disclosed.

Here, the engageable member (second engageable
member).31a is disposed fixédly at a position
downstream of the supply opening 34 (supplying-side
movable member 32) with respect to the direction in
which the supply cartridge 9 enters the main assembly
100a of the apparatus. |

When the supply cartridge 9 enters the main
assembly 100a of the apparatus, the movable member 32
rotates by engagement with the movable member 62 which
is regulated by the regulating member 68 confining the
second operating portion 62b2 or 62b4 at the operating
position, after the receiving-side shutter 65 opens
the receiving opening 16a. The supplying-side movable
member 32 moves the supplying-side shutter 35 from the
developer-supply-preventing position to the developer-
supply-permitting position in interrelation with the
rotation thereof. That is, the supply opening 34 is

opened.
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When the suppiy cartridgée 9 is removed from the
main assembly 100a of'the appératus, and movable‘
member 32 rotates by the engagement with the movable
member 62 which is regulated by the regulating member
68 confining the second receiving-side operating
portion 62b2 or 62b4 at.the operating position, prior
to the réceiving—side shutter 65 closing the receiving
opening 1l6a. The movable member 32 moves the
supplying-side shutter 35 fram the developer—supply—
permitting position to the developer~supply-preventing
positioﬁ in interrelation with the rotation thereof.
That is, the supply opening 34 is closed.

According to this embodiment, when the supply
cartridge 9 is méunted to or dismounted from the main
assembly 100a of the apparatus in the étate that
process cartridge 7 its set in the main assembly 100a
of the apparatus, the leakage of the developer through
the supply opening 34 is prevented. The advantageous
effects of the foregoing embodiments can be provided.
(In the case that process cartridge is mounted to main
assembly of the apparatus)

The description will be made as to the case
that process cartridge 7 is mounted to the mgin
assembly 100a of the apparatus in the state that
supply cartridge 9 is set in the main assembly 100a of

the apparatus.

Before the process cartridge 7 is mounted to
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- opening 45d of the process cartridge 7 and the

communication opening 45a are not opposed to the
communication opening 65b ((d) of Figure 7). That is,
the shutter 35 takes the developer-supply-preventing
position. Therefore, the receiving opening 16a is
closed by the shutter 35, in which state the developer
cannot be received from the supply cartridge 9. The
regulation recess 68a of the regulating member 68 is
in engagement with the projection 62b (62bl or 62b3)
of the movable member 62. Therefore, the rotétion
(movement) of the movable member 62 is regulated or
prevented.

Even when the supply cartridge 9 is mounted to
the main assembly 100a of the apparatué in the state
that process cartridge 7 is out of the main assembly
100a of the apparatus, the movable membgr 32 does not
receive any force. Therefore, the shutter 65 does not
rotate. The supply opening 34 is closed, and in the
state, the developer supply to the process cartridge 7
is not possible. That is, the shutter 35 is kept at
the developer-supply-preventing position.

First, as described hereinbefore, the portions-
to-be-guided 43a 43b are placed on the main assembly
rails 102a, 102b, and the. process cartridge 7 is
advanced into the main assembly 100a of the apparatus

in the direction indicated by an arrow A in (k) of
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Figure 12).

When the procéss,cartfidge 7 is advanced to the
position shown by (3j) in Figure 12, the engaging
portion 31bl of the first engageable mémber 31lb of the
supply cartridge 9 is contacted to tﬁe inclined
surface portion 68b3 of the guide surfacé 68b of the
regulating member 68.

With further advancement of the process
cartridge 7, the inclined surface portion 68b3 is
guided by the engaging portion 31bl as sﬁown in (i) of
Figure 123’ Therefore, the regulating member 68 having
been urged to the upper regulation position by the
elastic force of the spring 70 is moved downwardly
against the elastic force (spring force) toward the
permitting position provided at a lower part where the
developer accommodating portion 16 is provided (in the
direction indicated by an arrow H in (1) of Figure 12).

When the engaging portion 31bl of the supply
cartridge 9 reaches the flat surface portion 68b2 of
the~guide surface 68b, the engagement between the
regulation recess 68a of the regulating member 68 and
the projection 62b (62bl or 62b3 in Figure 10) is
released. By this, the movable member 62 becomes
rotatable ((h) of Figure 12).

Thereafter, the engaging portion 31bl slides on
the flat surface portion 68b2 of the regulating member

68 to engage with the projection 62b (62bl or 62b3) of
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the movable member 62, by which the movable member 62
is rotated in the cléckwise direction ((g) of Fiéure
12) . With the rotation of the movable member 62, the
shutter 65 fixed thereto also rotates in the clockwise
direction. And, the communication opening 65b of the
shutter 65 is opposed to and communicated with the

housing opening 45d and the communication opening 45a.

'The recess 62c (62cl or 62c3 in Figure 10) is provided

to receive the engagiﬁg portion 3lal when the engaging
portion 3lal is engaged with the projection 62b (62bl
or 62b3).

When the process cartridge‘7 is advanced to
such a position that engagement between the engaging
portion 31bl and the movable member 62 is released,
the shutter 65 has been rotated by 90°. Then, the
rotation of the shutter 65 stops. At this time, the
communication opening 65b is opposed to the housing
opening 45d and the communication opening 45a
(developer-supply-permitting position). Here, £he
shutter 65 of the process cartridge 7 opens so that
process cartridge 7 is capable of ieceiving the
developer from the supply cartridge 9 ((f) of Figure
12).

As shown in (e) - (d) of Figure 12, when the
process cartridge 7 is further advanced into the main

assembly 100a of the apparatus, the inclined surface

portion 68bl is guided by the engaging portion 31bl.
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Therefore, the regulating member 68 is moved to the
upper regulation position (in the direction indiéated
by an arrow in (e) of Figure 12) by the elastic force
(spring force) of the spring 70. |

When the engaging portion 31bl of the supply
cartridge 9 departs from the inclined surface portion
68bl of‘the guide surféce 68b, the projection 62b
(62b2 or 62b4) in Figure 10 is engaged with the
regulation recess 68a of the regulating member 68. The
movable member 62 restores the regulated position
where tﬁe rotation ié prevented ((d) of Figure 12).

The process cartridge 7 is further advanced
into the main assembly 100a of the apparatus. Then,
the projection 62b (62b2 or 62b4 Figure 10 in) of the
movable member 62 is engaged with the projection 32b
(32b1 or 32b3 in Figure 8) and the recess 32c¢ (32c2 or
32c4 in Figure 8) of the movable member 32. At this
time, the rotation of the movable member 62 is
regulated or prevented by the regulating member 68.
Therefore, the movable member 32 receives the force
from the movable member 62 to rotate in the clockwise
direction (arrow J in (c¢) of Figure 12). With the
rotation of the movable member 32, the shutter 35
fixed thereto also rotates in the clockwise direction.
Then, the communication opening 35b of the shutter 35
is opposed to the T housing opening 44d and the

communication opening 44a ((c) - (b)).
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And, the portion-to-be-positioned of the
process cartridge 7 ié abutted to the main assemﬁly
supporting shaft (unshown) provided in thé‘main
assembly 100a of the apparatus. By doing so, the 90°
rotation the shutter 35 is completed. Thus, the
mounting operation of the process cartridge 7 to the
main assembly 100a of fhe apparatus is completed. At
this time, the rotation of the shutter 35 stops. The
communication opening 35b is now positioned to oppose
the’housing T opening 44d and the communicatioﬁ

opening.44a ((a) of Figure 7). The supply opening 34

is also opened, and therefore, the developer supply to

the process cartridge 7 is permitted ((a) of Figure
12).

Here, the process cartridge 7 includes the
receiving—side movable member 62 which will be
described below.

The movable member 62 includes the first
receiving-side operating portion (projection) 62b3,
62bl which are placed at the operating position when
the receiving-side shutter 65 is placed at the
developer-supply-preventing position, and the second

receiving-side operating portion (projection) 62b2,

62b4 which are placed at the operating position when

the receiving-side shutter 65 is placed at the
developer-supply-permitting position The movable

member 62 moves the shutter 65 interrelatedly. The
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movement of the mévable member 62 is regulated by the
regulating member 68 With the first operating poftion
62b3, 62bl placed at the first operating position. The‘
movable member 62 moves downwardly by the regulating
member 68 contacting the first engageable ﬁember 31b,
when the process cartridge 7 enters the main assembly
100a of\the apparatus.d By doing so, the movable member
62 is released from the regulating member 68 to become
movable (rotatable). Then, movable member 62 moveé

interrelatedly the receiving-side shutter 65 to the

.developér—supply—permitting position by the movement

thereof caused by the first operating portion 62b3,
62bl contacting the first engageable member 31b. The
movement of the movable member 62 is regulated or

confined by the regulating member 68 with the second

operating portion 62b2, 62b4 placed at the operating

position. The movable member 62 moves the receiving-
side shutter 65 to the developer-supply-permitting
position in interrelation with the movement (rotation)
of the supplying-side movable member 32 caused by
engagement of the second operating portion 62b2 62b4
with the supplying-side movable member 32.

In the case that process cartridge 7 is mounted
to the main assembly 100a of the apparatus in the
state that supply cartridge 9 is set in the main
assembly 100a of the apparatus, the operations of the

first engageable member 31b and the movable member 32
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of the supply cartridge 9 all as follows.

First, when tﬁe proceés cartridge 7 enteré the
main assembly 100a of the apparatus, the first
engageable member 31lb is brought into contact to the
regulating member 68 which regulates or confines the
movement of the movable member 62 in the state that
shutter 65 is at the developer-supply-preventing
position. And, the regulating member 68 is moved
downwardly. By doing so, the movable member 62
releases the regulating action of the regulating
member 68. By this, the movable member 62 becomes
movable (rotatable). Subsequently('the first
engageable member 31b moves the receiving-side shutter
65 to the permitting position in interrelation with
the movement (rotation) of the movable member 62
caused by contacting to the first engageable member
31b.

The movable member 32 is engaged with the
operating portion 62b2, 62b4 of the movable member 62
regulated or confined at the operating position. When
the process cartridge 7 advances into the main
assembly 100a of the apparatus, the movable member 32
moves the shutter 35 from the developer-supply-
preventing position to the déveloper—supply—permitting_
position.

In the case that process cartridge 7 enters the

main assembly 100a of the apparatus in the state that
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supply cartridge 9 is set in the main assembly 100a of
the apparatus, the operations of the receiving-side

movable member 62 and the regulating member 68 are as

follows.

First, the movable member 62 includes the first
recelving~side operating portion 62bl or 62b3 placed
at the operating position with the shutter 65 placed
at the developer-reception-preventing position, and
the second receiving-side operating portion 62b2 or
62b4 placed at the operating position with the shutter
65 placéd at the developer-reception-permitting
position.

The regulating member 68 regulates or prevents
thé movement the rotation) of the mbvable member 62
when the first receiving-side operating portion 62bl
or 62b3 is placed at the operating position, or when
the second receiving-side operating portion 62b2 or
62b4 is placed at the operating position.

When the process cartridge 7 enters the main
assembly 100a of the apparatus, the regulating member
68 is contacted to the engageable member (first
engageable member) 31b to release the movable mémber
62 from the regulating member 68, so that movable
member 62 becomes movable (rotatable). The shutter 65
is moved to the developer-reception-permitting
position in interrelation with the movement (rotation)

of the first operating portion 62bl or 62b3 caused by
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the contact by the engageable member 31b. Subéequently,
the movement of the mévable member 62 is again |
regulated by the regulating member 68 when the second
operating portion 62b2 or 62b4 is placed at the
operating position. And, the second operating bortion
62b2 or 62b4 is engaged with the movable member 32 to
move (rotate) it, and the supplying-side shutter 35 is
moved to the developer-supply-permitting position in
interrelation with the movement (rotation) of the
movable member 32. That is, the supply opening 34 is
opened..

In the case that process cartridge 7 enters the
main assembly 100a of the apparatus in the state that
supply cartridge 9 is set in the main assembly 100a of
the apparatus, the operations of the engageable member
(first engageable member) 31b, the supplying-side
movable member 32 and the supplying-side shutter 35
are as follows.

When the process cartridge 7 enters the main-
assembly 100a of the apparatus, the engageable member
(first engageable member) 31b is contacted to the
regulating member 68 which regqgulates the movement of
the movable member 62 with the first operating portion
62bl or 62b3 placed at the operating position. Thus,
the movable member 62 is released from the regulating
member 68. Thus, it permits the movement of the

movable member 62. The engageable member 31b is
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contacted to the first operating portion 62bl or 62b3
to move the movable ﬁember 32, in interrelation with
which the shutter 65 is moved to the developer-
reception-permitting position. In this manner, the
receiving opening 1l6a is opened.

When the process cartridge 7 enters the main
assembly 100a of the apparatus, the supplying-side
movable member 32 is moved'(rotéted) by engagement
with the second receiving-side operating portion 62b2
or 62b4 of the movable member 62 which is regulated or
confined by the regulating member 68 placed at the
operating position, after the engageable member 31b
moves the shutter 65 to the developer-reception-
permitting position. The movable member 32 moves
(rotates) interrelatedly the shutter 35 from the
developer-supply-preventing position to the developer-
supply-permitting position. By doing so, the supply
opening 34 is opened.

In this manner, in this embodiment of the
present invention, when the process cartridge 7 enters
the main assembly 100a of the apparatus, the first
operating portion 62bl 62b3 is contacted to the
engageable member 31b to move (rotate), in
interrelation with which the shutter 65 is moved to
the developer-reception-permitting position.

Subsequently, the second operating portion 62b2

or 62b4 is brbught into engagement with the movable
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member 32. In accordance with the advancement of the
process cartridge 7, the movable member 32 moves
(rotates), in interrelation with which the shutter 35
is moved to the developer-supply-permitting position.
That is, the supply opening 34 is opened.

Therefore, according‘to this embodiment, when
the process cartridge 7 enters the main assembly 100a

of the apparatus, the supply opening 34 is opened only

" after the receiving opening 1l6a is opened. Therefore,

‘the supply opening. 34 never opens in the state that

receiviﬁg opening l6éa is closed. Thus, according to

this embodiment, wheﬁ the process cartridge 7 enters

thé main assembly 100a of the apparatus, the leakage

of the developer through the supply opening 34 can be
avoided.

In addition, according to this embo@iment, when
the process cartridge 7 enters the main assembly 100a
of the apparatus, the receiving opening 16a is not
opened unless the supply cartridge 9 is mounted to the
main assembly 100a of the apparatus. In this manner,
the receiving opening 16a will never be opened in the
state that supply cartridge 9 is not mounted to the
main assembly 100a of the apparatus.

(In the case that process cartridge is removed from
main assembly of apparatus) |

When the process cartridge 7 is removed from

the main assembly 100a of the apparatus in the state
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that procesé cartridgé 7 and the developer supply
cartridge 9 are set iﬁ the main assembly 100a of.the
apparatus, the operations are opposite. That is,
referring to Figure 12, the order of operations is (a)
- (b) = (c) = (d) = (e) = (£) - (g) - (h) - (L) - (I
- (k). The movable member 32, the supplying-side
shutter 35, the regulafing member 68, the movable
member 62 and the receiving-side shutter 65 are
operated in this order.

As described in the foregoing, the process
cartridge 7T detachably mountable to. the main assembly
100a of the apparatus includes the‘receiving—side
shutter 65. The shutter 65 is movable between the
developer-reception-permitting position for opening
the receiving opening 1l6a for receiving the developer
to be used by the developing roller 17 for development
and the developer-reception-preventing position for
closing the developer receiving opening 1l6a.

Furthermore, the shutter 65 is‘provided with
the receiving-side movable member 62 which is
rotatable in interrelation with the shutter 65 so that
shutter 65 is movable between the developer-reception-
permitting position and the developer-reception-
preventing position. The movable member 62 includes
the receiving-side operating portion 62b2 or 62b4
which is placed at the operating position when the

shutter 65 is placed at the developer-reception-
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permitting position. The movable member 62 further
includes the regulatiﬁg member 68 for regulating.the
movement of the movable member 62 when it is pléced at
the operating position.

The developer supply cartridge 9 which is
detachably mountable to the main assembly of the
apparatus to supply the developer to the process
cartridge 7 includes the developer accommodating
portion 16 for accommodating the developer. The
developer supply cartridge 9 further includes the
supplyiﬂg—side shutter 35. The shutter 35 is movable
between the developer-supply-permitting position for
opening the supply opening 34 for supplying the
developer into the process cartridge through the
receiving opening 16a from the developér acéommodating
portion 16 and the developer-supply-preventing
position for closing the supply opening 34.
Furthermore, it includes the engageable member (first
engageable member) 31b. The first engageable member
31b is contacted to the regulating member 68 which
regulates or confines the movement (rotation) of the
movable member 62 with the'shutter 65 placed at the
developer-reception-preventing position, when the
process cartridge 7 enters the main assembly of the
apparatus 100. By releasing the movable member 62 from
the regulating member 68, the movement of the movable

member 62 is enabled. Subsequently, the first



WO 2007/105375 PCT/JP2007/050541

10

15

20

25

83

engageable member’31b is contacted to the movablg
member 62 to move thé movabie member 62, in
interrelation with which the shutter 65 is moved to
the description developer-reception-permitting
position. Furthermoré, the developer supply cartridge
includes the supplyingfside movable membér 32. When
the process cartridge 7 enters the main assembly of
the apparatus 100, the movable member 32 is moved
(rotated) by engagement with the operating portion
62b2 or 62b4 of the movable member 62 which is
regulatéd or confined by the regulating member 68
having the operating portion 62b4 or 62b2 placed at
the operating position. The movable member 32 moves
interrelatedly the supplying-side shutter 35 from the
developer-supply-preventing position to the developer-
supply—permitting position.

The receiving-side movable member 62 is
constructed as follows.

The ﬁovable member 62 includes the operating
portion (projection) 62b2, 62b4 which is placed at the
operating position when the shutter 65 is placed at
the developer-reception-permitting position. The
movable member 62 moves the shutter 65 interrelatedly.
The movable member 62 is regulated or prevented from
movement by the regulating member 68 placed at the
operating position, where the operating portion 62b2

is engaged with the projection 32b. By this, when the
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process cartridge 7 is removed from the main assembly
100a of the apparatus; the movable member 62 is ﬁoved
to move the shutter 35 to the devéloper—supply—
preventing position. Subsequently, the movable member
62 becomes movable (rotatable) by the regulating

member 68 contacting to the first engageable member

'31b. The movable member 62 is moved by the operating

portion (projection) 62b2, 62b4 contacting to the
first engageable member 31b and is moved thereby, in
interrelation with which the shutter 65 is moved to
the devéloper—reception—preventing position.

Therefore, after the process cartridge 7 is
removed from the main assembly 100a of the apparatus,
the supplying-side shutter 35 of the supply cartridge
9 which remains in the main assembly 100a of the
apparatus is closed automatically by the dismounting
operation of the process cartridge 7 from the main
assembly 100a of the apparatus.

In the case that process cartridge 7 is removed
from the main assembly 100a of the apparatus in the
state that supply cartridge 9 is set in the main
assembly 100a of the apparatus, the operations of the
receiving-side movable member 62, the receiving-side
shutter 65 and the regulating member 68 are as follows.

First, the receiving-side movable member 62
includes the receiving-side operating portion 62b2,

62b4 which is placed at the operating position with
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the shutter 65 placed at the developer-reception-
permitting position. ‘The movable member 62 functions
to interrelatedly move the shutter 65 between the
developer-reception-permitting position and the
devélqper—reception—preventing position. When the
process cartridge 7 is removed from the main assembly
100a of the apparatus, the receiving-side operating
portion 62b2, 62b4 of the movable member 62 which is
regulated or confined by the regulating member 68
placed at the operating position, is engaged with the
supplyiﬂg-side‘movable member 32 thereby to move
(rotate) the movable member 32. The movable member 32
moves interrelatedly the supplying-side shutter 35 to
the developer-supply-preventing position. That is, the
supply opening 34 is closed. Subsequently, the movable
member 62 is released from the regulating member 68 by
the reqgulating member 68 contacting to the engageable
member (first engageable member) 35b. The movable
member 62 becomes movable thereby. Then, movable

member 62 is moved by the contact of the receiving-

side operating portion 62b2, 62b4 to the engageable

member (first engageable member) 35b, in the relation
with which the shutter 65 is moved to the developer-
reception-preventing position. That is, the receiving
opening 1l6a is closed. In the case that process
cartridge 7 is removed from the main assembly 100a of

the apparatus in the state that supply cartridge 9 is
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set iﬁ the main aséembly 100a of the apparatus, the
operations of the supﬁlying—side movable member 32 and
the supplying-side shutter 35 are as follows.

First, when the procesé cartridge 7 1s removed
from the main assembly 100a of thé apparatus, the
movablé member 32 is moved (rotated)‘by the engagement
with the operating porfion 62b2, 62b4 of the movable
member 62 which ié regulated or confined by the
regulating member 68 with the shutter 65 placed at the
developer-reception-permitting position. The movable
member 32 moves (rotates) interrelatedly the shutter
35 from the developer—supply—permitting position to

the developer-supply-preventing position. That is, the

supply opening 34 is closed.

Here, according to this embodiment of the
present invention, when the process cartridge 7 is
removed from the main assémbly 100a of the apparatus,
the receiving-side operating portion 62b2, 62b4 is
engaged with the movable member 32 thefeby to move
(rotate) the movable member 32. The movable member 32
moves interrelatedly the shutter 35 to the developer-
supply-preventing position. Subsequently, the movable
member 62 is moved by the operating portion 62b2, 62b4
contact to the engageable member (first engageable
member) 31b, in interrelation with which the shutter
65 is moved to the developer-reception-preventing

position. That is, the receiving opening 1l6a is closed.
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Therefore, according to this embodiment, when
process cartridge 7 is removed from the main assembly

100a of the apparatus, the receiving opening 1l6a is

‘closed only after the supply opening 34 is closed.

Accordingly, with this embodiment of.the present
invention, the receiving opening 16a is never closed
in the state that suppiy opening 34 1is open.

| Thus, according to\this embodiment, the leakage
of the developer can be prevented, when the process
cartridge 7 is removed from the main assembly 100a of
the appératus.

The description will be made as to the case
that supply cartridge 9 is mounted to or dismounted
from the main assembly 100a of the apparatus in the
state that process cartridge 7 in set in the main
assembly of the apparatus and as to the case that
process cartridge 7 is mounted to or dismounted from
the main assembly 100a of the apparatus in the state
that supply cartridge 9 is set in the main assembly of
the apparatus.

-The operations of the receiving-side movable
member 62, the receiving-side shutter 65 and the
regulating member 68 of the process cartridge 7 are

the same as with the case in that supply cartridge 9

'is mounted to or dismounted from the main assembly

100a of the apparatus in the state that process

cartridge 7 is set in the main assembly 100a of the
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apparatus. 7

First, the fifst engageéble member (engagéable
member) 31b, the second engageable member (engageable
member) 32b and the supplying-side movable member 32
are as follows.

First, the first engageable member (engageable
member) 31lb will be described.

- When the process cartridge enters the main
assembly of the apparatus, the first engageable member
31lb is contacted to the regulating member 68 which
regulates or confines the rotation of the movable
member 62 Qith the first receivingfside operating
portion 62bl or 62b3 placed at the operating position,
prior to the shutter 35 opening the supply opening 34.
The first engageable member 31b moves'fhe regulating
member 68 downwardly against the elastic force of the
spring 70. By doing so, the movable member 62 is
released from the regulating member 68. By this, the
movable member 62 becomes movable. Subsequently, the
first engageable member 31b is engaged with the first
operating portion 62bl or 62b3 thereby to rotate the
movable member 62, in interrelation with which the
shutter 65 is moved from the developer-reception-
preventing position to the developer-reception-
permitting position. That is, the receiving opening
16a is opened.

When the process cartridge 7 is removed from
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the main assembly 100a of the apparatus, the fir;t
engageable member 315 is brought into contact to the
regulating member 68 which regulafes or confines the
rotation of the movable member 62 with the second

5 receiving-side éperating portion 62b2 or 62b4 placed
at the operating position. The first engageable member
31b moves the regulating member 68 downwardly against
the elastic force of the spring 70 to release the
movable member 62 from the regulating member 68. Thus,

10 it permits the movement of the movable member 62. The
first eﬁgageable member 31b is engaged with the second
receiving-side operating portion 62b2 or 62b4 thereby
to rotate the movable member 62, in interrelation with
which the shutter 65 is rotated from the developer-

15 reception-permitting position to the develéper—
reception-preventing position. That is, the receiving
opening l6a is closed.

Here, the first engageable member 31b is fixed
at a position upstream of the supply opening l6a

20 (supplying-side movable member 32) the entering
direction in which the supply cartridge 9 enters the
main assembly 100a of the apparatus.

The description will be made as to the second
engageable member 3la.

25 When the supply cartridge 9 enters the main
assembly 100a of the apparafus, the second engageable

member 3la is brought into contact to the regulating
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member 68 which regulates or confines the rotatipn of
the movable member 62 with the first receiving-side
operating portion 62bl or 62b3 placed at the operating
position, prior to the shutter 35 opening the supply
opening 34. Tﬂe second engageable member 3la moves the
regulating member 68 downwardly against the elastic
force to release the mévable member 62 from the
regulating member 68. By doing so the second
engageable member 31b makes the receiving-side moﬁable
member 62 movable. Then, the second engageable member
31b is éngaged‘with the first operating portion 62bi
or 62b3 to rotate the movable member 62, in
interrelation with which the shutter 65 is moved from
the developer-reception-preventing position to the
developer-reception-permitting position, namely, the
receiving opening 16a is opened.

When the supply cartridge 9 is removed from the
main assembly 100a of the apparatus, the second
engageable member 3la is brought into contact to the
regulating member 68 which regulates or confines the
rotation of the movable member 62 with the second
operating portion 62b2 or 62b4 placed at the operating
position, after the shutter 35 closes the supply
opening 34. The second engageable member 3la moves the
movable member 62 downwardly against the elastic force
of the spring 70. By this, it releases the regulating

operation of the regulating member 68. Thus, it
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permits the movement of the movable member 62.

Subsequently, the seéond engageable member 3la ig
engaged with the second operating portion 62b2 or 62b4
to rotate the movable member 62, in interrelation with
which the shutter 65 is rotated from the de&eloper—
reception-permitting position to the developer-
receptién-preventing pésition. That is, the receiving
opening 16a is closed. |

Here, the second engageable member 3la is fixed
at the position downstream of the supply opening 34
(supplying—side movable member 32) with respect to the
entering direction in which the supply cartridge
enters the main assembly of the apparatus.

The description will be made as to the
supplying-side movable member 32.

First, when the process cartridge 7 enters the
main assembly 100a of the apparatus, the movable
member 32 is rotated by engagement with the movable
member 62 which is regulated by the regulating member
68, more particularly which is prevented from rotating
by the second operating portion 62b2 or 62b4 confined
at the operating position, after the first engageable
member 31b causes the shutter 65 to open the receiving
opening l6a. The movable member 32 moves
interrelatedly the shutter 35 from the developer-
supply-preventing position to the developer-supply-

permitting position. That is, the supply opening 34 is
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opened.

In addition,‘the movable member 32 is rotated
by engagement with the movable member &2 which is
regulated by the regulating member 68,‘more
particularly, which is prevented from rotating by the
second operating portion 62b2 or 62b4 confined at the
operating position, prior to the first engageable
member 31b causes the shutter 65 to close the
receiving opening 16a, when the process cartridge 7 is
removed from the main assembly 100a of the apparatus.
The movable member 32 moves interrelatedly the shutter
35 from the developer—supply—permitting position to
the developer—supply—preventing position. That is, the
supply opening 34 is closed.

In addition, when the supply cértridge 9 enters
the main assembly 100a of the appa;atus, the movable
member 32 is rotated by engagement with the movable
member 62 which is regulated by the regulating member
68, more particularly, which is prevented from

rotating by the second operating portion 62b2 or 62b4

. confined at the operating position, after the second

engageable member 3la causes the shutter 65 to open
the receiving obening l6a The movable member 32 moves
interrelatedly the shutter 35 from the developer-
supply-preventing position to the developer-supply-
permitting position. That is, the supply opening 34 is

opened.
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In addition, when the supply cartridge 9 is
removed from the main'assembly 100a of the apparatus,
the movable member 32 is rotated by engagement with
the movable member 62 which is regulatéd the
regulating member 68, more particularly, which is:
prevented from rotating by the second operating
portion 62b2 or 62b4 confined at the operating
position. The movable member 32 moves interrelatedly
the shutter 35 from the developer-supply-permitting
position to the developer~-supply-preventing position.
That is; the supply opening 34 is closed.

The description will be madé as to'the case
that supply cartridge 9 enters the main assembly 100a
of the apparatus in the state that process cartridge 7
is set in the main assembly of the apparatus and as to
the case that process cartridge 7 enters the main
assembly 100a of the apparatus in the state that
supply cartridge 9 ié set in the main assembly of the
apparatus.

The description will be made as té the
structures and operations of the recelving~side
movable member 62 énd the regulating member 68 of the
process cartridge 7.

The movable member 62 is rotated in
interrelation with the shutter 65 such that shutter 65

is movable between the developer-reception-permitting

position and the developer-reception-preventing
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position. The movable member 62 includes the first
receiving-side operaﬁing portion 62bl or 62b3 which is
placed at the operating position when the shutter 65
takes the developer-reception-preventing position, and
the second receiving-side operating portion 62b2 or
62b4 which is placed at the operating position when
the shutter 65 takes the developer-reception-
permitting position.

| The regulating member 68 regulates the rotation
of the movable member 62 when the first operating
portion.62b1 or 62b3 or second operating portion 62b2
or 62b4 is placed at the operating position.

The description will be made as to the
structures and operations of the first engageable
member 31b, the second engageable member 3la and the
supplying-side movable member 32 of the supply
cartridge 9.

When the process cartridge 7 enters the main
assembly 100a of the apparatus, the first engageable
member 31b is brought into contact to the regulating
member 68 which regulates the movable member 32, more
particularly, which prevents the movable ﬁember 32
from rotating by the first operating portion 62bl or
62b3 confined at the operating position, prior to the
shutter 35 opening the supply opening 34. The first
engageable member 31b moves the regulating member 68

downwardly against the elastic force of the spring 70.



WO 2007/105375 PCT/JP2007/050541

10

15

20

25

By this, it releases the regulating operation of the
regulating member 68; Thus, it permits the moveﬁent of
the movable member 62. Subsequently, the first
engageable member 31b is engaged with fhe first

operating portion 62bl or 62b3 to rotate the movable

- member 32, in interrelation with which the shutter 65

is rotated from the developer-reception-preventing
position to the developer-reception-permitting
position. That is, the receiving opening l6a is opened.
When the supply cartridge 9 enters the main
assembly 100a of the apparatus, the second engageable
member 3la is brought into contac£ to the regulating
member 68 which regulates the movable member 62, more
particularly, which prevents the movable member 62
from rotating by the first operating portion 62bl or
62b3 confined at the operating position, prior to the
shutter 35 opening the supply opening 34. The second
engageable member 3la moves the regulating member 68
downwardly against the elastic force; By this, it
releases the regulating operation of the regulating
member 68. Thus, it permits the movement of the
movable member 62. The second engageable member 31la is
engaged with the first operating portion 62bl or 62b3
to iotate the movable member 62, in interrelation with
which the shutter 65 is rotated from the developer-
reception-preventing position to the developer-

reception-permitting position. That is, the receiving
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opening 16a is opened.

When the procéss cartridge 7 enters the main
assembly 100a of the apparatus, the supplying-side
movable portion 32 is rotated by engagement with the
movable member 62 which is confined by the regulating
member 68, more particularly, which is prevented from
rotating by the second‘operating portion 62b2 or 62b4
confined at the Operating position, after the first
engageable member  31b causes the shutter 65 to open
the receiving opening 16a. The supplying-side movable

portion 32 rotates interrelatedly the shutter 35 from

' the developer—supply—preventing position to the

developer—supply—permitting position. That is, the
supply opening 34 is opened.

Therefore, according to this embodiment of the
present invention, the same advantageous effects as
with the foregoing embodiments are provided.

| The description will be made as to the
structures and operations in the case that supply
cartridge 9 is removed from the main assembly 100a of
the apparatus, or the process cartridge 7 is removed
therefrom in a state that process cartridge 7 and the
supply cartridge 9 are set in the main assembly 100a
of the apparatus.

The structures of the receiving-side movable
member 62 and the regulating member 68 of the process

cartridge 7 are the same as those of the foregoing
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embodiments.

The descriptiﬁn will be made as to the
structures and operations of the first engageable
member 31b, the second engageable membér 3la and the

supplying-side movable member 32 of the supply

cartridge 9.

When the process cartridge 7 is removed from
the main assembly 100a of the apparatus,tthe first
engageable member 31b is brought into contact to the
regulating member 68 which regulates the movable
member 62, more particularly, which is prevented from
rotating by the second operating portion 62b2 or 62b4
confined at the operating position, after the shutter
35 closes the supply opening 34. The first engageablé
member 31b moves the regulating member 68 downwardly
against the elastic forée. By doing so, the first
engageable member 31b releases the movable member 62
from the regulating member 68. Thus, it permits the

movement of the movable member 62. Subsequently, the

first engageable member 31b is engaged with the second

operating portion 62b2 or 62b4 to rotate the movable
member 62, in interrelation with which the shutter 65
is rotated from the developer—feception—permitting
position to the developer-reception-preventing
position. That is, the receiving opening l6a is closed.
When the supply cartridge 9 is removed from the

main assembly 100a of the apparatus, the second
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engageable member 31a is brought into contact to the
regulating member 68 which regulates the movable
member 62, more particularly, which prevents the
movable member 62 from rotating by the second
operating portion 62b2 or 62b4 confined at the
operating position, after the shutter 35 closes the
supply opening 34. The second engageable member 3la
moves the regulating member 68 downwardly against the
elastic force. By this, it releases the regulating
operation of the regulating member 68. Thus, it
permits'the movement of the movable member 62.
Subsequently, the second engageable member 31a is
engaged with the éecond operating portion 62b2 or 62b4
to rotate the movable member 62, in interrelation with
which the shutter 65 is rotated from the developer-
reception-permitting position to the developer-
reception-preventing position. That is, the receiving
opening léa is closed.

According to this embodiment, the same
advantageous effects as with the foregoing embodiments
are provided.

Here, the receiving-side movable member 62 is
disposed on the upper surface of the process cartridge
when the process cartridge 7 is mounted to the main
assembly 100a of the apparatus. The movable member 62
is rotatable such that peripheral moving direction

thereof is along the mounting and dismounting
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direction relative to the main assembly 100a of the
apparatus of the procéss cartridge 7 and along the
length of the process cartridge 7. That is, the
movable member 62 is rotatable about a horizontal axis
extending in a direction crossing with a longitudinal
direction of the process cartridge 7.

The shutter 65 is disposed on the upper surface
of the process cartridge 7 when the process cartridge
7 is mounted to the main assembly 100a of the
apparatus. The rotatable shutter 65 ié cylindrical in
shape. The shutter- 65 is rotatable such that

peripheral moving direction thereof is along the

- mounting and dismounting direction relative to the

main assembly 100a of the apparatus of the process
cartridge 7 and along the length of the process
cartridge 7. In other words, the shutter 65 is in the
form of a cylinder rotatable about a horizontal axis
extending in a direction crossing with the
longitudinal direction of the process cartridge 7. The
shutter 65 ié provided with an opening (communication
opening 65b) in the peripheral surface thereof to
permit flow of the developer in the radial direction
of the cylindrical shape. When the opening is opposed
or aligned with the receiving opening 16a, it opens
the receiving opening l6a. The shutter 65 closes the
receiving opening léa by a portion thereof other than

the opening is opposed to the developer receiving
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opening.

Here, the uppér surface is a surface facing
upward when the process cartridge 7 is mounted to the
main assembly 100a of the apparqtus. If does not
necessarily mean a topmost service of the cartridge.

In this embodiment, the receiving-side shutter
65 is cylindrical, but'this is not limiting. For
example, the shutter 65 may be any rotatable member,
more particularly, it may be in the form of a circular
column, for example. However, the cylindrical shape is
preferable from the standpoint of easiness a
manufacturing. The shutter is not limited to the
rotatable structure, but may be of a slidable
structure, which will be described hereinafter.

The first receiving-side operating portion 62bl
or 62b3 is provided with a projection provided on the
peripheral surface of the receiving-side movable
member 62. The projection is engaged with the
engageable mémber (first engageable member 31b, second
engageable member 3la) to receive the rotating force.
By doing so, the receiving-side shutter 65 is rotated.
The second receiving-side operating portion 62b2 or
62b4 is provided with a projection provided on the
peripheral surface of the movable member 62. The
projection is engaged with the projection of the
supplying~side operating portion 32bl, 32b2, 32b3,

32b4d of the movable member 32. By doing so, the
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supplying~side shutter 35 is rotated.

According to fhis embodiment of the present
invention, the transmission of the force is assured
because it is accomplished by abutment between the
projections.

The movable member 32 is disposed on the lower
surface of the supply éartridge 9 when the supply
cartridge 9 is mounted to the main assembly 100a of
the apparatus. The movable member 32 is rotatable such
that peripheral moving direction thereof is along the
mountiné and dismounting direction relative to the
main assembly 100a of the apparatus of the supply
cartridge 9 and along the length of the supply
cartridge 9. That is, the movable member 32 is
rotatable about a horizontal axis extending in a
direction crossing with a longitudinal direction of
the supply cartridge 9.

The shutter 35 is disposed on the lower surface
of the supply cartridge 9 when the supply cartridge 9
is mounted to the main assembly 100a of the apparatus.
The rotatable shutter 65 is cylindrical in shape. The
shutter 35 is rotatable such that periphéral moving
direction thereof is along the mounting and
dismounting direction relative to the main assembly
100a of the apparatus of the supply cartridge 9 and
along the length of the supply cartridge 9. 1In other

words, the shutter 35 is in the form of a cylinder
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rotatable about a horizontal axis extending in a
direction crossing w1th the longitudinal dlrectlon of
the supply cartridge 9. The shutter 35 is provided
with an opening (communication opening 35b) in the
peripheral surface thereof to permit flow of the
developer in the radial direction of the cylindrical
shape, fhe opening being opposed or aligned with the
receiving opening 16a to open the receiving opening
l6a. When the opening (communication opening 35b) is
opposed to the supply opening 34, the supply opening
34 is obened, and when a portion other than the
opening (communication opening 35b) is opposed to the
Supply opening 34, the supply opening 34 is closed.

Here, the lower surface means the surface or
side facing downward when the supply cértridge 9 is
mounted to the main assembly 100a of the apparatus. It
does not nécessarily mean the bottommost surface.

In this embodiment, the shutter 35 is
cylindrical in shape, but this is not limiting to the
present invention. It may be any rotatable member, a
rotatable circular column, for example. However, the
cylindrical shape is preferable from the standpoint of
easiness a manufacturing. The shutter 35 is not
limited to a rotatable one, but may be a slidable
shutter, which will be described hereinafter.

Furthermore, the movable member 32 is provided

with the supplying-side operating portions 32bl, 32b2,
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32b3 and 32b4. The projection of the supplying-side

operating portion 32bi, 32b2, 32b3, 32b4 is engaged
with the projection of the receiving-~side opérating
portion 62b2, 62b4 to receive a rotatiﬁg force. By
doing so, the shutter 35 is rotated.

According to this embodiment of the present
invention, the transmission of the force is assured
because it is accomplished by abutment between the
projections.

As described hereinbefore, in this embodiment,
the shutters 35 and 65 are rotatable cylindrical
members (rotatable member). This is advantageous over
a translational movement shutter in that area to which
the developer is deposited is small.

The above-described operating position will be
described in detail.

The operating position is the position at which
the receiving-side operating portion (second
receiving-side operating portion) 62b2, 62b4 of the
receiving-side movable member 62, when the process
cartridge 7 is mounted to the main assembly 100a of
the apparatus, is opposed to or engaged with the
supplying-side movable member 32 of the supply
cartridge 9 mounted to the main assembly 100a of the
apparatus. In this embodiment, the operating position
is at the topmost position of the track of the

rotation of the receiving-side movable member 62. At
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this operating position, the receiving-side operating
portion 62b2, 62b4 réceives the force from the
engageable member 3la or 31b to rotate the receiving-
side movable member 62. Or, at this operating position,
the receiving-side operating portion 62b2, 62b4

applies the force to the supplying-side movable member
32 to rétate the supplying-side movable member 32.

In this manner, even if the developer supply
cartridge 9 is mounted to the main assembly 100a of
the apparatus in the state that process cartridge 7 is
not mounted to the main assembly 100a of the apparatus,
the closed state of the developer supply opening 34 is
maintained. In addition, even when the process
cartridée 7 1s removed from tﬁe main assembly 100a of
the apparatus in the state that both of the process
cartridge 7 and the developer supply cartridge 9 are
mounted to the main assembly 100a of the apparatus.

In the foregoing examples, the cartridges are
properly operated irrespective of the order of
mounting the supply cartridge 9 and the process
cartridge 7 or the order of dismounting the supply
cartridge 9 and the process cartridge 7. The
supplying-side movable member 32 and the receiving-
side movable member 62 are rotatable such that
peripheral moving direction is along the mounting
direction. In other words, movable member 62 is

rotatable about a horizontal axis extending in a
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direction crossing with the longitudinal dlrectlon of
the process cartrldge 7 in the state that process
cartridge 7 is mounted to the main assembly 100a of
the apparatus. Similarly, movable member 32 is
rotatable about a horizontal axis extending in a
direction crossing with the longitudinal direction of
the supply cartridge 9 in the state that supply
cartridge 9 is mounted to the main assembly 100a of
the apparatus.

Here, "horizontal" does not necessarily mean
"perpendicular to the vertical direction (the
direction of gravity)". More particularly, in this
example, the "horizontal" covers the inclination from
the right horizontal direction within the range of *
15°. The range is satisfactory as long as the movable
member 32 and the movable member 62 are engaged with
each other such that force can be transmitted. In
other words, the range is satisfactory if the shutters
35 and 65 can be rotated.

By this, as compared with the conventional
structure in which the supply opening and the sealing
portion are mounted to a flat member rotatable about a
vertical axis, the area of the developer supply
opening and the area of the shutter are smaller with
respect to the cross-sectional direction. For this
reason, the process cartridge 7 and the developer

supply cartridge 9 can be downsized, and the foot
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print of the image forming apparatus 100 can be
reduced in the case that four proéess cartridges 7 and
four developer supply cartridges 9 are arranged. |

In addition, the supply openingv34 of the
supply cartridge 9 is opened, only after the receiving
opening 16a of the process cartriage 7 is opened,
irrespective of the order of mounting operations of
the process cartridge 7 and the suﬁply cartridge 9
into the main assembly 100a of the apparatus.
Therefore, the top level of the developer accommodated
in the ?rocess cartridge 7 (developer accommodating
portion 16) can be raised\to the neighborhood of the
receiving opening. This enables downsizing of the
process cartridge 7 with respect to the direction of
height. Even when the process\cartridée 7 is mounted
to the main assembly 100a of the apparatus in the
state that supply cartridge 9 is not set in the main
asseﬁbly 100a of the apparatus, the receiving opening
l6a is never be opened. Therefore, the developer is
prevented from blowing out through the opening 16a
even upon the impact when the process cartridge 7 is
mounted to the main assembly 100a of the apparatus.
For this reason, the developer can be accommodated up
to the neighborhood of the top level 7e.

In addition, the supply opening 34 is openea
ohly after the receiving opening l6a is opened

irrespective of the order of mounting of the process
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cartridge 7 and supply cartridge 9 into the main
assembly 100a of the.apparatus. Therefore, the
developer is prevented from scattering when the
process cartridge 7 or the developer supply cartridge
9 is mounted to the main assembly 100a of the
apparatus.

fhe developer receiving opening 16a is closed
only after the supply opening 34 is closed,
irrespective of the order of dismounting operations of
the process cartridge 7 and the supply cartridge 9
from the main assembly 100a of the apparatﬁs.
Therefore, the developer is prevented from scattering
when the process cartridge 7 and/or the supply
cartridge 9 is removed from the main assembly lOba of
the apparatus. |

As described hereinbefore, the receiving
opening 1l6a of the process cartridge 7 is not opened
when the supply cartridge 9 is not set in the main
assembly 100a of the apparatus. Therefore, even when
the process cartridge 7 is‘left in the main assembly
100a of the apparatus in the state that supply
cartridge 9 is not set in the main assembly 100a of
the apparatus, it is unlikely that foreign matter
enters the process cartridge 7.

The supplying-side shutter 35 and the
receiving-side shutter 65 can be opened in response to

the mounting operation of the process cartridge 7 or
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the supply cartridge 9 irrespective of the order of
mounting operations 6f the process cartridge 7 and the
supply cartridge 9 into the main assembly 100a of the
apparatus.

Furthermore, the supplying-side shutter 35 and
receiving-side shutter 65 receiving-side shutter 65
can be élosed in response to the dismounting operation
of the process cartridge 7 -and the supply cartridge 9,
irrespective of the order of removing operations of
the process cartridgé 7 and the supply cartridge 9-
into the main assembly-100a of the apparatus.

Accordingly, the opening and closing states of
the supplying-side shutter 35 and the receiving-side
shutter 65 can beyéwitched therebetween in response to
the mounting operations of the process cartridge 7 and
the supply cartridge 9, irrespective of the order of
mounting operations of the process cartridge 7 and the
supply cartridge 9 into the main assembly 100a of the
apparatus. |

Thus, the operator can properly mount or
dismount the process cartridge 7 and the supply
cartridge 9 relative to the main assembly 100a of the
apparatus irrespective of the order of the mounting
and demounting operations of them. Thus, the mounting
and demounting operativity is improved.

In addition, only when the receiving-side

shutter 65 opens the receiving opening 16a, the
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projection 62b of the cartridge side movable member 62
and the projection 32b and recess 32c of the
supplying-side movable member 32 are engageable with
each other.

For this reason, the movable members 32 and 62
function as detection portions for detecting the
opening state of the shutter of the process cartridge
7. This eliminates the necessity of provision of
detecting mechanisms for this purpose. Furthermofe,
even if the operator erroneously mounts process
Cartridée 7 process cartridge 7 into the main assembly

of the apparatus 100 in the state that shutter 65 of

. the process cartridge 7 is open, and then the operator

mounts the supply cartridge 9 into the main assembly
of the apparatus 100, the movable members 32 and 62
are not engaged with each other.

In that occasion, the mounting of the supply
cartridge 9 results in incomplete mounting. The
incompleteness can notify the operator of the
erroneous mounting of the process cartridge 7.

[Second embodiment]

Referring to Figure 14 - Figure 16, the shutter
mechanism acéording to a second embodiment of the
present invention will be described. In the second
embodiment, the shutter portion is slidable in
horizontal directions rather than rotatable. The basic

structures of the developer supply cartridge and the
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process cartridge and the like are the same as those

of the first embodiménts, and therefore, the detailed
description thereof is omitted for simplicity. The
shutter mechanism of the developer supﬁly cartridge

and process cartridge process cartridge will be
described. The same reference numerals as in
Embodiment 1 are assigﬁed to the elements having the
corresponding functions in ‘this embodiment, and the
detailed description thereof is omitted for simplicity.

Figure 14 is an exploded perspective view of a
shutter of a supply cartridge 9 and the elements
therearound. Figure 15 is a perspective view of the
shutter of the process cartridge 7 and the elements
therearound. Figure 16 illustrates operations of the
shutter of the supply cartridge 9 and éhows the
elements thefearound.

The shutter of the supply cartridge 9 in this
embodiment will be described.

As shown in Figure 14, on the lower surface,
when the process cartridge 7 and the supply cartridge
9 are is set in the main assembly 100a of the
apparatus, of the developer accommodating portion 33
of the supply cartridge 9, the T housing 46 is fixed.
The T housing 46 is provided with a T housing opening
46a corresponding to the receiving opening 1l6a of the
process cartridge 7. At the opposite ends of the T

housing opening 46a, there are provided groove
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portions 46b 46¢c and stopper portions 46d. Below the T
housing opening 46a,‘a supplying-side shutter 82-is
provided.

The supplying-side shutter 82 comprises a
shutter portion (supplying-side shutter portion) 82a
for opening and closing the T housing opening 46a and
a supplying-side movabie portion 82b for providing the
opening and closing force by engagement with the
process cartridge 7. The shutter portion 82a is
provided with a supplying-side shutter communication
port‘82é, a portion-to-be-engaged 82d, 82e and a‘claw
ﬁortion 82f. On the other hand, the supplying-side
movable portion 82b is provided with a guide groove-
82bl including inclined surfaceé and a flat surface
portion.

The assembling method of the shutter of the
supply cartridge 9 will be described.

Fifst, portions-to-be~engaged 82d, 82e of the
supplying-side shutter 82 are engaged with groove
portions 46b, 46c of the T housing 46. They are
engaged such that claw portion 82f of the supplying-
side shutter 82 rides over the stopper portion 46d. By
this, the shutter 82 is held slidably in horizontal
directions by the portions-to-be-engaged 82d portion-
to~be-engaged 82d, 82e and the groove portions 46b, -
46c¢. Thé claw portion 82f and the stopper portion 46d

engaged with each other functions to prevent the
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shutter 82 from disengaging from the supply cartridge
9. With the sliding ﬁovement of the shutter 82,‘the
supplying-side shutter communication port 85 and the T
housing opening 46a become opposed to gr aligned with
each other where thé.developer can be'supplied from
the supply cartridge 9.

The structures of the shutter of the process

" cartridge 7 in this embodiment will be described.

As shown in Figure 15, the receiving-side
movable member (receiving-side movable portion) 90
used in this embodiment is provided with operating
portions 90a and 90b in the form of projections. As.
shown in Figure 15, the operating portion 90a, 90b,
when the receiving-side shutter (receiving-side
shutter portion) 65 is in the open state for
permitting reception of the developer by the developer
receiving opening 80a of the developing~device housing
80, is placed at the position opposing the supply
cartridge 9 (developer-supply-permitting position).
The other structures in the neighborhood of the
shutter are the same as with the first embodiment, and
therefore, the detailed description thereof will be
omitted.

Referring to Figure 16, the description will be
made as to the case that process cartridge 7 is
mounted to the main assembly 100a of the apparatus in

the state that supply cartridge 9 is set in the main
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assembly 100a of the apparatus.

During the moﬁnting process of fhe process
cartridge 7, the operations are the same as with the
first embodiment up to a certain stage. More
particularly, the movable member 90 moves to open the
receiving opening 80a, and then the movable member 90
is‘regulated to be prevented from rotation, by the
regulating member 68, and up to this stage, the
operations are the same as with the first embodiment.
Therefore, the description will be omitted. As
describéd above, when the receiving -opening 80a is in

the open state for permitting developer reception, the

. operating portion 90a or 90b provided on .the movable

member 90 is disposed opposed to the supply cartridge
9 (developer-supply-preventing position) (Figure 16).
In this case, the T housing opening 46a of the
developer supply cartridge 9 is not disposed opposed
to the communication opening 82c, that is, it is in
the closed state for preventing the supply of
developer. The process cartridge 7 is further advanced
into the main assembly 100a of the apparatus. Then,
the operating portion 90a or the operating portion 90b
moves in the direction of an arrow K ((a) of Figure
16). And, the operating portion 90a or operating
portion 90b is engaged with the guide groove 82bl.
When the process cartridge 7 is further

advanced into the main assembly 100a of the apparatus,
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the operating portion 90a or the operating portion 90b
is set in the guided by the inclined surface porfion
82b3 and the flat surface portion 82b2 provided in the
guide groove 82bl. Therefore, the supplying-side
shutter 82 held slidably by the groove portion 46b and
the groove portion 46c is moved in the direction of
arrow L ((b) of Figure ;6). That is, the shutter 82
moves horizontally.

The process cartridge 7 reaches the position
({b) of Figure 16) of completed mounting. Then, the
operatiﬁg portion 90a or the operating portion 90b is
held by the flat surface portion 82b2 of the guide
groove 82bl, and the communication opening 82c of the
supplying-side shutter 82 and the T housing opening
46a become opposed to each other.

When the proceés cartridge 7 is dismounted from
the main assembly 100a of the apparatus in the state
that process cartridge 7 and the supply cartridge 9
are mounted, the supplying-side shutter 82, the
regulating member 68, the movable member 90 and the
receiving-side shutter 65 are operated in the reverse
order.

Therefore, when the process cartridge 7 is set
in the main assembly 100a of the apparatus, the
housing opening 46a of the supply cartridge 9 mounted
in the main assembly 100a of the apparatus and the

communication opening 82c are not opposed to each
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other. Therefore, the housing opening 46a is closed so
that supply of the developer into the process
cartridge 7 is not possible.

The operations are the same as those described
above when the supply cartridge 9 is mounted to the
main assembly 100a of the apparatus in the state that
process cartridge 7 is set in the main assembly 100a
of the apparatus and when the supply cartridge 9 is
dismounted from the main assembly of the apparatus 100
in the state that supply cartridge 9 and the process
cartridge 7 are set in the main assembly of the
apparatus 100.

According to this embodiment, similarly to the
first embodiment, the space saving, the suppression of
toner scattering or ‘the like is accomplished.

In this embodiment, the supplying-side shutter
82 is such that shutter portion 82a and the movable
portion 82b are integral with each other. However, in
this embodiment, the supplying-side shutter 82 may be
constituted by a supplying-side shutter for opening
and closiﬁg the housing opening and a supplying-side
movable member for receiving a force from the
operating portion of the process cartridge.

In this embodiment, the shutter 82 slides in

the horizontal direction. By doing so, the supply

opening 34 can be opened and closed.

[Third embodiment]
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Referring to Figure 19 - Figure 22, the.
description will be ﬁade as to a‘shutter mechanism
usable with the supply cartridge 9 and the process
cartridge 7 which the present inventidn is applicable
to, according to third embodiment of the present‘

invention. In the third embodiment, an outer cover is

.employed.

Figure 19 is a perspective view of a stopper
actable on the supplying-side movable member of the
supply cartridge 9. Figure 20 illustrates operations
of the étopper of the supply cartridge 9 and the
elements therearound. Figure 21 is a perspéctive view
of the outer cover of the supply cartridge 9. Figure
22 illustfates operations of the outer cover of the
developer supply cartridge 9 and the elements
therearound.

The structures of the shutter and the
structures of the shutter of the suppl? cartridge 9
are the same as those of the process cartridge 7, and
therefore, the description thereof is omitted.
[Structures of stopper of supplying-side movable
member of supply cartridge]

Referring to Figure 19, movement regulating
(stbﬁper) of the movable member 32 of the supply
cartridge 9 will be described.

The developer accommodating portion 33 is

provided with a T regulation releasing member 141 and
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T regulating membef 140 for regulating the movement of
the movable member 32; |

The regulating member 140 is held for s;iding
movement in the vertical direction (direction éf arrow
M) by claw portions 142a, 143a and slide rails 142,
143 provided on the developer accommodating portion 33.

The releasing member 141 is supported rotatably
by the hole portion 141a of the releasing member 141
being engaged the shaft portion 144 and the
disengagement preventing member 147 provided on the
developer accommodating portion 33. The releasing
member 141 is provided with an engaging hole 141b
engaged with the engagement shaft 140a of the
regulating member 140. At a position across the hole
portion 14la (rotational center of the releasing
member 141) from the engaging hole 141b, there is
provided a force receiving shaft portion 141c for
receilving a driving force from the main assembly of
the apparatus 100. By the driving force, the releasing
member 141 is rotated.

By the elastic force of a coil spring 145
provided between the developer accommodating portion
33 and the releasing member 141, the releasing member
141 is urged in the clockwise direction (direction of
arrow N of Figure 19). The urging force normally urges
the regulating member 140 engaged with the releasing

member 141 downwardly.
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At the home position state (regulation
position), the regulétion recess 140b provided on the
regulating member 140 and the projection 32b (32bl,
32b3) of the movable member 32 are engéged to each
other. By this, the movement of the movable member 32
is regulated or is prevented.

[Operations of stopper‘of supplying-side movable
member]

Referring to Figure 20, the operation of the
regulating member 140 when the supply carfridge 9
enters the main assembly of the apparatus 100 will be
described.

As described hereinbefore, when the supply
cartridge 9 is not set in the main éssembly of the
apparatus 100, the recess.-140b is in engagement with
the projection 32b (32bl, 32b3) of the movable member
32. Therefore, the movement of the movable member 32
is regulated or prevented.

Therefore, even if the operator inadvertently
touches the movable member 32, or even if vibration is
imparted to the supply cartridge 9 during
transportation stage thereof, the movable member 32
does not move.

The supply cartridge 9 is carried on main
assembly rails 10la provided in the main assembly 100a
of the apparatus and is advanced into the main

assembly 100a of the apparatus (the supply cartridge 9
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moves in the direction of arrow A ((a) of Figure 20).

When the suppiy cartridge 9 is inserted to the
position shown in (b) of Figure 20, the fofce
reception shaft portion 14lc of the reieasing member
141 is brought into contact to the inclined surface
portion 146a of the guide 146 of the main assembly
rail 101a. |

And, with the advancement of the supply
cartridge 9, the shaft portion l4lc is guided by the
inclined surface portion 146a. By doing so, the
releasing member 141 is moved in the couterclockwise
direction (in the direction of arrow P in (b) of
Figure 20) against the elastic force (spring force).
The releésing member 141 is urged in the clockwise
direction by the elastic force of the coil spring 145.
By this, the regulating member 140 positioned at the
lower regulation position is moved to the upper
permitting position (the direction of arrow Q of (b)
in Figure 20) in the developer accommodating portion
33.

When the supply cartridge 9 is further advanced
such that shaft portion 141lc reaches the flat surface
portion 146b of the guide surface 146, the engagement
between the recess 140b and the projection 32b (32bl
or 32b3 in Figure 6) is released. By this, the movable
member 32~becomeé rotatable ((c) of Figure 20).

By moving the movable member 32 in this state,
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the communication opening 44a is opened. Thus, the
supply of the developer into the process cartridge 7
from the supply cartridge 9 is permitted.

In this manner, the release action for the
prevention of movement of movable member 32 by the
regulating member 140 is controlled to occur prlor to
the movement of the movable member 32 opening the
communication opening 44a, ‘by the proper arrangement
of the guide surface 146 (146a, 146b) of the mainx
assembly rail 101 in the longitudinal direction.
Therefofe, the regulating member can regulate or
prevent movement of the movable member 32, without
preventing the opening and closing operation of the
shutter'pertion‘82a during the operation.

[Structure of T outer cover of supply eartridge]

As shown in Figure 21, the lower surface of the
housing 44 of the supply cartridge 9 is covered by aT
outer cover 148. The cover 148 includes a cover
portion 148a covering the communicationvopening 44a of
the housing 44 and a shaft hole 148b engaged by the
shaft portion 149 of the developer accommodating
portion 33. The cover 148 includes surfaces 148c1,
148c2 to be urged for retracting the cover 148 from
the communication opening 44a by being contacted by
the sealing member 67 or the developing-device housing
45 of the process cartridge 7. The cover 148 is

disposed at a position covering the communication
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opening 44a when it does not receive a force from the
coil spring 150 dlsposed substantially coaxially with
the shaft portion 149,

[Driving structure for T outer cover portion]

Referring to Figure 22, the description will be
made as to the retractlng operation of the cover 148
when only one of the supply cartridge 9 and the
process cartridge 7 is set in the main assembly 100a
of the apparatus, and‘the other cartridge is‘mounted
to the main assembly 100a“of the apparatus. ’

First, the case that supply cartridge 9 is
mounted to the main assembly 100a of the apparatus in
the state that process cartridge 7 is set in the main
assembly 100a of the apparatus will be dealt with.

The supply cartridge 9 is carried on the main
assembly rails 10la and 101b provided in the main
assembly of the apparatus 100 and is inserted in the
direction indicated by an arrow A in Figure 22a.

When‘the supply cartridge 9 is inserted to the
position shown in Figure 22b, the surface 148cl to be
urged of the cover 148 is brought into contact to the
sealing member 67 of the process cartridge 7 as
indicated by chain lines in Figure 22b.

With the advancement of the supply cartridge 9,
the surface 148cl is urged by the sealing member 67.
By doing so, the cover 148 disposed at the position

covering the communication Opening 44a by the coil
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spring 150 is rotated in the clockwise direction.(R
direction in the Figﬁre) against the spring force.

Furthermore, before the completion of mounting
operation of the supply cartridge 9 to“the main
assembly of the apparatus 100, the cover 148 becomes
retracted from the communication opening 44a.
Therefofe, the supply of the developer from the supply
cartridge 9 is permitted (Figure 22c).

When the supply cartridge 9 is removed from the
main assembly 100a of the apparatus in the state that
process'cartridge 7 and the supply cartridge 9 are set
in the main assembly 100a of the apparatus, the order
of the operations of the cover 148 are reverse (Figure
22c to Figure 22a).

When the supply cartridge 9 is removed, the
cover 148 restores to the position covering the
communication opening 44a by the urging force of the
coil‘spring 150.

The description will be made as to the case
that process cartridge 7 is removed from the main
assembly 100a of the apparatus in the state that
process cartridge 7 and the supply cartridge 9 are set
in the main assembly 100a of the apparatus.

The process cartridge 7 moves in the direction
of an arrow S (Figure 22d). During the period in which
the surface 148cl to be urged is urged by the sealing

member 67 in the process of dismounting the process
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cartridge 7, the cover 148 is kept retracted from the
communication openiné 34a (Figure 22d). A

Thereafter, when the process cartridge 7 is
further pulled out to such a position that sealing
member 67 becomes out of contact with the surface
14801 to be urged, the cover 148 restores to the
position covering the éommunication opening 34a by the
urging force of the coil spring 150.

Therefore, when the supply cartridge 9 is
completely dismounted, the cover 148 restores the
position covering .the communication opening 44a by the
urging force of the coil spring 150 (Figure 22e).

Thus, irrespective of whichever cartridge 7 or
9 is first removed, the T outer cover 148 covers the
communication opening 34a, 44a in the process of the
removing operation of the cartridge.

In the case that process cartridge 9 is mounted
to the main assembly of the apparatus 100 in the state
that supply cartridge 9 is set in the main assembly of
the apparatus 100, the sealing member 67 urges the
surface 148c2 to be urged. By this, similarly to the
above~described case, the cover 148 disposed at the
position covering the communication opening 44a by the
coil spring 150 is moved against the elastic force
(spring force). And, the cover 148 is retracted from
the communication opening 44a.

With such a structure, the portion supplying
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the developer is normally.covered by the cover 148
except for the operafion state. Therefore, when the
supply cartridge 9 is mounted to or dismounted from
relative to the main assembly 100a of the apparatus,
the developer supplying portion disposed on lower
surface portion of the supply cartridge 9 which is not
easily éeen by the opefator is prevented from being
inadvertehtly touched by the operator.

The operations when the cartridge 9 is mounted
to the main assembly 100a of the apparatus in the
state that process cartridge 7 is set in. the main
assembly 100a of the apparatus or when the supply
cartridge 9 is removed from the main assembly 100a of
the apparatus in the state that cartridge 9 and the
process cartridge 7 are set in the main assembly 100a
of the apparatus, are the same as those described
above, and therefore, the detailed description of such
caseé are omitted.

In this embodiment, similarly to the first
embodiments, the space saving, the suppression of
developer scattering or the like can be accomplished.

In the foregoing desciiptions, the color
electrophotographic image forming apparatus employing
four supply cartridges and four process cartridge are
used correspondingly has been taken as an example.
However, the present invention is not limited to such

an example. For example, the present invention is
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applicable to a developer supply cartridge and a
process cartridge uséd with a monochromatic
electrophotographic image forming apparatus. The
present invention is also applicable to such an
electrophotbgraphic image forming apparatus.

In addition, as described above, in present
invention, the receiving-side shutte; and the
receiving-side movable member may be separate members,
and the supplying-side shutter and the supplying-side
movablé member may be separate members.

In such a case, the assemblying is easy.

iOn the contfary, in the case of the integral
structures, the number of parts can be reduced. One
skilled in the art can properly select the structures
depending on the casés. |

In the foregoing description, the operating
portion has a projection. However, the present
invention is not limited to such a structure. For
example, the operating portion may be provided with a
friction member to intentionally enhance the sliding
resistance. When the operating portion has the
projection, the driving force can be transmitted
assuredly.

As described in the foregoing, according to the
present invention, when the developer is supplied into
the process cartridge from the developer supply

cartridge, the leakage of the developer can be
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effectively prevenﬁed.

According to ﬁresent invention, the receiving-
side movable member movable in interrelation with the
receiving-side shutter can be used for movingAthe
supplying-side movable member.

According to the embodiment wherein the
developer supply cartridge is entered into the main
assembly of the apparatus in the state that process
cartridge is set in the main assembly of the appératus,
the developer can be supplied through the supply
openiqg'only when the receiving opening can receive
the developer.

According to the embodiment wherein the
developer supply cartridge is removed from the main
assembly of the apparatus in the state that process
cartridge is set in the main assembly of the appératus,
the receiving opening is prevented from receiving the
developer with the supply opening is prevented from
supplying the developer.

According to the embodiment wherein the process
cartridge is mounted to the main assembly of the
appératus in the state that developer supply cartridge
is set in the main assembly of the apparatus, the
developer can be supplied through the supply opening
only when the receiving opening can receive the
developer.

According to the embodiment wherein the process
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cartridge is removed from the main assembly of the
apparatus in the stafe that developer supply car£ridge
is set in the main assembly of the apparatus, the
receiving opening can prevent reception of the

developer with the supply opening is prevented from

supplying the developer.

Accérding to the embodiments of the present
invention, the supply opening is prevented from
opening even if the developer supply cartridge is
entered into the main assembly of the apparatus in the
state that process cartridge is not set in the main
assembly of the apparatus.

According to the embodiments of the present
invention, the receiving opening is prevented from
opening even if the process cartridge is entered into
the main assembly of the apparatus in the state that
developer supply cartridge is not set in the main

assembly of the apparatus.’

[INDUSTRIAL APPLICABILITY]

As described hereinabove, according to the
present invention, it is possible to provide a
developer supply cartridge, a process cartridge and an
electrophotographic image forming apparatus wherein
when the developer supply cartridge is removed from
the main assembly of the apparatus in a state that

both of the process cartridge and the developer supply
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cartridge are set in the main assembly of the

eléctrophotographic iﬁage forming apparatus, the

leakage of the developer through a developer supply

opening or through the developer receiving opening can
5 be prevented.

While the invention has been described with
referenée to the structures disclosed herein, it is
not confined to the details set forth and this
application is intended to cover such modifications or

10 changes as may come within the purpose of the

improvements or the scope of the following claims.
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25
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CLAIMS

1. A process cartridge detachably mountable to a
main assembly of an electrophotographic image forming
apparatus,‘whefein said process cartridge is capable
of receilving a supply of a developer from a developer
supply cartridge, wherein the developer supply
cartridge includes a supplying-side developer
accommodating portion for accommodating the developer,
a supplying-side shutter portion movable between a
developér—supply—permitting’position for opening a
developer supply opening for supplying the developer
from the supplying-side developer accommodating
portion into the process cartridge and a developer-
supply-preventing position for closing the developer
supply opening, a supplying-side movable portion
movable to interrelatedly move the supplying-side
shutter portion between the developer-supply-
permitting position and the developer-supply-
preventing position, and an engageable member, said
proéess cartridge comprising:

an electrophotographic photosensitive drum;

a developing roller for developing an
electrostatic latent image formed on said
electrophotographic photosensitive drum with the
developer; |

a receiving-side developer accommodating
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portion for accommodating the developer;

a developer receiving opening for receiving the
developer into said receiving-side developer
accommodating portion;

a'receiving—side shutter portion movable
between a developer-reception-permitting position for
opening said developer‘receiving opening and a
developer-reception-preventing position for closing
said developer receiving opening;

a regulating member; and

‘a receiving-side movable portion movable to
interrelatedly move said receiving—side shutter
portion between the aeveleper—reception—permitting
position and‘the developer-reception-preventing
position, said receiving-side movableyportion
including a first receiving-side operating portion
which takes an operating position when said receiving-
side shutter portion is at the developer-reception-
preventing position and a second receiving-side
operating portion which takes the operating position
when said receiving-side .shutter portion is at the
developer-reception-permitting position, wherein when
said process cartridge enters the main assembly of the
apparatus with said regulating member regulating
movement to place said first receiving-side operating
portion at the operating position in a state that said

developer supply cartridge is set in the main assembly
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of the apparatus, said regulating member contacts the
engageable member to.release said receiving-side
movable portion, thus permitting movement of said
receiving-side movable portion, then receiving-side
movable portion moves said'receiying—side shutter
portion to the developer-reception-permitting position
in interrelation with said first receiving-side
operating portion moved by contacting the engageable
member, and then said receiving-side movable portion

moves the supplying-side shutter ?ortion to the

.developer-supply-permitting position in interrelation

with the supplying-side movable pqrtion moved by
engagement of said second receiving-side operating
portion ‘with the supplying-side movable portion while
being regulated by said regulating member in a state
that second receiving-side operating portion is placed

at the operating position.

2. A process cartridge detachably mountable to a
main assembly of an electrophotographic image forming
apparatus,‘wherein said process cartridge is capable
of receiving a supply of a developer from a developer
supply cartridge, wherein the developer supply

cartridge includes a supplying-side developer

-accommodating portion for accommodating the developer,

a supplying-side shutter portion movable between a

developer-supply-permitting position for opening a
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developer supply opening for supplying the developer
from the supplying—side developer accommodating
portion into the process cartridge and a developer-
supply-preventing position for closingAthe developer
supply opening, a supplying-side movable portion
movable to interrelatedly move the supplying-side
shutter.portion between the developer-supply-
permitting position and the developer-supply-
preventing position, and an engageable member, said
process cartridge comprising:

an electrophotographic photosensitive drum;

a developing roller for developing an
electrostatic latent image formed on said
electrophotographic photosensitive drum with the
developer:;

a receiving-side developér accommodating
portion for accommodating the developer;

| a developer receiving opening for receiving the
developer into said receiving-side developer
accommodating portion;

a receiving-side shutter portion movable
between a developer-reception-permitting position for
opening said developer receiving opening and a
developer-reception-preventing position for closing
said developer receiving opening;

a regulating member; and

a receiving-side movable portion movable to



WO 2007/105375 PCT/JP2007/050541

10

15

20

25

133

interrelatedly move said receiving-side shutter
portion between the déveloper—reception—permitting
position and the developer-reception-preventing
position, said receiving-side movable portion
including a receiving-side operating portion which
takes the operating position when said receiving-side
shutter portion is at the developer~reception-
permitting position, wherein when said process
cartridge is removed from the main assembly of the
apparatus. in a state that supply cartridge is set in
the maiﬁ assembly of the apparatus, said receiving-
side operating portion moves said supplying~side
movable portion by engagement, with said supplying-
side movable portion, of said receiving-side operating
portion of said receiving-side movable portion which
is regulated by said regulating member in a state that
receiving-side movable portion is placed at the
operating position to interrelatedly move said
supplying~side shutter portion to the developer-
supply-preventing position, then said regulating
member contacts the engageable member to release said
receiving-side movable portion, thus permitting
movement of said receiving-side movable portion, and
receiving-side movable portion moves said receiving-
side shutter portion to the developer-reception-
preventing position in interrelation with said

receiving-side operating portion moved by contacting
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the engageable member.

3. A process cartridge according to Claim 1 or 2,
wherein said receiving*sidé movable portion is
disposed on an upper surface of said process cartridge
in a state that process cartridge is mounted to the
main assembly of the apparatus and is rotatable about
a horizontal axis crossing with a longitudinal

direction of said process cartridge.

4. A process cartridge according to any one of
Claims 1 - 3, wherein said receiving-side shutter
portion is disposed on an upper surface of said
process cartridge in a state that process cartridge is
mounted to the main assembly of the apparatus and
includes a rotatable member rotatable about a
horizontal axis crossing with a longitudinal direction
of said process cartridge, said rotatable member being
provided with an opening which opens in a radial
direction of rotation of said rotatable member,
wherein said developer receiving opening is opened by
said opening of said rotatable member opposing to said
developer receiving opening, and said developer
recelving opening is closed by a portion of said
rotatable member other than said opening opposing to

said developer receiving opening.
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5. A process cartridge according to Claim 1,
wherein said receiviﬁg—side movable portion is
rotatable, wherein said first receiving-side operating
portion includes a projection having avportion

extending along a rotational movement direction of

said receiving-side movable portion, and said

projection receives a force by engagement with said
engageable member to rotate said receiving-side
shutter portion, wherein said second receiving-side
operating portion includes a projection having a
portion'extending along the rotational moving
direction of said receiving-side movable portion, said
projection of said second receiving-side operating
portion is engageable with a projection of a
supplying-side operating portion of said supplying-
side movable portion to apply -a rotating force, thus

rotating said supplying-side shutter portion.

6. A process cartridge according to Claim 2,
wherein said receiving-side movable portion is
rotatable, wherein said receiving-side operating
portion includes a projection having a portion
extending along a rotational moving direction of said
receiving-side movable portion, and a supplying-side
operating portion of said supplying-side movable
portion includes a projection having a portion

extending along a rotational moving direction of said
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supplying-side movable portion, wherein said
supplying-side shuttér portion is rotated by said
projection of said receiving-side movable portion
engaging said projection of said supplying-side

movable portion and applying a rotating force.

7. A developer supply cartridge for supplying a
developer into a process cartridge, said developer
supply cartridge being detachably mountable to a main
assembly of an electrophotographic image forming
apparatﬁs, wherein said process cartridge includes an
electrophotographic photosensitive drum; a developing
roller for developing an electrostatic latent image
formed on said electrophotographic photosensifive
drum; a receiving-side shutter portion movable between
a developer-reception-permitting position for opening
a developer receiving opening for receiving the
developer to be used by said developing roller for
developing operation and a developer-reception-
preventing position for closing said developer
receiving opening; a receiving—éide movable portion
movable to interrelatedly move said receiving-side
shutter portion between the developer-reception-
permitting position and the developer-reception-
preventing pdsition, said receiving-side movable
portion including a receiving-side operating portion

which takes an operating position when said receiving-
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side shutter portion is at said developer-reception-
permitting position; a regulating member for

regulating movement of said receiving-side movable

.portion when said receiving-side operating portion is

at the operating position, said developer supply
cartridge comprising:

é supplying-side developer accommodating
portion for accommodating the developer;

a developer supply opening for supplying the
developer from said supplying-side developer
accommodating portion into said process cartridge
through said developer receiving opening;

a supplying-side shutter portion movable
between a developer-supply-permitting position for
opening said developer supply opening and a developer-
supply-preventing position for closing said developer
supply opening; and

a supplying-side movable portion movable, when
said developer supply cartridge enters said main
assembly of the apparatus in a state that process
cartridge is set in said main assembly of the
apparatus, to interrelatedly move said supplying-side
shutter portion from said developer-supply-preventing
position to the developer-supply-permitting position
by engagement with said receiving-side operating
portion of said receiving-side movable portion, a

movement of which is regulated by said regulating
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member in a state that receiving-side operating

portion is positioned at the operating position.

8. A developer supply cartridge for supplying a
developer into a process cartridge, .said developer
supply cartridge being detachably mountable to a main
assembly of an electrophotographic image forming
apparatus, wherein said process cartridge includes an
electrophotographic photosensitive drum; a developing
roller for developing an electrostatic latent image
formed on said electrophotographic photosensitive
drum; a receiving-side shutter portion movable between
a developer-reception-permitting position for opening
a developer receiving opening for receiving the
developer to be used by said developing roller for
developing operation and a developer-reception-
preventing position for closing said developer
receiving opening; a receiving-side movable portion
movable to interrelatedly move said receiving-side
shutter portion between the deﬁeloper—reception—
permitting position and the developer-reception-
preventing position, said receiving-side movable
portion including a receiving-side operating portion
which takes an operating position when said receiving-
side shutter portion is at said developer-reception-
permitting position; a regulating member for

regulating movement of said receiving-side movable
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portion when said receiving-side operating portipn is
at the operating position, said developer supply
cartridge comprising:

a supplying-side developer accommodating
portion for accommodating the developer;

a develope; supply opening for supplying ﬁhe
developér from said supplying-side developer
accommodating portion into 'said process cartridge
through said developer receiving opening;

a supplying-side shutter portion movable
between'a developer-supply-permitting position for
opening said developer supply opening and a developer-
supply-preventing position for closing said developer
supplybopening; and

a supplying-side movable portion movable, when
said developer supply cartridge enters said main
assembly of the apparatus in a state that process
cartridge is set in said main assembly of the
apparatus, to interrelatedly move said supplying-side
shutter portion from the developer-supply-permitting
position to the developer-supply-preventing position
by engagement with said receiving-side operating
portion .of said receiving-side movable portion, a
movement of which is regulated by said regulating
member in a state that receiving-side operating

portion is positioned at the operating position.



WO 2007/105375 ‘ PCT/JP2007/050541

10

15

20

25

140

9. A developer supply cartridge for supplying a
developer into a proéess cartridge, said developer
supply éartridge being detachably mountable to a main
assembly of an electrophotographic image forming
apparatus, wherein saild process cartridge includes an
electrophotographic photosensitive drum; a developing
roller for developing an electrostatic latent image
formed on said electrophotdgraphic photosensitive
drum; a receiving-side shutter portion movable between
a developer-reception-permitting position for opening
a develéper receiving opening for ;eceiving the
developer to be used by said developing roller for
developing opefation and a developer-reception-
preventing poéition for closing said developer
recéiving opening; a receiving-side movable portion
movable to interrelatedly move saild receiving-side
shutter portion between the developer-reception-
permitting position and the developer-reception-
preventing position, said receiving-side movable
portion including a first receiving-side operating
portion which takes an operating position when said
receiving-side shutter portion is at said developer--
reception-preventing position, and a second receiving-
side operating portion which takes the operating
position when said receiving-side shutter portion is

at said developer-reception-permitting position, a

regulating member for regulating movement of said
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receiving-side movable portion when said first or
second receiving—sidc operating portion is at the
operating position, said developer supply cartridge
comprising:

a‘supplying—side developer accommodating
portion for accommodating the developer;

’a developer supply opening for supplying the
developer from said supplying-side devéloper
accommodating portion into said process cartridge
through said developer receiving opening;

é supplying-side shutter portion movable
between a developer-supply-permitting position for
opening said developer supply opening and a developer-
supply~preventing position for closing said developer
supply opening; and

an engageable member for moving said receiving-
side shutter portion to said developer-reception-
permitting position by contacting, when séid process
cartridge enters the main assembly of the apparatus in
a state that said developer supply cartridge is set in
the main assembly of the apparatus, to said regulating
member which regulates movement of the receiving-side
movable portion with said first receiving-side
operating portion placed at the operating position to
release sald receiving-side movable portion from said
regulating member thus permitting movement of said

receiving-side movable portion and then contacting to
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said first receiving-side operating portion to move
said receiving-side movable portion and to
interrelatedly to move said receiving-side shutter
portion to said developer-reception~permitting
position; and

a supplying-side movable portion movable to
interrelatedly move said supplying-side shutter
portion from said developer-supply-preventing position
to said developer—supply—permitting position by
engagement with said‘second receiving-side operating
portion.of sald receiving-side movable portion which
is regulated at said operating position by said

regulating member, after said engageable member moves

sald receiving-side shutter portion to said developer-

reception-permitting position.

10. A developer supply cartridge for supplying a
developer into a process cartridge, said developer
supply cartridge being detachably mountable to a main
assembly of an electrophotographic image forming
apparatus, wherein said process cartridge includes an
electrophotographic photosensitive drum; a developing
roller for developing an electrostatic latent image
formed on said electrophotographic photosensitive
drum; a receiving-side shutter portion movable between
a developer-reception-permitting position for opening

a developer receiving opening for receiving the
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developer to be used by said developing roller fpr
developing operation.and é developer-reception-
preventing position for closing said developer
receiving opening; a receiving—side'mo§able portion
movable to interrelatedly move said receiving-side
shutter portion between the developer~reception-
permitting position and the developer-reception-
preventing position, said receiving-side movable
portion including a receiving-side operating portion
which takes an operating position when said receiving-
side shﬁtter portion is at said developer-reception-
permitting position; a regulating member for
regulating movement of said receiving-side movable
portion when said receiving-side operating portion is
at the operating position, said developer supply
cartridge comprising:

a supplying-side developer accommodating
portion for accommodating the developer;

a developer supply opening for supplying the
developer from said supplying-side developer
accommodating portion into said process cartridge
through said developer receiving opening;

a supplying-side shutter portion movable
between a developer-supply-permitting position for
opening said developer supply opening and a developer-
supply-preventing position for closing said developer

supply opening; and
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a supplying-side movable portion movable to
interrelatedly move éaid supplying-side shutter
portion from said developer-supply-permitting position
to said developgr—supply—preventing poéition by

5 engaging, when said process cartridge is removed from
the main assembly of the apparatus in a state that
said developer supply cartridge is set in the main
éssembly of the apparatus, 'with said receiving-side
operating portion of said receiving-side movable

10 portion which is regulated by said regulating member
with said receiving-side shutter portion placed at

said developer-reception-permitting position.

11. A developer supply cartridge for supplying a

15 developer into a process cartridge, said developer
supply cartridge being detachably mountable to a main
assembly of an electrophotographic image forming
apparatus, wherein said process cartridge includes an
electrophotographic photosensitive drum; a developing

20 roller for developing an electrostatic latent image
formed on said electrophotographic photosensitive
drum; a receiving-side shutter portion movable between
a developer-reception-permitting position for opening
a developer receiving opening for receiving the

25 developer to be used by said developing roller for
developing operation and a developer-reception-

preventing position for closing said developer
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receiving opening; a receiving-side movable portion
rotatable to interreiatedly move said receiving-side
shutter portion between the developer-reception-
permitting position and the developer—feception—
preventing position, said receiving-side movable
poftion including a first receiving-side operating
portion‘which takes an operating position when said
receiving-side shutter portion is at said developer-
reception-preventing position, and a second receiving-
side operating portion which takes the operating
poSifioﬁ when said receiving-side shutter portion is
at said developer—reception—permitting position, a
regulating member for regulating‘rotation of said
receiving-side movable portion when said first or
second receiving—side operating portion is"at the
operating position, said developer supply cartridge
comprising:

a supplying-side developer accommodating
portion for accommodating the developer;

a developer supply opening for supplying the
developer from said supplying-side developer
accommodating portion into said process cartridge
through said developer receiving opening;

a supplying-side shutter portion movable
between a developer-supply-permitting position for
opening said developer supply opening and a developer-

supply-preventing position for closing said developer
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supply opening;

an engageable.member fixed at a position
downstream of said developer supply opening with
respect to an entering direction in which said
developer supply cartridge enters said main assembly
of the apparatus, whe;ein when said developer supply
cartridge enters the main assembly of the apparatus in
a state that process cartridge is set in the main
assembly of the apparatus, said engageable member
releases,,prior.to said supplying-side shutter portion
opening'said developer supply opening, - said receiving-
side movable portion from said regulating member by
contacting said regulating member which regulates
rotation of said receiving—side movable portion with
said first receiving-side operating portion plaéed at
said operating position to move said regulating member
downwardly against an elastic force, thus permitting
movement of said receiving-side movable portion, then
said engageable member engages with said first
receiving-side operating portion to rotate said
receiving-side movable portion and to interrelatedly
move said receiving-side shutter portion froﬁ said
developer-reception-preventing pbsition to said
developer~reception-permitting position, wherein when
said devéloper supply cartridge is removed from the
main assembly of the apparatus in the state that

process cartridge is set in the main assembly of the
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apparatus, said engageable member releases, after said
.supplying-side shuttér portion closes said developer
supply opening, said receiving-side movable portion
from said regulating member by contacting said

5 regulating member which regulates rotation of said
receiving-side movable portion with said second
receiviﬁg;side operating portion placed at said
operating position to move ‘said regulating member
downwardly against the elastic force, thus permitting

10 movement of said receiving-side movable portion, then
said enéageable member engages with said second
receiving-side operating portion to rotate said
receiving-side movable portion and to interrelatedly
move said receiving-side shutter portion from said

15 developer-reception-permitting position to said
developer-reception-preventing position; and

a supplying-side movable portion for moving

said supplying-side shutter portion from said
developer-supply-~preventing position to said

20 developer-supply-permitting position and from said
developer—supply—bermitting position to said
developer-supply-preventing position, wherein when
said developer supply cartridge enters the main
assembly of the apparatus in a state that process

25 cartridge is set in the main assembly of the apparatus,

said supplying-side movable portion is rotated, after

said receiving-side shutter portion opens said
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developer receiving opening, by engagement with ;aid
receiving-side movabie portion which is regulated by
said regulating member with said second receiving-side
operating portion placed at said operafiﬁg position,
and in interrelation with rotation of said supplying-
side movable portion, said supplying-side shutter
portion‘is moved from said developer—supply—preventing-
position to said developer-supply-permitting position,
and wherein said developer supply cartridge is removed
from the main assembly of the apparatus in the state
that précess cartridge is set in the main assembly of
the apparatus, said supplying-side movable portion is
rotated, prior to said receiving-side shutter portion
closes said developer receiving opening, by engagement
with said receiving-side movable portion which is
regulated by said regulating member with said second
receiving-side operating portion placed at said
operating position, and in interrelation with rotation
of said supplying-side movable portion, said
supplying-side shutter portion is moved from said
developer-supply-permitting position to said

developer-supply-preventing position.

12. A developer supply cartridge for supplying a
developer into a process cartridge, said developer
supply cartridge being detachably mountable to a main

assembly of an electrophotographic image forming
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apparatus, wherein said process cartridge includes an
electrophotographic photosen81t1ve drum; a developing
roller for developlng an electrostatic latent image
formed on said electrophotographic photosensitive
drum; a receiving-side shutter portion movable between
a developer-reception-permitting position for opening
a develépef receiving opening for receiving the
developer to be used by said developing roller for
developing operation and a developer-reception-
preventing position for closing said developer
receiviﬁg opening; a receiving-side movable portion
rotatable to interrelatedly move said receiving-side
shutter portion between the developer-reception-
permitting position and‘the developer~reception-
preventing position, said receiving-side movable
portion including a first receiving-side operating
portion which takes an operating position when said
receiving-side shutter portion is at said developer-
reception-preventing position, and a second receiving-
side operating portion which takes the operating
position when said receiving-side shutter portion is
at said developer-reception-permitting position, a
regulating member for regulating rotation of said
receiving-side movable portion when said first or
second receiving-side operating portion is at the
operating position, said developer supply cartridge

comprising:
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a supplying-side developer accommodating
portion for accommodafing the developer:;

a developer supply opening for supplying the
developer from said supplying-side developer
accommodating portion info said process cartridge.
through said developer receiving opening;

é supplying-side shutter portion movable
between a developer-supply-permitting position for
opening séid developer supply opening and a developer-
supply—preventing position for closing séid developer
supply dpéning;

a first engageable member fixed at a position
upstream of said developer supply opening with respect
to an entering direction in which said developer
supply cartridge enters said main assembly of the
apparatus, wherein when said process cartridge enters
the main assembly of the apparatus in a state that
said developer supply cartridge is set in the main
assembly of the apparatus, said first engageable
member releases, prior to said supplying-side shutter
portion opening said developer supply opening, said
receiving-side movable portion from said regulating
member by contacting said regulating member which
regulates rotation of said receiving-side movable
portion with said first receiving~side operating
portion placed at said operating position to move said

regulating member downwardly against an elastic force,
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thus permitting movement of said receiving-side
movable portion, theﬁ said first engageable member
engages with said first receiving-side oﬁerating
portion to rotate said receiving-side ﬁovable portion
and to interrelatedly rotate said receiving-side
shutter portion from said developer-reception-
preventing position to ‘said developer-reception-
permitting position;

a second engageable member fixed at a position
downstream of said developer supply opening with
respect.to the entering direction, wherein when said
developer supply cartridge enters the main assembly of
the apparatus in a state that process cartridge is set
in the main assembly of the apparatus, said second
engageable member releases, prior to said supplying-
side shutter portion opening said developer supply
opening, said receiving-side movable porfion from said
regulating member by contacting said regulating member
which regulates rotétion of said receiving-side
movable portion with said first receiving-side
operating portion placed at said operating position to
move saild regulating member downwardly against an
elastic force, thus permitting movement of said
rebeiving—side movable portion, then said second
engageable member engages with said first receiving-
side operating portion to rotate said receiving-side

movable portion and to interrelatedly rotate said
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receiving-side shutter portion from said developer-
reception~-preventing bosition to said developer-
reception-permitting position; and
a supplying-side movable portioﬁ for rotating

5 said supplying-side shutter portion from said
developer-supply-preventing position to said
developer—supply—permiﬁting position, wherein when
said process cartridge enters the main assembly of the
apparatus in a state that said developer supply

10 cartridge is set in the main assembly of the apparatus,
said su@plying—side movable portion is rotated, after
said first engageable member causes said receiving-
side shutter portion to open said developer receiving
opening, by engagement with said receiving-side

i5 movable portion which is regulated by said regulating
member with said second receiving-side operating
portion placed at said operating position, and in
interrelation with rotation of said supplying-side
movable portion, said supplying-side shutter portion

20 is rotated from said developer-supply-preventing
position to said developer-~supply-permitting position,
and wherein when said developer supply cartridge
enters the main assembly of the apparatus in a state
that process cartridge is set in the main assembly of

25 the apparatus, said supplying-side movable portion is
rotated, after said second engageable member causes

said receiving-side shutter portion to open said
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developer receiving opening, by engagement with said

»receiving-side movable portion which is regulated by

said regulating member with said second receiving-side
operating portion placed at said operating position,
and in interrelation with rotation of said supplying-
side movable portion, said supplying~side shutter
portion.is rotated from said developer-supply-
preventing position to said developer-supply-

permitting position.

13. A developer supply cartridge for supplying a
developer into a process cartridge, said developer -
supply cartridge being detachably mountable to a main
assembly of an electrophotographic image forming
apparatus, wherein said process cartridge includes an

electrophotographic photosensitive drum; a developing

"roller for developing an electrostatic latent image

formed on said electrophotographic photosensitive
drum; a receiving-side shutter portion movable between
a developer—reception—permitting position for opening
a developer receiving opening for receiving the
developer to be used by said developing roller for
developing operation and a developer-reception-
preventing position for closing said developer
receiving opening; a receiving-side movable portion
rotatable to interrelatedly move said receiving-side

shutter portion between the developer-reception-
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permitting position and the developer-reception-
preventing position,.said receiving-side movablel
portion including a first receiving-side operating
portion which takes an operating position when said
receiving-side shutter portion is at said developer-
reception-preventing position, and a second feceiving—
side operating portion‘which takes the operating
position when said receiving-side shutter portion is
at said developer—reception-permitting position, a
regulating member forrregulating rotation of said
receiviﬁg—side movable portion when said first or
secénd receiving-side operating portion is at the
operating position, said developer supply cartridge
comprising:

a supplying—side developer accommodating
portion for accommodating the developer;

a developer éupply opening for supplying the
developer from said supplying-side developer
aecommodating portion into said process cartridge
through said developer receiving opening;

a supplying-side shutter portion movable
between a developer-supply-permitting position for
opening said developer supbly opening and a developer-
supply-preventing position for closing said developer
supply opening;

a first engageable member fixed at a position

upstream of said developer supply opening with respect
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to an entering direction in which said developer
supply cartridge entérs said main assembly of thé
apparatus, wherein when said process cartridge is
removed from the main assembly of the apparatus in a
state that said developer supply cartridge is set in
the,main assembly of the apparatus, said first
engageable member releases, after said supplying-side
shutter portion closes said developer supply opening,
said receiving—side.movable portion from said
regulating member by contacting said regulating member
which regulates rotation of said receiving-side
movable portion with said second ;eceiving—side
operating portion placed at said operating position to
move said regulating member downwardly against an
elastic force, thus permitting movement of said
receiving-side movable portion, then said first
eéngageable member engages with said second receiving-
side operating portion to rotate said receiving-side
movable portion and to interrelatedly rotate said
receiving-side shutter portion from said developer-
reception-permitting position to said developer-
reception-preventing position;

a second engageable member fixed at a position
downstream of said developer supply opening with
respect to the entering direction, wherein when said
developer supply cartridge is removed from the main

assembly of the apparatus in a state that process
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cartridge is set in the main assembly of the apparatus,
said second engageabie member releases, after said '
supplying-side shutter portion closes said developer
supply opening, said receiving-side movable portion
from said regulating member by contacting said
regulating member which regulates rotation' of said
receilving-side movable portion with said second
receiving-side operating portion placed at said
Ooperating position to move said regulating membér
downwardly against an elastic force, thus permitting
movement of said receiving-side movable portion, then
said second engageable member engages with said second
receiving-side operating portion to rotate said
receiving-side movable portion and to interrelatedly
rotate said receiving-side shutter portion from said
developer—reception—permitting position to said
developer~reception—preventing position; and

a supplying-side movable portion for rotating
said supplying-side shutter portion from said
developer—supply—permitting position to said
developer~supply—preventing position, wherein when
said process cartridge is removed from the main
assembly of the apparatus in a state that said
developer supply cartridge is set in the main assembly
of the apparatus, said supplying-side movable portion
is rotated, prior to said first engageable member

causing said receiving-side shutter portion to close
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said developer receiving opening, by engagement w1th
said receiving-side movable portion which is regulated
by said regulating member with said second receiving-
side operating portion placed at said 6perating
position, and in interrelation with rotation of said
supplylng side movable portion, said supplying-side
shutter portion is moved from said developer- -supply-
permitting position to said developer-supply~
preventing position, and wherein when said developer
supply cartridge is removed from the main assembly of
the apparatus in a-state that process cartridge is set
in’the main assembly of the apparatus, said supplying-
side movable portion is rotated, prior to said second
engageable member causing said receiving-side shutter
portion to close said developer receiving opening, by
engagement with said receiving-~side movable portion
which is regulated by said reqgulating member with said
second receiving-side operating portion placed at said
operating position, and in interrelation with rotation
of said supplying-side movable portion, said
supplying-side shutter portion is moves from said
developer—supply—bermitting position to said

developer—supply—preventing position.

14. A developer supply cartridge according to
Claim 7, further comprising a engageable member fixed

at a position downstream of said supplying-side
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movable portion with respect to an entering direction
in which said develoﬁer supply cartridge enters the
main assembly of the apparatus, wherein when said-
developer supply cartridge enters the main assembly of
the apparatus, said engageable member releases, prior
to said supplying-side shutter portion opening said
developer supply opening, said receiving-side movable
portion from said regulating member by contacting said
regulating member whichvregulates rotation of said
receiving-side movable portion with said receiving-
side shutter portion placed at said developer-

reception-preventing position to move said regulating

‘member, thus permitting movement of said receiving-

side movable portion, then said engageable member
engages with a‘first receiving~side operating portion
to rotate said receiving~side movable portion, thus
moving, said receiving-side shutter portion from said
developer-reception-preventing posifion to said

developer-reception-permitting position.

15. A developer supply cartridge according to
Claim 8, further comprising an engageable member fixed
at a position upstream of said supplying-side movable
portion with respect to a removing direction in which
said developer supply cartridge is removed from the
main assembly of the apparatus, wherein when said

developer supply cartridge is removed from the main
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assembly of the apparatus, said engageable member
releases, after sald supplying-side shutter portion
closes said developer supply opening, said receiving-
side movable portion from said regulating member by

contacting said regulating member which regulates

rotation of said receiving-side movable portion with

said receiving-side shﬁtter portion placed at said
developer—reception—permitting position to move said
regulating member, thus permitting movément of said
receiving-side movable portion, then said engageable
member engages with a receiving-side operating portion
to rotate said receiving-side movable portion, thus
moving said receiving-side shutter portion from said
developer—reception—permitting position to said

developer—reception—preventing position.

16. A developer supply cartridge according to any
one of Claims 7 - 15, wherein said supplying-side
movable portion is disposed on a lower surface of said
developer supply cartridge in a state that said
developer supply cartridge is mounted to the main
assembly of the apparatus, and is rotatable about a
horizontal axis crossing with a longitudinal direction

of said developer supply cartridge.

17. A developer supply cartridge according to any

one of Claims 7 - 15, wherein said supplying-side
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shutter portion is disposed on a lower surface of said
developer supply cart?idge in a state that said
developer supply cartridge is set in the main assembly
of the apparatus and ipcludes a rotatable member
rotatable about a horizontal axis crossing with a
longitudinal direction of said developer supply
cartridée, sald rotatable member being provided with
an opening which opens in a radial direction of
rotation of said rotatable member, wherein said
developer receiving opening is opened by said opening
of said rotatable member opposing to said developer
receiving opening, and said developer receiving
opening is closed by a portion of said rotatable
member other than said opening opposing to said

developer receiving opening.

18. A developer supply cartridge according to any
one 6f‘Claims 1, 8, 10 or 15, wherein said supplying-
side movable portion is rotatable, and said supplying-
side operating portion includes a projection having a
portion extending along a rotational movement
direction of said supplying-side movable portion,
wherein said receiving-side movable portion is
rotatable, and said receiving-side operating portion
includes a projection having a portion extending along
the rotational moving direction of said receiving-side

movable portion, said projection of said supplying-
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side movable portion is engageable with a projection
of a receiving-side movable portion to receive a
rotating force, thus rotating said supplying-side

shutter portion.

19. A developer supply cartridge according to any
one of élaims 7 - 18, furtherAcomprising a portion to
be guided having a side surface to be regulated, an
upper surface to be regulated, and a lower surface to
be regulated, wherein when said developer supply
cartridée enters the main assembly of the apparatus,
said side surface to be regulated, said upper surface
to be regulated and said lower surface to be regulated
are reqgulated by a main assembly guide provided in the
main assembly of the apparatus, and wherein in a state
that said developer supplying-side movable portion is
moving in engagement with said receiving-side movable
portion, an upward movement of said upper surface to

be regulated is regulated by the main assembly guide.

20. A developer supply cartridge according to
Claim 9, wherein said engageable member is fixed at a
position downstream of said supplying-side movable
portion with respect to an entering direction in which
said developer supply cartridge enters the main

assembly of the apparatus.
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21. A developer supply cartridge according to

- Claim 10, further comprising an engageable member

fixed at a position downstream of said supplying-side
movable portion with respect to an entering direction
in which said developer supply'cartridge enters the
main assembly of the apparatus, wherein when said
process cartridge is removed from the main assembly of
the apparatus, said engageable member releases, after
said supplying-side shutter portion closes said

developer supply opening, said receiving-side movable

i portion.from said regulating member by contacting said

reguiating member which regulates movements of said
receilving-side movable portion with séid receiving—
side shutter portion placed at said developer-
reception-permitting position to move said regulating
member, thus pérmitting movement of said receiving-
side movable portion, then said engageable member
engéges with said receiving-side operating portion of
said repeiving—side operating portion to rotate said
receilving-side movable portion to move said receiving-
side shutter portion from said developer-reception-
permitting position to said developer-reception-

preventing position.

22. BAn electrophotographic image forming apparatus
to which a process cartridge and a developer supply

cartridge for supplying a developer into the process
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cartridge are detachably mountable, independently from
each other, to a maiﬂ assembly of the apparatus, said
apparatus comprising: |

(1) a developer supply cartridge detachably

5 mountable to the main assembly of the apparatus, said
developer supﬁly cartridge including,

a supplying-side developer accommodating
portion for accommodating the developer,

a developer supply opening for supplying the

10 developer from said supplying-side developer
accommodating portion .into said process cartridge,

a supplying-side shutter portion movable
between a developer—supply—permitting position for
opening said developer supply opening and a developer-

15  supply-preventing position for closing said developer
supply opening,

a supplying-side movable portion movable to
interrelatedly move said supplying-side shutter
portion between said developer-supply-permitting

20 position and said developer-supply-preventing position,
and

an engageable member; and

(ii) a process cartridge detachably mountable
to the main assembly of the apparatus, said process

25 cartridge including,
an electrophotographic photosensitive drum,

a developing roller for developing an
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electrostatic latent image formed on said
electrophotographic ﬁhotosensitive drum,

a receiving-side develoﬁer accommodating
portion for accommodating the developer,

a developer receiving opening for receiving the
developer,

a receiving-side shutter portionlmovable
between a developer-reception-permitting position for
opening sald developer receiving opening and a
developer-reception-preventing position for closing
said deﬁeloper receiving opening, and

a regulating member,

a receiving-side movable portion movable to
interrelatedly move said receiving-side shutter
portion betheen the developer-reception-permitting
position and the developer-reception-preventing
positibn, said receiving-side movable portion
including a first receiving-side operating portion
which takes an operating position when said receiving-
side shutter portion is at the developer-reception-
preventing position and a second receiving-side
operating portion which takes the operating position
when said receiving-side shutter portion is at the
developer-reception-permitting position, wherein when
said process cartridge enters the main assembly of the
apparatus with said regulating member regulating

movement to place said first receiving-side operating
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portion at the operating position in a state that said
developer supply cartiidge is set in the main aséembly
of the apparatus, said regulating member contacts the
engageable member to release said receiving-side
movable portion, thus permitting movement of said
;eceiving—éide movable portion, then receiving-side

movable portion moves said receiving-side shutter

portion to the developer-reception-permitting position

in interrelation with said first receiving-side
operating portion moved by contacting the engageable
member, and then said receiving-side movable portion
moves the supplying-side shutter pprtion to the
developer-supply-permitting position in interrelation
with the supplying-side mévable portion moved by
engagement of said second receiving-side operating
portion with the supplying-side movable portion while
being regulated by said regulating member in a state
that second receiving—side operating portion is placed

at the operating position.

23. An electrophotographic image forming apparatus
to which a process cartridge and a developer supply
cartridge for supplying a developer into the process
cartridge are detachably mountable, independently from
each other, to a main assembly of the apparatus, said
apparatus comprising:

(1) a developer supply cartridge detachably



WO 2007/105375 PCT/JP2007/050541

10

15

20

25

166

mouhtable to the main assembly of the apparatus, said
developer supply cartfidge including,

a supplying-side developer accommodating
portion for accommodating the developer,

a developer supply opening for supplying the
developer from said supplying-side developer
accommodating portion into said process cartridge,

a supplying-side shutter portion movable
between a developer-supply-permitting position for
opening said developer supply opening and a developer-
supply—breventing position for closing said developer
sﬁpply opening,

a supplying-side movable portion movable to
interrelatedly move the supplying-side shutter portion
between the developer-supply-permitting position and
the developer-supply-preventing position, and

an engageable member; and

(ii) a process cartridge detachably mountable
to the main assembly of the apparatus, said process
cartridge including, '

an electrophotographic photosensitive drum,

a receiving-side developer accommodating
portion for accommodating the developer,

a developer receiving opening for receiving the
developer,

a receiving-side shutter portion movable

between a developer-reception-permitting position for
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opening said developer receiving opening and a
developer—reception—?reventiﬁg position for closing
said developer receiving opehing,
a regulatiné member, and
5 - a receiving-side movable portion movable to
interrelatedly move said receiving-side shutter
portion“between the deﬁelopef—reception—permitting
position and the developer-reception-preventing
position, said receiving-side movable portion
10 including a receiving-side operating portion which
takes the operating position when said receiving-side
shutter portion is at the developer—reception—
permitting position, wherein when said process
cartridge is removed from the main assembly of the
15 apparatus in a state that said developer supply
cartridge is set in the main assembly of the apparatus,
said receiving-side operating portion moves said
supplying-side movable portion by engagement, with
said supplying-side movable portion, of said
20 receiving-side operating portion of said receiving-
side movable portion which is regulated by said
- regulating member in a state that receiving-side
movable portion is placed at the operating position to
interrelatedly move said supplying-side shutter
25 portion to the developer-supply-preventing position,
then said regulating member contacts the engageable

member to release said receiving-side movable portion,
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thus permitting movement of said receiving-side
movable portion, andlreceiving—side movable portion
moves said receiving-side shutter portion to the
developer-reception-preventing positioﬁ in
interrelation withrsaid receiving-side operating -

portion moved by contacting the engageable member.

24. An electrophotographic image forming apparatus
to which a.process cartridge and a developer supply
cartridge for sﬁpplying a developer.into the process
cartridge are detachably mountable, independently from
each other, to a main assembly of the apparatus, said
apparatus comprising:

(i) a procesé cartridge detachably mountable to
the main assembly of the apparatus, said process
cartridge including,

an electrophotographic photosensitive drum,

a developing roller for developing an
electrostatic latent image formed on said
electrophotographic photosensitive drum with the
developer,

a receiving-side developer\accommodating
portion for accommodating the developer,

a developer receiving opening for receiving the
developer into said receiving-side developer

accommodating portion,

a receiving-side shutter portion movable
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between a developer~reception-permitting position for
opening said developér receiving opening and a |
developer-reception-preventing position for closing
said developer receiving opening,

a receilving-side movable portion movable to
interrelatedly move said receiving-side shutter
portionrbetween the deﬁeloper—reception—permitting
position and the developer-reception-preventing
position, said receiviﬁg—side movable portion
including a receiving-side operating portion which
takes an operating position when said receiving-side
shutter portion is at said developer-reception—
permitting position, and

a regulating member for regulating movement of
said receiving-side movable portion when said
receiving-side operating portion is at the operating
position,

(11) a developer supply cartridge detachably
mountable to the main assembly of the apparatus, said
developer supply cartridge including,

a supplying-side developer accommodating
portion for accommédating the developer,

a developer supply opening for supplying the
developer from said supplying-side developer
accommodating portion into said process cartridge
through said developer receiving opening,

a supplying-side shutter portion movable
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between a developef—supply—permitting position for
opening said developér supply opening and a developer-
supply-preventing position for closing said developef
supply opening, and

a supplying-side movable portion movable, when
said developer supply cartridge enters said main
assembly of the apparatus in a state that prbcess
cartridge is set in said main assembly of the
apparatus, to interrelatedly move said supplying—éide
shutter portion from the developer—supply—preventing
position to the developer-supply-permitting position
by engagement with said receiving-side operating
portion of said receiving-side movable portion, a
movement of which is regulated by said regulating
member in a state that receiving-side éperating

portion is positioned at the operating position.

25. An electrophotographic image forming apparatus
to which a process cartridge and a developer supply
cartridge for supplying a developer into the process
cartridge are detachably mountable, independently from
each other, to a main assembly of the apparatus, said
apparatus comprising:

(1) a process cartridge detachably mountable to
the main assembly of the apparatus, said process
cartridge including,

an electrophotographic photosensitive drum,
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a developing roller for developing an
electrostatic latent image formed on said
electrophotographic photosensitive drum with the
developer,

a receiving-side developer accommodating
portion for accommodating the developer,

a developer recéiving opening for receiving the
developer into said receiving-side developer
accommodating portion,

a receiving-side shutter portidn movable
between.a developer-reception-permitting position for
opening said developer receiving opening and a
developer-reception-preventing position for closing-
sald developer receiving opening, |

a receiving-side movable portioh movable to
interrelatedly move said receiving-side shutter
portion between the developer-reception-permitting
position and the developer-reception-preventing
position, said receiving-side movable portion
including a receiving-side operating portion which
takes an operating position when said receiving—sideA
shutter portion is at said developer-reception-
permitting position, and

a regulating member for regulating movement of
said receiving-side movable portion when said
receiving-side operating portion is at the operating

position; and
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(ii) a developer supply cartridge detachably
mountable to the main‘assembly of the apparatus, said
developer supply cartridge including, a
supplying-side developer accommodating“portion for
accommodating the developer,

i a developer supply bpening for supplying the
developér from said supplying-side developer
accommodating portion into said process cartridge
through said developer receiving opening,

a supplying-side shutter portion movable
between a developer—supply~permitting position for
opening said developer supply opening and a developer-
supply-preventing position for closing said developer
supply opening, and

a supplying-side movable portion movable, when
said developer supply cartridge enters said main
assembly of the apparatus in a state that process
cartridge is set in said mdin assembly of the
apparatus, to interrélatedly move said supplying-side
shutter portion from the déveloper—supply—permitting
position to the developer-supply-preventing position
by engagement with said receiving-side operating
portion of said receiving-side movable portion, a
movement of which is regulated by said regulating
member in a state that receiving-side operating

portion is positioned at the operating position.
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26. BAn electrophotographic image forming apparatus
to which a process cartridge énd a developer supply
cartridge for supplying a developer into the process

cartridge are detachably mountable, independently from

~each other, to a main assembly of the apparatus, said

apparatus comprising:

(1) a process cartridge detachably mountable to
the main assembly of the apparatus, said process
cartridge including, /

| an electrophotographic photosensitive drum,

a developing rollerlfor developing an
electrostatic latent image formed on said
electrophotographic phétosensitive drum,

a receiving;side developer accommodating
portion for accommodating the developer,

a developer receiving opening for receiving the
developer into said receiving~side developer
accommodating portion,

a receiving-side shutter portion movable
between a developer-reception-permitting position for
opening said developer receiving opening and a
developer—reception—preventing position for closing
said developer receiving opening,

a receiving-side movable portion rotatable to
interrelatedly move said receiving-side shutter
portion between the developer-reception-permitting

position and the developer-reception-preventing
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position, said receiving-side movable portion
including a first reéeiving-side operating portion
which takes an operating position when said receiving-
side shutter portion is at said developer-reception-
preventing position, and a second receiving-side
operating portion which takes the operating position
when said receiving-side shutter portion is at said
developer—reéeption—permitting position, and

a regulating member for regulating rotation of

said receiving-side movable portion when said first or

‘second feceiving-side operating portion is at the

operating position; .and

(ii) a developer supply cartridge detachably
mountable to the main assembly of the apparatus, said
developer supply cartridge including,

a supplying-side developer accommodating
portion for accommodating the developer,

a developer supply opening for supplying the
developer from said supplying-side developer
accommodating portion into said process cartridge
through said developer receiving opening,

a supplying-side shutter portion movable
between a developer—supply—permitting position for
opening said devéloper supply opening and a developer-
supply-preventing position for closing said developer
supply opening,

an engageable member fixed at a position
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downstream of said developer supply opening with
respect to an enterin§ direction in which said
developer supply cartridge enters said main assembly
of the apparétus, wherein when said developer supply
cartridge enters the main assembly of the apparatus in
a state that process cartridge is set in the main
assembly of the apparafus, said enéageable member
releases, prior to said supplying-side shutter portion
opening said developer supply opening, said receiving-
side movable portion from said regulating member by
contacting said regulating member which regulates
rotation of said receiving-side movable portion with
said first receiving-side operating portion placed at
sald operating position to move said regulating member
downwardly against an elastic force, thus permitting
movement of said receiving-side movable portion, thén
said engageable member engages with said first
receiving-side operating portion to rotate said
receiving-side movable portion and to interrelatedly
move said receiving-side shutter portion from said
developer-reception-preventing position to said
develdper—reception—permitting position, wherein when
said developer supply cartridge is removed from the
main assembly of the apparatus in the state that
process cartridge is set in the main assembly of the
apparatus, said engageable member releases, after said

supplying-side shutter portion closes said developer
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supply opening, said receiving-side movable portion
from said regulating member by contacting said
regulating member which regulates rotation of said
feceiving—side movable portion with said second
receiving-side operating portion placed at said
operating position to move said regulating member
downwardly against the elastic force, thus permitting
movement of said receiving-side movable portion, then
saia engageable member engages with said second
receiving-side operating portion to rotate said
receiviﬁg—side movable portion and to interrelatedly
move said receiving—side shutter portion from said
devéloper—reception—permitting position to said
developer-reception-preventing position, and |

a supplying-side movable portion for moving
said supplying-side shutter portion from said
developer-supply-preventing position to said
developer-supply-permitting position and from said
developer-supply-permitting position to said
developer-supply-preventing position, wherein when
said developer supply cartridge enters the main
assembly of the apparatus in a state that process
cartridge is set in the main assembly of the apparatus,
said supplying-side movable portion is rotated, after
said receiving-side shutter portion opens said
developer receiving opening, by engagement with said

receiving-side movable portion which is regulated by
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said regulating member with said second receiving-side
operating pbrtion plaéed at said operating position,
and in interrelation with rotation of said supplying-
side movable portion, said supplying-side shutter
portion is moved from said developer-supply-preventing
position to said developer-supply-permitting position,
and wherein said developer supply cartridge is removed
from the main assembly of the apparatus in the state
that process cartridge is set in the main assembly of
the apparatus, said supplying-side movable portion is
rotated; prior to said receiving-side shutter portion
closes said developer receiving opening, by engagement
with said receiving-side movable portion which is
regulated by said regulating member with said second
receiving-side operating portion placed at said
éperating position, and in interrelation with rotation
of said supplying-side movable portion, said
supplying-side shutter portion is moved from said
developer-supply-permitting position to said

developer-supply-preventing position.

27. An electrophotographic image forming apparatus
to which a process cartridge and a developer supply
cartridge for supplying a developer into the process
cartridge are detachably mountable, independently from
each other, to a main assembly of the apparatus, said

apparatus comprising:
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(1) a process.cartridge detachably mountable to
the main assembly of the apparatus, said process
cartridge including,

an electrophotographic photosensitive drum,

a developing roller for developing an
electrostatic latent image formed on said
electrophotographic photosensitive drum,

a receiving-side developer accommodating
portion for accommodating the developer,

a developer receiving opening for receiving the
developér into said receiving-side developer
accommodating portion,

a receiving-side shutter portion movable
between a developer—reception—pérmitting position for
opening said developer receiving opening and a
developer—reception—preventing position for closing
said developer receiving opening,

a receiving-side movable portion rotatable to
interrelatedly move said receiving-side shutter
portion between the developer-reception-permitting
position and the developer-reception-preventing
position, said receiving-side movable portion
including a first receiving-side operating portion
which takes an operating position when said receiving-
side shutter portion is at said developer-reception-
preventing position, and a second receiving~side

operating portion which takes the operating position
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when said receiving-side shutter portion is at said
developer—reception—éermitting position, and

a regulatiné member for regulating rotation of
said receiving-side movablé portion whén said first or
second receiving-side operating portion is at the
operating position; and

kii) a developer supply cartridge detachably
mountable to the main assemﬁly of the apparatus, said
developer supply cartridge including, a |
supplying-side developer accommodating portion for
accommo&ating the developer,

a developer supply opening for supplying the
developer from said supplying-side developer
accommodating portion into said process cartridge
through said developer receiving opening,

a supplying-side shutter portion movable
between a developer-supply-permitting position for
opening said developer supply opening and a developer-—
supply-preventing position for closing said developer
supply opening,

a first engageable member fixed at a position
upstream of said developer supply opening with respect
to an entering direction in which said developer
supply cartridge enters said main assembly of the
apparatus, wherein when said process cartridge enters
the main assembly of the apparatus in a state that

said developer supply cartridge is set in the main
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assembly of the apparatus, said first engageable
member releases, priér to said supplying-side shutter
portion opening said developer supply opening, said
receiving;side movable portion from said regulating
member by contacting said regulating member which
regulates rotation of said receiving-side movable
portion with said first receiving-side operating
portion placed at said operating position to move said
regulating member downwardly against an elastic force,
thus permitting movement of sald receiving-side
movable.portion, then said first engageable member
engages with said first receiving-side operating
portion to rotate said receiving~side movable portion
and to interrelatedly rotate séid receiving-side
shutter portion from said developer-reception-
preventing pdsition to said developer-reception-
permitting position,

a second engageable member fixed at a position
downstream of said developer supply opening with
respect to the entering direction, whgrein when said
developer supply cartridge enters the main assembly of
the apparatus in a state that précess cartridge is set
in the main assembly of the apparatus, said second
engageable member releases, prior to said supplying-
side shutter portion opening said developer supply
opening, said receiving-side movable portion from said

regulating member by contacting said regulating member
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which regulates rotation of said receiving—side
movable portion with.said first receiving-side
operating portion placed at said operating position to
move said regulating member downwardlyvagainst an

5 elastic force, thus permitting movement of said
receiving-side movable portion, then said second
engageable member engages with said first receiving-
side opefating portion to rotate said receiving-side
movable portion and to interrelatedly rotate said

10 receiving-side shutter portion from said developer-
receptién—preventing position to said developer-
reception-permitting position, and

a supplying-side movable portion for rotating

éaid supplying-side shutFer portion from said

15 developer—supply—preveﬁting position to said
developer-supply-permitting position, wherein when
said process cartridge enters the main assembly of the
apparatus in a state that said developer supply
cartridge is set in the main aséembly of the apparatus,

20 said supplying-side movable porfion is rotated, after
said first engageable member causes said receiving-
side shutter portion to open said developer recelving
opening, by engagement with said receiving-side
movable portion which is regulated by said regulating

25 member with said second receiving-side operating
portion placed at said operating position, and in

‘interrelation with rotation of said supplying-side
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movable portion, said supplying-side shutter portion
is rotated from said developer-supply-preventing
position to said developer-supply-permitting position,
and wherein when said developer supplyvcartridge
enters the main assembly of the apparatus in a state
that process cartridge.is set in the main assembly of
the apparatus, said supplying-side movable portion is
rotated, after said second ‘engageable member causes
said receiving-side shutter portion to open said
developer receiving opening, by engagement with said
receiviﬁg—side movable portion which is regulated by
said regulating member with said second receiving-side
operating portion placed at said operating position,
and in interrelation with rotation of said supplying-
side movable portion, said supplying-side shutter
portion is rotated from said developer-supply-
preventing position to said developer~supply-

permitting position.

28. An electrophotographic image forming apparatus
to which a process cartridge and a developer supply
cartridge for supplying a developer into the process
cartridge are detachably mountable, independently from
each other, to a main assembly of the apparatus, said
apparatus comprising:

(1) a process cartridge detachably mountable to

the main assembly of the apparatus, said process
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cartridge including,

an electrophofographic photosensitive drum,

a developing roller for developing an
eléctrostatic latent image formed on said
electrophotographic photosensitive drum,

a receiving-side developer accommodatiﬁg
portion for accommodating the developer,

a developer receiving opening for receiving the
developer into said receiving-side developer
accommodating portion,

a receiving-side shutter portion movable
between a developer-reception-permitting position for
opening said developer receiving opening and a
developer—reception—preventing position for closing
said developer receiving opening,

a receiving-side movable portion rotatable to
interrelatedly move said receiving-side shutter
portion between the developer~reception—permitting
position and the developer-reception-preventing
position, said receiving-side movable portion
inéluding a first receiving-side operating portion
which takes an operating position when said receiving-
side shutter portion is at said developer-reception-
preventing position, and a second receiving-side
operating portion which takes the operating position
when said receiving-side shutter portion is at said

developer-reception-permitting position, and
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a regulating member for regulating rotation of
said receiving-side mévable portion when said first or
second receiving-side operating portion is at the
operating position; and |

(ii) a developer supply cartridge detachably
mountable to the main aséembly of the apparatus, said
developer supply cartridge including,

a supplying-side developer accommodating
portion for accommodating the developer,

a developef suppiy opening for supplying the
developér‘from said supplying-side developer
accommodating portion into said process cartridge
through said developer receiving opening,

a supplying-side shutter portion movable
befween a developer-supply-permitting position for
opening said developer supply opening and a developer-—
supply-preventing position for closing said developer
supply opening,

a first engageable member fixed at a position
upstream of said developer supply opening with respect
to an entering direction in which said developer
supply cartridge enters said main assembly of the
apparatus, wherein when said process cartridge is
removed from the main assembly of the apparatus in a
state that said developer supply cartridge is set in

the main assembly of the appératus, salid first

engageable member releases, after said supplying-side



WO 2007/105375 PCT/JP2007/050541

185

shutter portion closes said developer supply opening,
said receiving-side ﬁovable portion from said |
regulating member by contacting said regulating member
which regulates rotation of said receiving-side
5 movable portion with said second receiving-side

operating portion placed at said operating position to
move said regulating mémber downwardly against an
elastic force, thus permitting movement of said
receiving-side movable portion, then said first

10 engageable member engages with said second receiving-
side opérating portion to rotate said receiving-side
movable portion and to interrelatgdly rotate said
receiving-side shutter portion from said develo@er—
reception-permitting position to said developer-

15 reception-preventing position,

a second engageable member fixed at a position
downstream of said developer supply opening with
respect to the entering direction, wherein when said
developer supply cartridge.is removed from the main

20 assembly of the apparatus in a state that process
cartridge is set in the main assembly of the apparatus,
said second engageable member releases, after said
supplying-side shutter portion closes said developer
supply opening, said receiving-side movable portion

25 from said regulating member by contacting said
regulating member which requlates rotation of said

receiving-side movable portion with said second
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receiving-side operating portion placed at said
operating position td move saild regulating member
downwardly against an elastic force, thus permitting
movement of said receiving-side movable portion, then
said second engageable member engages with said second
receiving-side operating portion to rotate said
receiving-side movable portion and to interrelatedly
rotate said receiving-side shutter portion from said
developer-reception-permitting position to said
developer-reception-preventing position, and

,é supplying-side movable portion for rotating
said supplying-side shutter portion from said
developer—supply—permitting position to said
developer-supply-preventing position, wherein when
said process cartridge is removed fromvthe main
assembly of the apparatus in a state that said
developer supply cartridge is set in the main assembly
of the apparatus, said supplying-side movable portion
is rotated, prior to said first engageable member
causing said receiving-side shutter portion to close
said developer receiving opening, by engagement with
said receiving-side movable portion which is regulated
by said regulating member with said second receiving-
side operating portion placed at said operating
position, and in interrelation with rotation of said
supplying-side movable portion, said supplying-side

shutter portion is moved from said developer-supply-
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permitting position to said developer-supply-
preventing position,.and wherein when said deveioper
supply cartridge is removed from the main assembly of
the apparatus in a state that process cartridge is set

in the main assembly of the apparatus, said supplying-

side movable portion is rotated, prior to said second

engageable member causing said receiving-side shutter
portion to close said developer receiving opening, by
engagement with said receiving-side movable portion
which is regulated by said requlating member with said
second receiving-side operating portion placed at said
operating position, and in interrglation with rotation
of said supplylng-side movable portion, said
supplying-side shutter portion is moves from said
developer-supply-permitting position to said

developer-supply-preventing position.

29. An apparatus according to any one of Claims 22
~ 28, wherein said receiving-side movable portion is
disposed on an upper surfaée of said process cartridge
in a state that process cartridge is mounted to the
main assembly of the apparatus, and is rotatable about
a horizontal axis crossing with é longitudinal

direction of said process cartridge.

30. An apparatus according to any one of Claims 22

- 29, wherein said receiving-side shutter portion is
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disposed on an upper surface of said proéess ca;tridge
in a state that‘procéss cartridge is mounted to the
main assembly of the apparatus and includes a
rotatable member rotatable about a horizontal axis
crossing with a longitudinal direction of said process
cartridge, said rotatable member being provided with
an opening which opens in a radial direction of
rotation of said rotatable ‘member, wherein said
developer receiving opening is opened by said opehing
of said rotatable member opposing to said developer
receivihg opening,'and said developer receiving

opening is closed by a portion of said rotatable

member other than said opening opposing to said

developer receiving opening.

3l. An apparatus according to according to Claim.
22, wherein said receiving-side movable portion is
rotatable, wherein said first receiving-side operating
portion includes a projection having a portion
extending along a rotational movement direction of
said receiving-side movable portion, and said
projection receives a force by engagement with séid
engageable member to rotate said receiving-side
shutter portion, wherein said second receiving-side
operating portion includes a projection having a
portion extending along the rotational moving

direction of said receiving-side movable portion, said
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projection of said second receiving-side operating
portion is engageablé with a projection of a
supplying-side operating portion of said supplying-
side movable portion to apply a rotatiﬁg force, thus

rotating said supplying-side shutter portion.

32. ‘An apparatus according to according to Claim
22, wherein said receiving=side movable portion is
rotatable, wherein said receiving-side operating |
portion includes a projection having a portion
extending along a rotational moving direétion of said
receiving-side movable portion, and a supplying-side
operating portion of said supplying-side movable
portion includes a projection having a portion
extending along a'iotational moving direction of said

supplying-side movable portion, wherein said

Asupplying—side shutter portion is rotated by said

projection of said receiving-side movable portion
engaging said projection of said supplying~side

movable portion and applying a rotating force.

33. An apparatus according to according to any one
of Claims 22 - 25, further comprising a engageable
member fixed at a position downstream of said
supplying-side movable portion with respect to an
entering direction in which said developer supply

cartridge enters the main assembly of the apparatus,
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wherein when said developer supply cartridge enteré
the main assembly of.the apparatus, said engagqaﬁle
mempber releases, prior to said supplying-side shutter
portion opening said developer supply épening, said
receiving-side movable portion from said regulating
member by contacting said regulating member which
regulatés rotation of said receiving-side movable
portion with said receiﬁing—side shutter portion
placed at said developer-reception~preventing position
to move said regulating member, thus permitting
movement of said receiving-side movable portion, then
said engageable member engages with a first receiving-
side operating portion to rotate said receivin@—side

movable portion, thus moving said receiving-side

" shutter portion from said developer-reception-

preventing position to said developer-reception~

permitting position.

34. An apparatus according to according to any one
of Claims 23 - 25, further comprising an engageable
member fixed at a position‘upstream of said supplying-
side movable portion with respect to a removing
direction in which said developer supply cartridge is
removed from the main assembly of the apparatus,
wherein when said developer supply cartridge is
removed from the main assembly of the apparatus, said

engageable member releases, after said supplying-side
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shutter portion closes said developer.supply opeping,
said receiving-side ﬁovable portion from said
regulating member by contacting said regulating member
which regulates rotation of said recei&ing—side
movable portion with said receiving-side shutter
portion placed at said developer-reception-permitting
position to move said regulating member, thus

permitting movement of said receiving-side movable

portion, then said engageable member engages with‘a

receiving-side operating portion to rotate said
receiviﬁg—side movable portion, thus moving said
receiving-side shutter portion from sald developer-
reception-permitting position to said developer-

reception-preventing position.

35. An apparatus according to according to any one
of Claims 22 - 34, wherein said supplying-side movable
portion is disposed on a lower surface of said
developer supply cartridge in a state that said
developer supply cartridge is mounted to the main
assembly of the apparatus, and is rotatable about a
horizontal axis crossing with a longitudinal direction

of said developer supply cartridge.

36. An apparatus according to according to any one
of Claims 22 - 35, wherein said supplying-side shutter

portion is disposed on a lower surface of said
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developer supply cartridge in a state that said
developer supply carfridge is set in the main assembly
of the apparatus and includes a rotatable member
rotatable about a horizontal axis croséing with a
longitudinal direction of said developer supply
cartridge, said rotatable member being provided with
an opening which opens in a radial direction of
rotation of said rotatable member, wherein said
developer receiviné opening is opened by said opening
of said rotatable member opposing to said developer
receiving opening, and said developer receiving
opening is closed by a portion of said rotatable
member other than said opening opposing to said

developer receiving opening.

37. An apparatus according to according to any one
of Claims 23 - 25, wherein said supplying-side movable
portion is rotatable, and said sﬁpplying—side
operating portion includes a projection having a
portion extending along a rotational movement
direction of said supplying-side movable portion,
wherein said receiving-side movable portion is
rotatable, and said receiving-side operating portion
includes a projection having a portion extending along
the rotational moving direction of said receiving-side
movable portion, said projection of said supplying-

side movable portion is engageable with a projection
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of a receiving-side movable portion to receive a
rotating force, thus rotating said supplying-side

shutter portion.

38. An apparatus according to according to any one
Qf Claims 22 - 37, further comprising a portion to be
guided Having a side surface to be regulated, an upper
surface to be regulated, and a lower surface to be

regulated, wherein when said developer supply

- cartridge enters the main assembly of the apparatus,

said side surface tq be regulated, said upper surface
to be regulated and said lower surface to be regulated
are regulated by a main‘assembly guide provided in the
main assembly of the apparafus, and wherein in a state
that said developer supplying-side movéble portion is
moving in engagement with said recelving-side movable
portion, an upward movement of said upper surface to

be regulated is'regulated by the main assembly guide.

39. An apparatus according to according to Claim
22 or 23, wherein said engageable member is fixed at a
position downstream of said supplying-side movable
portion with respect to an entering direction in which
said developer supply cartridge enters the main

assembly of the apparatus.

40. An apparatus according to according to Claim
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24 or 25, further comprising an engageable member
fixed at a position downstream of said supplying;side
movable portion with reséect to an entering direction
in which said developer supply cartridge enters the

main assembly of the apparatus, wherein when said

"process cartridge is removed from the main assembly of

the apparatus, said engageable member releases, after
said supplying-side shutter portion closes said
developer supply opening, said receiving-side movable
portion from said regulating member by contacting said
regulating member which regulates movements of said
receiving-side movable‘portion with sald receiving-
side shutter portion placed at said developer-
reception-permitting position to move said regulating
member, thus permitting movement of said receiving-
side movable portion, then said engageable member
engages with said recéiving—side operafing portion of
saidrreceiving—side operating portion to rotate said
receiving-side movable portion to move said receivihg—
side shutter portion from said developer-reception-
permitting position to said developer-reception-

preventing position.
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