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Thereafter, the pushing member 21 slides to be contacted into the releasing portion, and
the engaging projection is disengaged from the driving portion 20. Furthermore, the pushing
member 21 pushes the main body of the toner bottle together with the sealing member toward the
change front cover to a position where the operator can easily take the toner bottle out.

In this manner, the sliding movement (retraction, advancement) of the main body of the
bottle used for unsealing the opening can be used for resealing the eper opening with a simple
structure. In addition, the slide movement distance of the pushing member can be made shorter
than in the foregoing embodiments, and therefore, complication of the apparatus at the main
body side can be avoided.

The structure for the engagement and disengagement between the main assembly of the
image forming apparatus and the toner bottle or the photosensitive member may be used in
Embodiments 2, 3 and 4.

In Embodiments 1-6, only by the movement of the releasing projection of the main
assembly of the apparatus in a direction (axial direction, for example) of relative motion of the
sealing member relative to the main body, the engaging projection or projections are moved in a
direction or directions substantially perpendicular to the direction (radial direction, for example),
and therefore, the structure for the disengagement is simple. Even when a plurality of engaging
projections are provided, all the engaging projections are brought into disengaging positions by a
force applied substantially at one position, and therefore, the structure for the disengagement is
simple. In Embodiments 1, 4, 5 and 6, the releasing force receiving portion of the sealing

member is disposed substantially at the free end portion of the sealing member, so that releasing
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force receiving portion can be engaged with the main assembly at a relatively early stage after
the start of insertion of the toner bottle.

In embediments Embodiments 1-4, the driving portion 20 provided in the main assembly
of the image forming apparatus is provided with a locking hole and an engaging rib, and the
sealing member 2 is provided with an engaging projection portion 3 engageable with the locking
hole and the engaging rib of the driving portion 20, but the projection and recess relationship 15
may be reverse reversed. In other words, the driving portion 20 of the main assembly of the
apparatus is provided with the engaging projection and the releasing portion (releasing
projection), and the sealing member 2 is provided with the locking hole and the engaging rib.
With such a structure, the same advantageous effects are provided.

As described in the foregoing, according to these embodiments, the toner accommodating
container and the main assembly of the image forming apparatus are locked in a snap-fit snap-fit
type engagement, and the sealing member can be automatically engaged into or disengaged from
the opening of the toner accommodating container, wherein the locking engagement can be
released with a simple structure without lead-en effort by the user.

Therefore, the toner supply operation can be carried out by the user with much less load
effort.

Such a sealing member, a toner accommodating container and an image forming
apparatus can be provided at low cost.

While the invention has been described with reference to the structures disclosed herein,

it is not confined to the details set forth and this application is intended to cover such
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modifications or changes as may come within the purpose of the improvements or the scope of

the following claims.
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ABSTRACT OF THE DISCLOSURE:

A toner supply container is detachably mountable to an assembly of an

10  electrophotographic image forming apparatus having a driving member. The toner supply

container includes a container body including an opening provided at a cylindrical surface of the

container body configured to permit discharge of toner contained in the container body; a shutter

for opening and closing the opening: and a coupling portion provided at a side of the container

body and configured and positioned to engage with the driving member so as to receive a

15  rotational drive force.

FCHS_WS 8158207v1.doc
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CLEAN SUBSTITUTE SPECIFICATION
Attorney Docket No. 00684.003330.18

-1-
SEALING MEMBER,
TONER ACCOMMODATING CONTAINER AND
IMAGE FORMING APPARATUS
FIELD OF THE INVENTION AND RELATED ART:

This application is a divisional application of Application No. 13/231,388, filed
September 13, 2011, which issued as U.S. Patent No. 8,290,394 on October 16, 2012, which is a
divisional application of Application No. 12/981,785, filed December 30, 2010, which issued as
U.S. Patent No. 8,045,901 on October 25, 2011, which is a divisional application of Application
No. 12/615,012, filed November 9, 2009, which issued as U.S. Patent No. 7,890,027 on February
15, 2011; which is divisional application of Application No. 12/169,895, filed July 9, 2008,
which issued as U.S. Patent No. 7,647,012 on January 12, 2010; which is a divisional application
of Application No. 11/200,179, filed August 10, 2005, which issued as U.S. Patent No. 7,430,384
on September 30, 2008; which is a divisional application of Application No. 10/429,741 filed
May 6, 2003, which issued as U.S. Patent No. 6,990,301 on January 24, 2006; and which is a
continuation-in-part application of Application No. 10/076,430 filed February 19, 2002, which
issued as U.S. Patent No. 6,879,789 on April 12, 2005.

The present invention relates to a toner accommodating container, a sealing member
therefor and an image forming apparatus, suitably usable with an image forming apparatus such
as a copying machine, a printer, and a facsimile machine.

In a conventional electrophotographic image forming apparatus such as an

electrophotographic copying machine or a printer, fine particle toner is used as a developer.
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When the toner in the main assembly of the electrophotographic image forming apparatus is used
up, the toner is supplied into the main assembly of the image forming apparatus using a toner
accommodating container (toner supply container).

Here, the electrophotographic image forming apparatus is an apparatus which forms
images on a recording material through an electrophotographic image formation type process.
The electrophotographic image forming apparatus includes an electrophotographic copying
machine, an electrophotographic printer (laser beam printer, LED printer, for example), a
facsimile machine, word processor or the like.

Since the toner is a very fine powder, it is known to place, upon toner supplying
operation, a toner supply container inside the main assembly of the image forming apparatus and
to gradually supply the toner through a small opening to avoid scattering of the toner.

Any one of the above-described toner supply containers receives a driving force from the
main assembly of an image forming apparatus to drive the feeding member in the toner supply
container or the main body itself to discharge the toner. As for such a drive transmitting means,
there are some methods. For example, Japanese Laid-Open Utility Model Application Hei 05-
75768 discloses that a gear portion is provided on an outer surface of the toner bottle (toner
supply container), and the gear is engaged with a driving gear, by which the toner bottle is
rotated.

Japanese Laid-open Patent Application Hei 10-63084 discloses that an end surface of the
toner bottle is provided with a projection, which is engaged with a recess formed in a driving

portion of the main assembly of the image forming apparatus, thus transmitting the driving force.
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Japanese Laid-open Patent Application Hei 10-63076 discloses another type. A rotating
force transmitting portion of a main assembly of an image forming apparatus has an inner
diameter which is provided with a plurality of engaging grooves, and the toner container is
provided with projections engageable with the engaging grooves. The rotational driving force is
transmitted through the engagement therebetween.

As described, various drive transmission methods are proposed for driving the toner
supply container.

However, the conventional structures involve some problems.

In the case of Japanese Laid-Open Utility Model Application Hei 05-75768, when the
toner bottle is inserted into the main assembly of the image forming apparatus, it is necessary to
make the gear portion on the outer surface of the toner bottle properly engage with the driving
gear portion in the main assembly of an image forming apparatus. This requires the user to be
careful for the proper engagement. In addition, since the toner bottle is rotated through the
meshing engagement between gears, the toner bottle receives forces tending to deviate the bottle
in a direction perpendicular to the axis. Therefore, there is a possibility that the toner bottle is
raised or is laterally deviated with a result of improper rotation. In order to avoid such a
deviation, it is required that the entire outer circumference of the toner bottle be enclosed. This
imposes difficulty in the toner bottle mounting and demounting operations. Additionally, the
supplying system becomes complicated and expensive.

In the methods disclosed in Japanese Laid-open Patent Application Hei 10-63084 and

Japanese Laid-open Patent Application Hei 10-63076, when the toner bottle is inserted such that
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projection (or recess) provided at the end surface of toner bottle is properly engaged with the
basis (or projection) of the main assembly side driving portion (main assembly driving portion),
an indexing operation in the rotational direction is required. This degrades the developer
supplying operativity, and even a slight deviation may result in inoperability.

In order to avoid such an improper engagement, it is required that toner bottle is provided
on its outer surface with a guiding rib so as to determine the position of the toner bottle in the
rotational direction upon the insertion thereof, or that a rotating operation of the engaging recess
of the main assembly driving portion is controlled to stop at a predetermined rotational position
whenever it stops. This also results in complications and a cost increase.

In most of the coupling drive transmissions using projection/recess engagement, when the
phase deviation occurs between the toner bottle and the main assembly driving portion, it is
required that the main assembly driving portion is retracted against a spring force, and the
engaging position is established when the phase becomes aligned. With such a structure, even if
there is a phase difference when the toner bottle is inserted, the main assembly driving portion is
retracted, and when the bottle is rotated in this state, the phase differences are eliminated sooner
or later, and therefore, the engagement is established. However, the structure of the main
assembly driving portion is complicated. In addition, the main assembly driving portion has to
be movable toward the rear side, which requires additional space and therefore hinders
downsizing of the main assembly of the apparatus.

In the conventional example, it is not disclosed as to how to disengage the projection

from the recess. Assuming that the operator uses force to pull the toner supply container out, or
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the operator pushes the small projection with a finger, the usability is not good, or the driving

portion of the image forming apparatus or the toner supply container may be damaged.

SUMMARY OF THE INVENTION:

Accordingly, it is a principal object of the present invention to provide a sealing member
in which a sealing member is locked with an image forming apparatus in order to open or unseal
a toner discharge opening of a toner accommodating container, and yet the sealing member can
be released from the image forming apparatus with a simple structure.

It is another object of the present invention to provide a toner accommodating container
in which a locking portion of the toner accommodating container is locked with an image
forming apparatus, and the locking of the locking portion with the image forming apparatus can
be released with a simple structure.

It is a further object of the present invention to provide a toner accommodating container
in which a sealing member is locked with an image forming apparatus to open or unseal a toner
discharge opening of the toner accommodating container, and yet the sealing member can be
released from the image forming apparatus with a simple structure.

It is a further object of the present invention to provide an image forming apparatus in
which a locking portion of a toner accommodating container is engaged with a portion to be
locked of a mounting means, and the locking portion can be released from the portion to be

locked with a simple structure.
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It is a further object of the present invention to provide an image forming apparatus in
which a locking portion of a sealing member is engaged with a portion to be locked of the
mounting means to open or unseal a toner discharge opening of a toner accommodating
container, and yet the locking portion can be released from the portion to be locked with a simple
structure.

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 an image forming apparatus according to an embodiment
of the present invention.

Figure 2 is a perspective view of the image forming apparatus shown in Figure 1.

Figure 3 is a perspective view illustrating mounting of a toner supply container into an
image forming apparatus.

Figure 4 is a front view of an image forming apparatus of Figure 1.

Figure 5 is a side view of the image forming apparatus of Figure 1.

Figure 6 is a top plan view of the image forming apparatus in which a toner container
front cover is shown as being in an open position.

Figures 7(A) through 7(C) are sectional views illustrating a toner supply container

mounting operation, wherein Figure 7(A) shows an initial stage of the mounting operation,
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Figure 7(B) shows the state in the process of mounting operation, and Figure 7(C) shows the
state after the completion of the mounting operation.

Figure 8 is a partly broken perspective view of a toner supply container according to an
embodiment of the present invention.

Figure 9 is a partly enlarged sectional view of a drive transmitting portion according to an
embodiment of the present invention in which a driving shaft is provided on the main body side
of the toner supply container.

Figure 10 is a partly broken perspective view of a toner supply container according to
another embodiment of the present invention.

Figure 11 is a partly enlarged sectional view of a drive transmitting portion according to
another embodiment of the present invention in which a driving shaft is provided on a sealing
member side.

Figures 12(A) through 12(C) are side views of a sealing member according to an
embodiment of the present invention, wherein Figure 12(A) is a front view, Figure 12(B) is a
side view as seen in the direction X of Figure 12(A), and Figure 12(C) is a side view as seen in
the direction Y of Figure 12(A).

Figure 13 is a sectional view of a sealing member taken along a line Z-Z of Figure 12(B).

Figure 14 is a perspective view of a driving force transmitting portion and a driving force
receiving portion according to an embodiment of the present invention.

Figures 15(A) through 15(C) are partially sectional views illustrating engaging action of a

drive transmitting portion of a toner bottle, in which Figure 15(A) shows a state before insertion
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of a toner bottle, Figure 15(B) shows a state in the process of insertion, and Figure 15(C) shows a
state after the completion of an inserting operation.

Figure 16 is a perspective view of a driving force receiving portion according to another
embodiment of the present invention.

Figure 17 is a sectional view of the sealing member of Figure 16.

Figures 18(A) through 18(C) are illustrations of phase alignment when the toner bottle is
inserted into the main assembly of the apparatus wherein Figure 18(A) shows a state in which an
engaging rib and an engaging projection are aligned with each other, Figure 18(B) shows a state
in which they are not aligned after rotation to a certain extent, and Figure 18(C) shows a state in
which the engaging rib is abutted to the engaging projection to enable drive transmission.

Figures 19(A) through 19(C) show a sealing member according to an embodiment of the
present invention, wherein Figure 19(A) is a left side view, Figure 19(B) is a front view, and
Figure 19(C) is a right-hand side view.

Figure 20 is a perspective view of a driving force transmitting portion and a driving force
receiving portion according to a further embodiment of the present invention, in which phase
control operation is not necessary.

Figures 21(A) through 21(C) illustrate the drive transmitting portion of Figure 20 during
a toner bottle inserting operation, wherein Figure 21(A) shows a state before insertion of the
toner bottle, Figure 21(B) shows a state in the process of the inserting operation, and Figure

21(C) shows a state after completion of the inserting operation.
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Figures 22(A) through 22(C) illustrate disengagement action at the drive transmitting
portion of the toner bottle, wherein Figure 22(A) is before disengagement, Figure 22(B) is in the
process of disengagement, and Figure 22(C) is after completion of the disengagement action.

Figures 23(A) through 23(C) are sectional views of a sealing member according to a
further embodiment of the present invention, wherein Figure 23(A) is a side view, Figure 23(B)
is a front view, and Figure 23(C) is a sectional view.

Figure 24 is a sectional view illustrating engagement of the sealing member of Figure 23
with a driving portion.

Figures 25(A) through 25(C) are illustrations of disengagement action at the drive
transmitting portion of the toner bottle, wherein Figure 25(A) is before disengagement, Figure
25(B) is in the process of disengagement, and Figure 25(C) is after the completion of the
disengagement action.

Figures 26(A) and 26(B) illustrate a sealing member according to a further embodiment
of the present invention, wherein Figure 26(A) is a side view, and Figure 26(B) is a sectional
view taken along a line X-X.

Figures 27(A) through 27(D) show a driving portion engageable with the sealing member
of Figures 26(A) and 26(B) according to a further embodiment of the present invention, wherein
Figure 27(A) is a front view, Figure 27(B) is a side view, Figure 27(C) is a sectional view taken
along a line C-C of Figure 27(B), and Figure 27(D) is a sectional view taken along a line D-D of

Figure 27(A).
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Figures 28(A) through 28(C) illustrate engaging action between the sealing member of
Figures 26(A) and 26(B) and the driving portion of Figures 27(A) through 27(D), wherein Figure
28(A) shows a state in which the toner bottle is being inserted, Figure 28(B) shows a state in the
process of insertion, and Figure 28(C) shows a state after the completion of insertion.

Figures 29(A) through 29(C) illustrate disengagement action after the engagement shown
in Figures 28(A) through 28(C), wherein Figure 29(A) is before the disengagement, Figure 29(B)
is in the process of the disengagement, and Figure 29(C) is after completion of the
disengagement action.

Figures 30(A) and 30(B) are sectional views of a sealing member according to a further
embodiment of the present invention, wherein Figure 30(A) is before disengagement, and Figure
30(B) is in the process of disengagement.

Figure 31 is a perspective view of a toner supply container according to a further
embodiment of the present invention.

Figures 32(A) through 32(C) show a sealing member according to a modified
embodiment of Embodiment 2.

Figure 33 is a perspective view illustrating a drive transmission for a photosensitive drum
according to a further embodiment of the present invention.

Figures 34(A) and 34(B) schematically show the sealing member which is rotating.

Figures 35(A) through 35(C) illustrate another example in which the phase alignment is

not required.
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Figure 36(A) shows the sealing member shown in Figures 35(A) through 35(C) and the
driving portion, and Figure 36(B) shows a sectional view of the sealing member engaged with

the driving portion.

DESCRIPTION OF THE PREFERRED EMBODIMENTS:
A sealing member, a toner accommodating container and an image forming apparatus
according to the preferred embodiments of the present invention will be described in conjunction

with the accompanying drawings.
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(Embodiment 1)

Referring to Figure 1, a description will first be made as to an electrophotographic image
forming apparatus which is an exemplary image forming apparatus which is mounted with a
toner supply container (toner accommodating container) according to an embodiment of the
present invention.

(Electrophotographic image forming apparatus)

Figure 1 shows an electrophotographic copying machine. An original 101 in a main
assembly (main assembly of the apparatus) 100 is placed on an original supporting platen glass
102. A light image corresponding to the image information of the original 101 is an image on an
electrophotographic photosensitive drum (image bearing member) 104 through a plurality of
mirrors M and a lens Ln of an optical portion 103. On the basis of selection by the user on an
operating portion 100a shown in Figure 2 or on the basis of automatic selection in accordance
with the paper size of the original 101, an optimum sheet P is selected from the cassettes 105,
106, 107, 108. The recording material is not limited to the sheet of paper, but may be an OHP
sheet, for example.

A single sheet P supplied from one of separating devices 105A, 106A, 107A, 108A, is fed
to registration rollers 110 by way of a feeding portion 109, and the sheet P is fed to the transfer
portion by the registration rollers 110 in synchronism with the rotation of the photosensitive
drum 104 and the scanning timing of the optical portion 103. In the transfer portion, a toner

image formed on the photosensitive drum 104 is transferred onto the sheet P by the transfer
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discharger 111. The sheet P now having the transferred toner image is separated from the
photosensitive drum 104 by a separation discharger 112.

The sheet P is fed into a fixing portion 114 by a feeding portion 113. In the fixing portion
114, the toner image is fixed on the sheet P by heat and pressure. Thereafter, the sheet P is
passed through a discharged sheet reversing portion 115 and discharged to a sheet discharge tray
117 by sheet discharging rollers 116 in the case of a one-sided copy mode. In the case of a
duplex copy mode, the sheet P is re-fed to the registration rollers 110 through sheet refeeding
paths 119, 120, under the control of a flapper 118 provided in the discharged sheet reversing
portion 115. Then, the sheet is fed similarly to the case of the one-sided copy mode, and is
finally discharged to the sheet discharge tray 117.

In the case of a superimposed copy mode, the sheet P is temporarily and partly discharged
by the sheet discharging rollers 116 through the discharged sheet reversing portion 115.
Thereafter, at the timing when the trailing edge of the sheet passes by the flapper 118 while it is
still nipped by the sheet discharging rollers 116, the flapper 118 is controlled, and the sheet
discharging roller 116 is rotated in the reverse direction, so that it is re-fed into the main
assembly 100. Thereafter, the sheet is fed to the registration rollers 110 through the sheet
refeeding portions 119, 120, and then the sheet is processed similarly to the case of the one-sided
copy mode. It is finally discharged to the sheet discharge tray 117.

In the main assembly 100 of the apparatus, there are provided a developing device 201
(developing means), a cleaning device 202, the primary charger 203 and so on, around the

photosensitive drum 104.
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An electrostatic latent image is formed by exposing the photosensitive drum 104 to
uniformly double to the image light corresponding to the image information of the original 101.
The electrostatic latent image is developed with toner by a developing device 201. In order to
supply the toner (developer) into the developing device 201, a toner supply container 1 is
detachably mountable by the user into the main assembly 100 of the apparatus. The present
invention is applicable to the case in which only the toner is supplied into the image forming
apparatus from the toner supply container and to the case in which the toner and carrier are
supplied therefrom. In this embodiment, the former is the case.

The developing device 201 comprises a toner hopper 201a (accommodating means) and a
developing device 201b. The toner hopper 201a is provided with a stirring member 201¢ for
stirring the toner supply designated from the toner supply container 1. The toner stirred by the
stirring member 201c¢ is supplied into the developing device 201b by a magnet roller 201d. The
developing device 201b comprises a developing roller 201f and a feeding member 201e. The
toner fed from the toner hopper 201a by the magnet roller 201d is fed to the developing roller
201f by the feeding member 201e, and is supplied to the photosensitive drum 104 by the
developing roller 201f.

The cleaning device 202 functions to remove the toner remaining on the photosensitive

drum 104. The primary charger 203 functions to electrically charge the photosensitive drum 104.

When the user opens a front cover 15 for exchange of the toner supply container which is
a part of an outer casing shown in Figure 2, a container receiving tray 50, which is a part of the

mounting means, is drawn out to a predetermined position by an unshown driving system. The
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user places the toner supply container 1 on the container receiving tray 50. When the user takes
the toner supply container | out of the main assembly 100 of the apparatus, the container
receiving tray 50 is drawn out, and the toner supply container 1 is taken out of the tray 50.

The front cover 15 is provided exclusively for mounting and demounting (exchange) of
the toner supply container 1, and therefore, it is opened and closed only for that purpose. When
the maintenance operation for the main assembly 100 of the apparatus is to be carried out, the
front cover 100c¢ is opened.

The toner supply container 1 may be directly mounted to the main assembly 100 of the
apparatus, and may be taken out.

(Toner supply operation)

Referring to Figure 7(A) and Figure 7(C), the toner supply operation from the toner
supply container (toner bottle) in this embodiment, will be described. Figures 7(A) - 7(C)
illustrate the process of toner supply in which the toner bottle 1 of this embodiment is inserted

into the main assembly 100 of the apparatus.

As shown in the Figures, the main assembly 100 of the apparatus is provided with a toner

supply device 400, and the toner supply device 400 is provided with a driving portion (driving
force transmitting portion) 20 for connecting with and rotating the toner bottle 1. The driving
portion 20 is rotatably supported by bearings 23, and is rotated by an unshown driving motor
provided in the main assembly 100 of the apparatus.

The main assembly 100 of the apparatus is further provided with a partition 25

constituting a toner supply path 24 connecting with a hopper 201a, and to the partition 25, inner
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and outer bearings 26a, 26b for rotatably bearing a part of the toner bottle 1 and for sealing the
toner supply path 24, are fixed. Furthermore, a screw member 27 is disposed in the toner supply
path 24 to feed the toner to the hopper 201a.

Figure 7(A) illustrates insertion of the toner bottle 1 into the main assembly 100 of the
apparatus. One end of the toner bottle 1 is provided with a toner supply opening la, which will
be called simply "opening"”, formed by a cylindrical member in this embodiment, the opening la
scaled by a sealing member 2 at the free end of the cylinder.

Figure 7(B) shows a state in which the toner bottle 1 has been further inserted, and an
engaging projection 3 (as a locking projection) provided at a free end portion of the sealing
member 2 is engaged with a locking hole (retaining) with the driving portion 20 provided in the
main assembly. The engagement between the driving portion 20 and the sealing member 2 is
accomplished in the following manner. The user inserts the toner bottle 1 into the main
assembly, and by this, the driving portion 20 is brought into contact with an upper surface
(locking force receiving portion) of the engaging projection. By further inserting the toner bottle
1, the driving portion 20 presses down the engaging projection to displace it. Thereafter, when
the pressing action by the driving portion 20 is released, the portion supporting the locking
projection restores by its own elastic force, so that engagement is accomplished.

Thus, in this embodiment, the engagement is a so-called “snap-fit” type.

Since the locking surface 3b (locking portion) provided in the engaging projection 3 is

locked with a locking hole (portion to be locked) against a thrust direction (axial direction)
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motion, and therefore, as long as the locking is maintained, the sealing member 2 is retained at
the fixed position by the driving portion 20, although small play is permissible.

As will be understood from Figure 7(C), after the sealing member 2 and the driving
portion 20 are engaged, a slidable member 300 is retracted in a direction indicated by an arrow b
in interrelation with a closing operation of the front cover 15 for exchange of the bottle. By this,
the toner bottle 1 is retracted, too, but the sealing member is locked with the main assembly side
of the image forming apparatus, and therefore, the secaling member 2 is away from the toner
bottle 1, thus opening the opening la to enable toner supply.

At the time, the driving shaft 1b fixed to the main body 1A of the toner bottle 1, is not
completely disengaged from the sealing member 2 even in the state of the opening la being
sealed by the sealing member and even in the state of the opening being opened, and the
engaging portion (hole portion) of the sealing member is kept engaged with the driving shaft 1b
(portion to be engaged). The driving shaft 1b has a non-circular cross-sectional configuration,
such as rectangular or triangular shape to permit driving force transmission. Correspondingly,
the hole (engaging portion) has a complementary configuration for slidable fitting.

When an unshown motor is driven in this state, the rotational driving force is transmitted
to a driving force receiving surface (driving force receiving portion) of the engaging projection
of the sealing member 2 from the main assembly driving portion 20 (the driving portion provided
in the main assembly), and the driving force is transmitted from the sealing member 2 to the

driving shaft b, which rotates the toner bottle 1 to feed and discharge the toner.
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Thus, the sealing member 2 has a function of sealing the opening la, a function of
receiving the rotational driving force from the main assembly side of the image forming
apparatus, and a function of transmitting the rotational driving force to the toner bottle 1 side.

The toner bottle 1 is rotatably supported by bottle receiving roller 23 provided on a
container receiving tray 50, and therefore, can be smoothly rotated by a small driving torque.
The bottle receiving roller 23 is disposed at each of four positions forming a saddle with respect
to the main body 1A of the bottle. The bottle receiving rollers 23 are rotatably supported on the
toner supply device 400 of the main assembly 100 of the apparatus. By the rotation of the toner
bottle 1, the toner accommodated in the toner bottle 1 is discharged through the opening 1a
gradually, and the screw member 27 provided in the toner supply path 24 feeds the toner into the
hopper 201a provided in the main assembly 100 of the apparatus, thus accomplishing the toner
supply.

(Exchanging method for toner supply container)

A description will be made as to an exchanging method of the toner bottle.

With the image forming operation, the toner in the toner bottle 1 is consumed. When
substantially all the toner therein is used up, the "no toner" is detected by a detecting means
(unshown) provided in the main assembly 100 of the apparatus, and the event is notified to the
user by a displaying means 100b (Figure 2) such as liquid crystal display.

In this embodiment, the toner bottle 1 is easily exchanged by the user, through the

following steps.
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First, the front cover 15 which is in the closed state is rotated about a hinge 18 to an open
position indicated by broken lines in Figure 6. In interrelation with the action of opening the
front cover 15, the main body 1A of the bottle which takes the position indicated in Figure 7(C)
is moved in a direction indicated by an arrow a in Figure 7(A) which is opposite from the
direction of arrow b, by opening and closing means for the toner supplying portion which will be
described hereinafter. By this, the sealing member 2 which is at an open position (away from the
main body 1A of the bottle to open the toner supply opening la) is press-fitted into the toner
supply opening la, so that the toner supply opening 1a is plugged (Figure 7(B)). At this time, the
sealing member still maintains engagement with the main assembly of the image forming
apparatus. Thereafter, a releasing ring applies a releasing force to a releasing projection, by
which the releasing projection is depressed together with the engaging projection, so that
engagement is released. By retracting the main body 1A of the bottle in a longitudinal direction
of the bottle, the releasing operation between the sealing member and the main assembly of the
image forming apparatus is completed.

Then, the user draws the empty toner bottle 1 which has been released from the main
assembly 100 of the apparatus out of the main assembly 100 of the apparatus in the direction of
arrow b (Figure 7(C)) which is opposite from the direction of arrow a (Figure 7(A)).

The user then inserts a new toner bottle 1 into the main assembly 100 of the apparatus in
the direction of arrow a, and then closes the front cover 15. In interrelation with the front cover
15 closing action, the sealing member 2 locked with the main assembly of the image forming

apparatus is moved away from the main body of the container by the toner supplying portion

397



10

15

20

-20 -

opening and closing means, so that the toner supply opening la is unsealed (Figure 7(C)). The
foregoing is the exchanging process of the toner supply container.
(Toner bottle)

Referring to Figure 8 and Figure 9, the toner bottle will be described.

The toner bottle 1 is generally cylindrical, and one end thereof is provided substantially at
a center with an opening la by a projected portion. The diameter of the opening la is smaller than
the diameter of the cylindrical portion 1A which is the main body of the bottle. The opening la is
plugged with a sealing member 2 for sealing the opening la, and as will be understood from the
description in conjunction with Figures 7(A) — (C), the opening la is unsealed and resealed
automatically by the sliding motion of the sealing member 2 relative to the toner bottle 1 in the
longitudinal direction (arrow b) of the toner bottle 1.

At the free end portion of the sealing member 2, there is formed a cylindrical portion
having an engaging projection 3 and a releasing force receiving portion 4 for disengaging from
the driving portion 20 provided in the main assembly of the apparatus, and such a portion of the
cylindrical portion which supports the engaging projection and the releasing projection is
clastically deformable (in order to enhance or assist the elastic deformation, slits are formed at
lateral sides of the region so as to extend to the free end of the cylindrical portion, as will be
described hereinafter).

The engaging projection 3 is engaged with the driving portion 20 and functions to
transmit the rotation to the toner bottle 1. The structures of the engaging projection 3 and the

releasing force will be described in detail hereinafter.
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The internal structure of the toner bottle 1 will be described.

As described in the foregoing, the toner bottle 1 is generally cylindrical in shape and is
disposed generally horizontally in the main assembly 100 of the apparatus. It is rotated by the
main assembly 100 of the apparatus. An inside of the toner bottle 1 has a projection Ic in the
form of a rib which extends helically. When the toner bottle 1 rotates, the toner is fed in the axial
direction along the helical projection lc, and the toner is discharged through the opening la
formed at an end of the toner bottle 1.

The internal structure of the toner bottle 1 according to the present invention is not
limiting, and the configuration of the structure may be any as long as the toner can be discharged
by rotation of the toner bottle 1. The main body of the toner bottle is not limited to that
described in the foregoing. For example, it may have a rotation screw or the like for feeding the
toner, and the rotation screw is driven by a rotational driving force received by the sealing
member from the image forming apparatus, while the main body is fixed (not rotatable) on the
main assembly of the image forming apparatus.

A feature of this embodiment is in the structure of the drive transmitting portion for
connection with the main assembly 100 of the apparatus, and therefore, the internal structure of
the toner bottle 1 may be any, and the bottle may have a helical projection Ic on the inner surface
of the bottle.

For example, the internal structure of the bottle may be modified as shown in Figure 10.
In this modified example, there is provided in the main body of the bottle a baffle member 40

generally in the form of a plate. The surface of the baffle member 40 has, on a surface, a
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plurality of inclined projections 40a which are inclined with respect to the direction of the axis of
the toner bottle 1. One end of the inclined projection 40a extends to a neighborhood of the
opening la. The toner is finally discharged from the inclined projection 40a through the opening
la. By the rotation of the toner bottle 1, the toner is scooped by the baffle member 40 and then
falls sliding on the surface of the baffle member 40. Because of the inclination of the inclined
projection 40a, the toner is advanced toward the front side of the toner bottle 1. By repeating this
operation, the toner in the toner bottle is gradually fed to the opening la while being stirred, and
is discharged therethrough.

The driving type of this invention is not limited to the rotational driving type such as the
type of this embodiment or modification. The toner bottle may be vibrated, swung or may be
moved in another fashion to supply the toner. In other words, the driving may be rotation,
swinging, vibration or another motion as long as the toner is discharged from the bottle as the
toner bottle is moved by the main assembly 100 of the apparatus.

In the above-described modified example, the baffle member 40 in the form of the plate
1S a separate member from the toner bottle 1, and the rotational driving force is transmitted to the
baftle member 40 through the sealing member 2 to indirectly rotate the toner bottle 1.

In this manner, the present invention is applicable when the toner bottle 1 is directly or
indirectly driven through a sealing member 2.

In Figures 8 and 9, the main body 1A of the bottle is provided with the opening la at the
one longitudinal end surface thereof, and a driving shaft Ib (portion to be engaged) is projected

out of the opening la, the driving shaft Ib being integral with the main body 1A of the bottle and
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being provided in the opening la. The driving shaft 1b is disposed substantially coaxially with
the opening la, and is slidably engaged with an engaging hole 2a (engaging portion) formed in
the sealing member 2. The engaging hole, as shown in Figure 9, is closed at an end remote from
the driving shaft, so that toner leakage through the engaging hole is prevented.

The driving shaft Ib functions to transmit the rotational driving force from the main
assembly 100 of the apparatus to the main body 1A of the bottle through the sealing member 2,
and the cross-sectional configuration of the driving shaft 1b is non-circular, for example,
rectangular configuration, H shape, D shape or the like to transmit the rotational driving force.
The driving shaft Ib is fixed on the main body 1A of the bottle by proper means.

The driving shaft Ib may not be fixed on the main body 1A of the bottle but can be
integral with the sealing member 2 as shown in Figure 11. In this case, the engaging hole 2a for
transmitting the driving force from the driving shaft Ib is provided in the toner bottle 1 side, and
that opening is formed so that they are maintained engaged with each other after the toner bottle
is unsealed. In the modified example, the member defining the engaging hole 2a is supported by
a member 1c provided inside the opening 1a, but the discharge of the toner is permitted.

In this embodiment, the driving shaft 1b is fixed on the main body 1A of the bottle.
(Sealing member)

Referring to Figures 12 and 13, a description will be made as to the sealing member 2
(drive receiving member).

In Figures 12 and 13, the sealing member 2 comprises a sealing portion 2b for unsealably

sealing the opening la of the toner bottle 1, and a coupling engagement portion 2¢ (cylindrical
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portion) in the form of a cylinder engageable with the driving portion 20 of the main assembly of
the apparatus. An outer diameter of a large diameter portion of the sealing portion 2b is larger
than the inner diameter of the opening la by a proper degree. The sealing portion 2b is press-
fitted into the opening la, by which the opening la (toner supply opening) is sealed by the sealing
member 2.

As described in the foregoing, the sealing member 2 has an engaging hole 2a for
transmitting the driving force received from the main assembly 100 of the apparatus to the
driving shaft Ib by engagement with the driving shaft Ib. The engaging hole 2a extends
continuously in the sealing portion 2b and the engaging portion 2c. The engaging hole 2a has a
cross-sectional configuration which is complementary with the driving shaft Ib and which is
slightly larger than the cross section of the driving shaft Ib. Because of this, the driving shaft 1b
is loosely fitted in the engaging hole 2a. The engaging hole 2a and the driving shaft Ib have
complementary polygonal configurations. In this embodiment, it is square.

Because of the loose fitting of the driving shaft Ib in the engaging hole 2a having such
cross sections, the main body 1A of the bottle and the sealing member 2 are slidable relative to
cach other in the axial direction while being prevented from relative rotational motion
therebetween. With this structure, when the toner bottle 1 is mounted (locked) on the toner
supply device 400, the sealing member 2 is movable relative to the main body 1A of the bottle,
that is, the unsealing of the opening la (toner supply opening) is enabled.

The engagement length between the engaging hole 2a and the driving shaft Ib is

determined such that they are not disengaged from each other upon the relative movement

402



10

15

20

-25-

between the sealing member 2 and the main body 1A of the bottle for the unsealing. By doing
so, the driving shaft Ib can receive the driving force through the sealing member 2 even if the
sealing member 2 is moved away relatively from the main body 1A.

A description will be made as to the engaging projection 3 (locking projection) which is
one of the features of the present invention.

The coupling engagement portion 2¢ of the sealing member 2 has an engaging projection
3 for receiving the driving force from the main assembly 100 of the apparatus. The engaging
projection 3 is projected radially outwardly from the peripheral surface of the cylindrical portion
of the coupling engagement portion 2¢. The engaging projection comprises a drive receiving
surface 3a (driving force receiving portion) for receiving the rotational driving force from the
main assembly of the apparatus; and a locking surface 3b (locking portion) for snap-fit type
locking of the sealing member 2 into a locking hole (portion to be locked) provided in the main
assembly 100 of the apparatus when the sealing member 2 and the toner bottle 1 are moved away
from each other (from the closed state to the open state). Thus, by the drive receiving surface 3a,
the engaging hole 2a and the locking surface 3b, the engaging projection 3 performs three
different functions, namely, a coupling function for receiving the rotational driving force from
the main assembly of the apparatus, a transmitting function of transmitting the rotation to the
toner bottle 1, and a locking function (retention function) for permitting relative sliding motion
between the sealing member 2 and the main body of the toner bottle 1 so as to automatically

open and close the opening.

403



10

15

20

-26 -

When the driving force is transmitted with the locking surface 3b locked with the main
assembly driving portion 20, the surface 3b is effective to maintain a constant distance between
the sealing member 2 and the toner bottle 1. This assures the formation of the path of the toner
between the toner bottle 1 and the sealing member 2, so that the toner discharging amount is
maintained constant. Thus, a toner bottle having an excellent constant amount discharging
property can be accomplished. In addition, the sealing member 2 is assuredly locked with the
main assembly driving portion 20 of the apparatus, and therefore, the sealing member 2 is not
likely to disengage from the driving shaft during the toner discharging operation, thus further
assuring the toner discharging.

According to such a structure, the automatic opening and closing operation of the sealing
member 2 and the driving force transmitting operation can be accomplished by a single sealing
member, so that an inexpensive and compact toner supply container can be provided.

The engaging projection 3 is preferably integral with the sealing member 2 from this
standpoint of reduction of the number of constituent parts, but a separate member for the
engaging projection 3 may be mounted to the sealing member 2. Such an example will be
described in conjunction with a fourth embodiment.

The engaging projection 3 has a driving force receiving function as well as the locking
function, and therefore, it has a certain degree of rigidity. In view of this, slits 2¢ or the like are
formed at lateral ends of the engaging projection 3, so that only the part of the coupling
engagement portion 2¢ where the engaging projection 3 is provided, can relatively freely deform

clastically toward the inside. This is because the engaging projection 3 is displaced by the main
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assembly 100 of the apparatus to effect the engagement and disengagement relative to the main
assembly of the apparatus, as will be described hereinafter.

In this embodiment, the engaging projection 3 is integral with the sealing member 2.

The free end portion of the engaging projection 3 is provided with a tapered surface 3¢
(locking force receiving portion) so as to permit smooth insertion when the sealing member 2 is
inserted into the driving portion 20 of the main assembly 100 of the apparatus. The tapered
surface 3¢ receives a locking force from an inner surface of the driving portion 20 so that the
engaging projection 3 (locking portion) is displaced inwardly to lock into the locking hole when
the tapered surface 3¢ approaches relative to the locking hole 20h of the driving portion 20.
When the locking surface further approaches the locking hole to such an extent that contact of
the tapered portion 3¢ to the inner surface of the driving portion 20, that is, the locking force is
released, the portion supporting the engaging projection (locking portion) restores from the
displaced position, thus completing the locking between the sealing member (locking portion)
and the main assembly (portion to be locked) of the image forming apparatus.

After the completion of the locking action, the relative motion between the sealing
member and the main body of the bottle is automatically imparted in the direction away from
cach other, by which the opening is unsealed to enable the toner to discharge. In this
embodiment, the sealing member is engaged with the main assembly of the apparatus such that
movement in the sliding direction is prevented, and in this state, the main body of the bottle is

retracted or advanced to automatically open or close the opening.
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In addition, the coupling engaging portion 2¢ functions to minimize the deformation of
the engaging projection 3 when the rotational driving force is imparted to the engaging
projection 3. As shown in Figure 34(A), when a driving force F is imparted to the engaging
projection 3, the engaging projection elastically deforms as shown in (A) and (B). However, it
abuts the coupling engaging portion 2c, so that further deformation is prevented. Therefore, even
when a large rotational driving force is imparted, the engaging projection 3 does not deform
beyond the width of the slot because of the provision of the coupling engaging portion 2c.
Therefore, the structure is suitable for use with a large capacity toner bottle. The amount of
deformation of the engaging projection 3 is dependent on the width of the groove 2e, and
therefore, the width of the groove 2¢ is preferably as small as possible.

Referring to Figures 12 and 13, a description will be made as to the structure of a
releasing force receiving portion which is another one of the features of the present invention.

The engaging projection 3 described above is provided at each of two positions which are
diametrically opposed to each other, and the two engaging projections 3 are connected by a
connecting portion which functions as a releasing force receiving portion 4. When the releasing
force receiving portion (releasing portion) 4 receives a force from the main assembly of the
apparatus in the direction indicated by an arrow b, the engaging projections 3 are elastically
deformed as indicated by chain lines in Figure 13. If the force application is stopped, the
original position is restored. The releasing portion 4 has a relatively small thickness to permit

clastic deformation, and the material is selected in consideration of such an elastic deformation.
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It is preferable that sealing member 2 is manufactured through an injection molding from
a plastic resin material or the like, but another material, or another manufacturing method is
usable. They may be provided by connecting separate members. The sealing member 2
desirably has a proper elasticity since it is press-fitted into the opening la to seal it. The best
material is low density polyethylene material, and preferable materials are polypropylene,
normal chain polyamide, Nylon (tradename), high density polyethylene, polyester, ABS, HIPS
(shock-resistant polystyrene) or the like.

By employing an elastically deformable elastic member for the parts supporting the
engaging projection 3 and for the releasing portion 4, the locking and releasing between the
driving portion 20 and the engaging projection 3 can be accomplished with a simple structure,
utilizing the elastic deformation and restoration. The above-described materials have proper
clasticities, and therefore, the engagement and disengagement of the driving portion 20 and the
engaging projection 3 are easily effected with sufficient durability.

The releasing portion 4 is in the form of a bridge connecting the engaging projections 3,
so that such a plurality of engaging projections 3 can be uniformly displaced by pushing one
releasing portion.

It is not inevitable to integrally connect the engaging projections, but releasing portions

may be provided for the respective engaging projections, as shown in Figures 16 and 17.
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(Driving force receiving portion)

Referring to Figure 14, a description will be made as to the structure of the coupling
engagement portion 2¢ provided in the sealing member 2, which is another one of the features of
the present invention.

In this embodiment, the sealing member 2 is provided with the coupling engagement
portion 2c¢ in the form of a cylinder. As described in the foregoing, it also functions as a drive
receiving member to receive the driving force from the driving force transmitting portion 20
provided in the toner supply device 400.

In the cylindrical coupling engagement portion 2¢ of the sealing member 2, the two parts
provided with the respective engaging projections 3 are clastically deformable, such that parts
are casily and elastically deformed by the tapered portion 3¢ of the engaging projection 3 being
pressed by the driving portion 20. The releasing portion 4 is provided so as to connect the
engaging projections 3, and the engaging projection 3 and the releasing portion 4 are integral
with each other.

On the other hand, the locking hole 20h of the driving portion 20 provided in the main
assembly 100 side of the apparatus is constructed so as to be locked with the engaging projection
3 (locking surface) of the sealing member 2. When the sealing member 2 is inserted into the
driving portion 20, the smooth insertion is accomplished by providing the driving portion 20
with a tapered surface 20b defining an inner diameter gradually increasing toward the free end of
the driving portion 20. The sealing member 2 is smoothly inserted into the driving portion 20

because of the provision of the tapered surface 20b.
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The driving portion 20 is provided with an engaging rib 20a for rotating the toner bottle
1, and the engaging rib 20a abuts the drive receiving surface 3a to transmit the rotational driving
force to the sealing member after the engaging projection is engaged with the locking hole 20h.

Referring to Figure 15, the engagement between the driving portion 20 and the sealing
member 2 in this embodiment will be described.

Figure 15(A) shows a state when the user is setting a new toner bottle 1 in the direction
indicated by an arrow a in order to install it into the main assembly 100 of the apparatus, in
which the toner bottle 1 has not yet engaged with the driving portion 20 in the main assembly of
the apparatus.

When the toner bottle 1 is further inserted, the tapered portion 3¢ of the engaging
projection 3 of the sealing member 2 is brought into contact with the tapered surface 20b of the
driving portion 20, as shown in Figure 15(B), and the engaging projection 3 is being guided by
the tapered surface 20b while being elastically deformed toward the inside.

With the further insertion of the toner bottle 1, the engaging projection 3 passes by the
straight portion 20g extending from the tapered surface 20b, the engaging projection 3 is restored
because of the provision of the space portion 20h (locking hole) not having the engaging rib 20a,
by which the engaging projection 3 is locked with the driving portion 20, as shown in Figure
15(C). In this state, the engaging projection 3 is firmly locked relative to the driving portion 20,
and the position of the sealing member 2 in the thrust direction (axial direction) is substantially

fixed relative to the main assembly of the apparatus.
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Therefore, even if the toner bottle 1 is retracted in the direction indicated by an arrow b,
as shown in Figure 7(C), the sealing member 2 does not move in the same direction, but is firmly
fixed to the driving portion 20. On the other hand, since the toner bottle 1 is inserted, the sealing
member 2 is separated away from the toner bottle 1 with certainty, so that the opening la is
unsealed or opened. The sliding retracting operation of the toner bottle 1 may be interrelated
with the opening and closing operation of the front cover 15 provided in the main assembly 100
of the apparatus.

As for the sliding operation, the toner bottle 1 may be slid with the sealing member 2
fixed, or the sealing member 2 may be slid with the toner bottle 1 fixed, or both of them may be
slid away from each other.

When the toner is used up from the toner bottle, the empty toner bottle is taken out to
exchange it with a new toner bottle. The dismounting operation is carried out by the above-
described steps in a reverse order.

In detail, when the operator opens the front cover, the following occurs. First, the main
body of the toner bottle advances toward the sealing member while the sealing member is locked
in the main assembly of the apparatus, by which the sealing member of the opening is
automatically sealed. By a pushing member 21 which will be described hereinafter, a releasing
projection is actuated to release the engaging projection from the locking hole. Then, the main
body of the toner bottle is retracted together with the sealing member re-press-fitted into the
opening, so that the sealing member is disengaged from the main assembly of the apparatus. By

this, the toner bottle is prepared for being removed from the main assembly of the apparatus.
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(Structure eliminating necessity of phase alignment)

A description will be made as to the structure eliminating the necessity of phase
alignment when the toner bottle 1 is brought into engagement with the main assembly driving
portion 20.

In a conventional drive transmitting means using a combination of projection and recess
type coupling drive, it is necessary to engage a recess and a projection with phase alignment.
This is not necessary according to this embodiment. Referring to Figure 18, this will be
described.

Figure 18 shows a positional relation in the rotational direction between the engaging
projection 3 and the engaging rib 20a when the sealing member 2 is inserted into the driving
portion 20. The engaging rib 20a is provided at one position, and the engaging projection 3 is
provided at two positions (3A, 3B).

Assuming that engaging rib 20a and the engaging projection 3 are not aligned with each
other when the user inserts the toner bottle 1, when the toner bottle 1 is inserted into the
predetermined position, the sealing member 2 is locked with the driving portion 20, and when
the toner bottle 1 is retracted, the sealing member 2 is away from the toner bottle 1 to establish
the toner dischargeable state.

However, depending on the position in the rotational direction of the toner bottle 1 upon
the insertion of the toner bottle, the engaging projection 3A is aligned with the engaging rib 20a
as shown in Figure 18(A). In this case, even if the toner bottle 1 is inserted into the

predetermined position, the engaging projection 3A interferes with the engaging rib 20a so that it
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is not released outwardly. Then, the locking is incomplete. If the toner bottle 1 is retracted in
this state, the toner bottle 1 is retracted together with the sealing member 2 since the locking with
the main assembly driving portion 20 is incomplete. The opening la cannot be unsealed or
opened.

In order to avoid this, the number of engaging projections 3 is larger than that of the
engaging ribs 20a by at least one, by which not all of the engaging ribs and engaging projections
are aligned.

In the case of Figure 18(B), one of the engaging projections 3A interferes with the
engaging rib 20a, and therefore, is not locked with the main assembly driving portion 20.
However, the other one of the engaging projections 3B does not interfere with the engaging rib
20a, and therefore, it is correctly locked with the driving portion 20. Thus, even if one of the
engaging projections 3A is not locked correctly, the other engaging projection 3B is correctly
locked, and therefore, the toner bottle 1 is separated away from the sealing member 2 without
problem, so that opening la is unsealed. After the opening 1a is unsealed, the incompletely
engaged engaging rib 20a is brought out of the interference sooner or later by the rotation of the
main assembly driving portion 20 in the direction indicated by an arrow ¢, and therefore, correct
locking of the engaging projection 3A is established. With further rotation, as shown in Figure
18(C), the engaging rib 20a is engaged with the engaging projection 3B, so that rotation is
transmitted to rotate the toner bottle 1.

By providing the number of engaging projections 3 which is at least one larger than the

number of engaging ribs 20a, at least one of the engaging projections is engaged with the locking
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hole without an interference with the engaging rib irrespective of the position of the toner bottle
1 in the rotational direction. In this manner, the toner bottle 1 can be assuredly set in the
apparatus.

The number of the engaging projections 3 may be four rather than two as in this
embodiment. In that case, the number of the engaging ribs is not more than three.

In this case, even if the number of the engaging ribs and the number of the engaging
projections are the same, as shown in Figures 35 and 36, the distance (phase) between the
engaging ribs may be made different from the distance (phase) between the engaging projections,
by which at least one engaging projection is not in line with the engaging rib upon the insertion
of the bottle, so that correct locking can be accomplished there.

When a plurality of engaging ribs are provided at different circumferential positions, it is
preferable that engaging ribs are disposed at regular intervals in consideration of the drive
transmission property.

Figure 20 shows another example which also eliminates the necessity for the phase
alignment. In this modified example, a shallow locking groove 20¢ is extended in the entire
inner circumference of the engaging portion 20d of the main assembly driving portion 20, and an
engaging hole 20d for engagement with the engaging projection 3 is formed in the locking
groove 20e. The locking groove 20e¢ is not so deep as to completely engage with the engaging
projection 3, but is so shallow as to permit half-engagement to permit automatic unsealing

action.
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Referring to Figure 21, an operation upon the engagement in this modified example will
be described.

In Figure 21(A), there is shown a state in which the toner bottle 1 has not yet been
inserted into the main assembly driving portion 20, and the engaging hole 20d of the main
assembly driving portion 20 and the engaging projection 3 and sealing member 2 are not aligned
in the positions in the rotational direction, as indicated in X-X cross section. With the insertion
of the toner bottle 1, the state shown in Figure 21(B) is reached, in which the engaging projection
3 is half-engaged with the locking groove 20e. In this state, when the toner bottle 1 is retracted,
only the toner bottle 1 is retracted in the direction indicated by the arrow b since the sealing
member 2 is locked with the locking groove 20e, so that sealing member 2 and the toner bottle 1
are spaced apart with certainty to unseal the opening la. When the main assembly driving
portion 20 rotates in the direction indicated by an arrow c, the engaging hole 20d and the
engaging projection 3 are aligned as shown in Figure 21(C), and the engaging projection 3 is
now completely engaged with the engaging hole 20d to permit transmission of the rotational
driving force.

In this manner, according to this embodiment, the toner bottle 1 can be properly set in the
main assembly 100 of the apparatus simply by inserting the toner bottle 1 into the main assembly
100, without the necessity of adjusting the position of the bottle 1 in the rotational direction.
Therefore, the exchange operation is simple and easy.

Additionally, since the opening and closing operation for the opening of the toner supply

container is automatically executed in the main assembly of an image forming apparatus,
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therefore, the user is not required to open or close the opening. This eliminates the possibility of
contaminating the hands of the user.
(Releasing method)

Referring to Figure 22, a description will be made as to releasing between the engaging
projection 3 and the main assembly driving portion 20.

When the toner supply is completed, and the toner bottle 1 becomes empty, the current
toner bottle 1 is removed, and a new toner bottle is set.

At this time, it is necessary to release the sealing member 2 from the driving portion 20.

As shown in Figure 22, the inside of the main assembly of the apparatus, more
particularly, the inside of the driving portion 20 is provided with a pushing member 21. The
pushing member 21 is movable in the same direction as the direction of the axis of the driving
shaft 1b of the toner bottle 1.

Figure 22(A) shows a state in which the toner supply is completed, and the opening la of
the toner bottle 1 is in an open state.

When the locking between the driving portion 20 and the sealing member 2 is released,
the pushing member 21 is advanced in a direction indicated by an arrow a to the releasing
portion 4 at the free end of the sealing member 2, by which the releasing portion 4 is elastically
deformed in the same direction, and correspondingly, the engaging projection 3 integral with the
releasing portion 4 deforms toward the inside. By this, the engaging projection 3 is disengaged

from the main assembly driving portion 20.
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The pushing member 21 further advances in the direction of arrow a, by which the
sealing member 2 is press-fitted into the opening la, thus resealing the opening la of the toner
bottle 1. The pushing member 21 is even further advanced in the direction of arrow a, by which
the toner bottle 1 per se is retracted to slide the toner bottle 1 to a position to facilitate the user
who is going to remove it.

As for the driving structure for the pushing member 21, it may be interrelated with the
opening and closing operation of the front cover of the main assembly 100 of the apparatus such
that when the front cover 15 is opened, the pushing member 21 moves in the direction of arrow a
to effect disengagement between the sealing member 2 of the toner bottle 1 and the driving
portion 20, and when the front cover 15 is closed, it is advanced in the direction of arrow b.
Alternatively, a driving motor or the like is used to effect the disengaging operation
independently. In another alternative, it is not interrelated with the front cover 15 of the main
assembly 100 of the apparatus, but a manual lever is provided, which is manipulated by the user
and is interrelated with the pushing member.

As described in the foregoing, according to the embodiments, the toner supply container
can be locked in the main assembly of the electrophotographic image forming apparatus by a
snap-fit type engagement with certainty by inserting the toner supply container. When it is to be
taken out, the snap-fit type locking is easily released by pushing the releasing portion. Thus, the
supplying operation from the toner supply container is accomplished with a very simple

operation. Accordingly, a toner supply container of high operativity can be provided.
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In addition, the disengagement of the drive transmission for the toner supply container is
simultaneously effected, and also the opening and closing operation for the opening can be
simultaneously effected.

These advantageous effects can be provided by very simple action at low cost with
compact structure and reliable drive transmission.

In the toner dischargeable state, it is not necessary to provide means for rotatably
supporting the driving shaft 1b at the main body side of the toner bottle. This simplifies the
structure and avoids the problem of toner leakage, torque increase, production of coarse particles
and so on.

(Embodiment 2)

Referring to Figures 23-25, and 32, a second embodiment of the present invention will be
described. The same reference numerals as with the first embodiment are assigned to the
elements having the corresponding functions, and a detailed description of the common structure
is omitted for simplicity.

As shown in Figure 23, in this embodiment, the releasing projection 4 (releasing portion)
is provided on an outer surface not inside the cylindrical coupling engagement portion 2¢ of the
sealing member 2 as in the first embodiment. In this embodiment, engaging projection 3 and the
releasing portion 4 are provided at each of four circumferentially equidistant positions so as to
constitute pairs. The structures of the driving portion 20 for locking engagement with the

engaging projection of the sealing member are the same as with the Embodiment 1.
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Correspondingly, the pushing member 21 is in the form of a cylinder covering the outside
periphery of the driving portion 20 as shown in Figure 24 and is slidable for engagement with the
releasing portion 4, rather than a slidable rod as in the first embodiment. The inner surface of the
free end portion of the pushing member 21 (cylindrical member) is tapered such that inner
diameter increases, that is, the thickness of the cylinder reduces, toward the free end, by which
the tapered portion 2la is engaged with the apex of the releasing portion 4 upon the engagement.
Slits 2¢ are formed at the lateral sides of the supporting portion 2f for the engaging projection 3
and the releasing portion 4 to facilitate inward elastic deformation of the engaging projection 3
and the releasing portion 4 and restoration.

According to this embodiment, the entire sealing member can be integrally molded, and
therefore, the production property of the sealing members is drastically improved, and the
manufacturing cost can be reduced.

Figure 25(A) shows a state in which the toner supply is completed, and the opening 1a of
the toner bottle 1 is still open.

When the engagement between the main assembly driving portion 20 and the sealing
member 2 is to be released, the pushing member 21 is advanced to the releasing portion 4, as
shown in Figure 25(B), so that releasing portion 4 is pressed inwardly by the inner surface of the
pushing member 21. This displaces the releasing portion 4 inwardly (arrow d) by the elastic
deformation of the supporting portion 2f, and simultaneously, the engaging projection 3 is

displaced inwardly together with the releasing portion 4. By this, the engaging projection 3 is
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disengaged from the main assembly driving portion 20. The releasing steps are carried out in
interrelation with the opening operation of the front cover by the operator.

Thereafter, the pushing member 21 is advanced in the direction of arrow a, so that sealing
member 2 is returned to the sealing position of the toner bottle 1, as shown in Figure 25(C).
Subsequently, the pushing member 21 is further advanced to slide the toner bottle 1 per se to a
position facilitating the user who is going to take the toner bottle 1 out.

As described in the foregoing, according to this embodiment, by the provision of the
releasing portion 4 on the outer surface of the cylindrical portion 2c, the same advantageous
effects as with the first embodiment described in the following can be provided. According to
this embodiment, when the sealing member 2 is produced by injection molding of a resin
material, the mold can be easily removed, thus improving the production property.

A width of the engaging projection is larger than the width of the releasing projection, so
that when the main body of the bottle is retracted for automatic unsealing of the opening, the
engagement between the engaging projection (locking surface) and the driving portion 20 is
maintained. The releasing projection does not have such a function, and therefore, the width is
reduced to minimize the resin material cost in the manufacturing.

It is a possible alternative that thin portion 2y is provided as shown in Figure 32 to make
the base portions of the supporting portion 2f (supporting the engaging projection and the
releasing projection) easy to deform. With this structure, the disengagement action is made sure
while maintaining a sufficient rigidity of the sealing member including the engaging projection

which receives the rotational driving force.
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(Embodiment 3)

Referring to Figures 26 through 29, a third embodiment of the present invention will be
described.

In the second embodiment, as shown in Figure 24, the engaging projection 3 and the
releasing portion (releasing projection) 4 for the sealing member 2 are provided at the outer
surface of the engaging portion 2b. In this embodiment, as shown in Figure 26, the engaging
projection 3 and the releasing projection 4 are provided at each of four circumferentially
equidistant positions on an inner surface of the engaging portion 2b.

Corresponding to such a structure of the sealing member 2, the main assembly driving
portion 20 has a configuration shown in Figure 27. The main assembly driving portion 20
comprises cylindrical portions including a free end portion 20b, a small diameter portion 20c, a
large diameter portion 20d and a rear end 20e which have different outer diameters. It also
comprises a through-hole 20f through which the pushing member 21 is penetrated. The inner
diameter of the through-hole 20f is constant. The small diameter portion 20c has a minimum
outer diameter and is provided with an engaging rib 20a extending in the longitudinal direction
of the driving portion 20 at each of the diametrically opposite positions.

Referring to Figure 28, a description will be made as to engagement between the driving
portion 20 and the sealing member 2 in this embodiment.

Figure 28(A) shows a state in which the toner bottle 1 is inserted in a direction indicated

by an arrow b for a user to install a new toner bottle 1 into the main assembly of the apparatus, in
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which the toner bottle 1 has not yet been locked with the driving portion 20 provided in the main
assembly of the apparatus.

As shown in Figure 28(B), when the toner bottle 1 is further inserted, the engaging
projection 3 provided in the sealing member 2 is brought into contact with the main assembly
driving portion 20 and is guided by the tapered surface 3¢ formed at the free end portion of the
engaging projection 3, and is gradually and elastically deformed.

With further insertion, the engaging projection 3 having passed by the straight portion
20g, as shown in Figure 28(C), the forced deformation is released by the space portion 20h not
having the engaging rib 20a, and the engaging projection 3 is firmly locked with the main
assembly driving portion 20.

In the state shown in Figure 28(C), the engaging projection 3 is firmly engaged with the
main assembly driving portion 20 such that position of the sealing member 2 in the thrust
direction (axial direction) is fixed relative to the main body of the toner bottle 1. Therefore,
when the toner bottle 1 is retracted thereafter, the sealing member 2 is not retracted together with
the toner bottle 1 but is firmly fixed to the main assembly driving portion 20. On the other hand,
only the toner bottle 1 is discarded, the sealing member 2 separates from the toner bottle 1 to
unseal or open the opening la. The retracting operation of the toner bottle 1 may be such that the
toner bottle 1 is slid in interrelation with the opening and closing operation of the front cover 15
(Figure, 2).

Referring to Figure 29, the releasing or disengaging action in this embodiment will be

described.
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When the sealing member 2 is to be disengaged from the main assembly driving portion
20, the pushing member 21 disposed at the central portion of the main assembly driving portion
20 is slid in the direction of arrow a, by which it is disengaged from the main assembly driving
portion 20.

By advancing the pushing member 21 in the direction of arrow a relative to the releasing
portion 4 provided in the inside of the sealing member 2, the part supporting the releasing
portion 21, as shown in Figure 29(B), deforms outwardly so that releasing portion displaces
outwardly, and therefore, the engaging projection 3 displaces outwardly. By this, the engaging
projection 3 is disengaged from the main assembly driving portion 20.

With further advancement of the pushing member 21 in the direction of arrow a, the
sealing member 2 is press-fitted into the opening la as shown in Figure 29(C). In this position,
the sealing member 2 unseals the opening la of the toner bottle 1. By further advancement of the
pushing member 21 in the direction of arrow a, the toner bottle 1 per se is slid backward to a
position where the user can easily take the toner bottle | out.

As for the driving structure for the pushing member 21, it may be interrelated with the
opening and closing operation of the front cover 15 of the main assembly 100 of the apparatus
such that when the front cover 15 is opened, the pushing member 21 moves in the direction of
arrow a to effect disengagement between the sealing member 2 of the toner bottle 1 and the
driving portion 20, and when the front cover 15 is closed, it is advanced in the direction of arrow
b. Alternatively, a driving motor or the like is used to effect the disengaging operation

independently. In another alternative, it is not interrelated with the front cover 15 of the main
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assembly 100 of the apparatus, but a manual lever is provided, which is manipulated by the user
and is interrelated with the pushing member.

In this embodiment, the releasing portion is not exposed to outside, and therefore, in case
that toner supply container unintentionally falls, the releasing portion is not damaged, and
therefore, the shock-resistant property is high during the transportation.

In addition, by a very simple sliding of the pushing member in the forward and backward
directions, the drive transmission of the toner bottle can be easily disengaged, and
simultaneously, the opening and closing of the opening of the toner bottle can be accomplished.

These advantageous effects can be provided by very simple action at low cost with
compact structure and reliable drive transmission.

(Embodiment 4)

Referring to Figure 30, a fourth embodiment of the present invention will be described.

In this embodiment as shown in Figure 30, a sealing member 2, an engaging projection 3
and a releasing portion 4 mounted to the opening 1a of the toner bottle 1 are manufactured
separately with respect to each other, and then they are assembled.

As shown in this Figure, two movable arms 3¢ are mounted by hinge portions 3h on the
end surface of the sealing member 2 such that they are opposed to each other. Each of the
movable arms 3¢ is provided at its free end portion with an engaging projection 3 for the

engagement which is similar to that in the first embodiment.
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The engaging projections 3 are connected with each other by a link 3g through hinge
portions 3i. The link 3g includes two members connected by a hinge which functions as a
releasing portion 4.

From an inside of the movable arm 3e fixed projections 3f are projected opposed to each
other at a central portion. A spring 3;j is compressed between the fixed projections 3f. By the
urging force provided by the spring 3j, the movable arm 3¢ is urged outwardly, so that engaging
projection 3 is engageable with the main assembly driving portion 20 as shown in Figure 30(A).
The main assembly driving portion 20 suitable in this embodiment is for example that shown in
Figure 14.

With such a structure, when the toner bottle 1 is to be engaged with the main assembly
driving portion 20 by the engaging projection 3, it is enough to insert the toner bottle 1 into the
main assembly of the apparatus, similarly to Embodiment 1. More particularly, when the toner
bottle 1 is inserted, the engaging projections 3 are brought into contact with the main assembly
driving portion 20, by which the movable arms 3¢ are tilted inwardly against the spring force of
the spring 3j together with the engaging projections 3. With further insertion, the engaging
projections 3 are engaged with the main assembly driving portion 20 at a predetermined position
by the spring force of the spring 3j, and simultancously, the movable arms 3¢ restore the original
position shown in Figure 30(A).

On the other hand, when they are to be disengaged from each other, as shown in Figure
30(B), the pushing member 21 is pushed against the releasing portion 4 in a direction indicated

by an arrow a, the engaging projections 3 are easily tilted, so that they are disengaged.
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Similarly to the following embodiments, the structure of this embodiment also provides
the same advantageous effects.

In this embodiment, the elastic deformation is not used, the engaging projection 3 may be
made of any material not exhibiting elastic deformation per se, and therefore, the choice of the
material is very broad. For example, various materials such as aluminum, steel or magnesium, or
wood, hard resin material or the like is usable. A higher engagement strength can be maintained,
and durability is improved.

The parts are connected with a linking mechanism, which provides larger movable range
than the elastic deformation, and therefore, a larger engagement area is usable. Therefore, the
engagement is very firm with high reliability.

In this embodiment, the elastic deformation of the sealing member is not utilized unlike
Embodiments 1-3, but a link type is employed. Therefore, durability is better, but the structure is
rather complicated with the possible result of cost increase.

(Embodiment 5)

The present invention is not limited to the foregoing Embodiments. In Embodiment 5,
the structures are the same as that of said embodiment shown in Figure 20 except for the portions
which will be described.

For example, as shown in Figure 31, the opening la of the toner bottle 1 may be provided
in the cylindrical surface 1d adjacent to the longitudinal end surface. In such a case, the coupling

engagement portion 2¢ is not provided in the sealing member 2 and may be mounted rotatably in
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an end surface of the main body 1A of the toner bottle. In this case, the opening la is unsealably
sealed by a shutter member S.

The coupling engagement portion 2¢ performs a function of locking the main body 1A of
the toner bottle with the main assembly (driving portion 20 shown in Figure 20) of the image
forming apparatus by a locking portion (locking surface of the engaging projection 3), a function
of receiving a rotational driving force from the main assembly side of the image forming
apparatus by a driving force receiving portion (a drive receiving surface of the engaging
projection 3), a function of disengaging the main body 1A of the toner bottle from the main
assembly (driving portion 20) of the image forming apparatus by a releasing portion 4, and a
function of transmitting the driving force received by the driving force receiving portion to the
coupling engagement portion 2¢ and the toner feeding member fixed in the toner bottle. With
this structure, a force of separating the toner bottle from the driving portion 20 of the main
assembly of the apparatus for some reason or another, while the rotation is received from the
main assembly of the apparatus, they are maintained engaged with each other, and therefore, it is
avoided that transmission of the rotational driving force to the toner bottle is unintentionally
disengaged.

(Embodiment 6)

Referring to Figure 33, a sixth embodiment will be described.

In the foregoing embodiment, the locking mechanism, the releasing mechanism and the
drive transmission mechanism are used between an image forming apparatus and a toner supply

container (sealing member). In this embodiment, use is made of an image forming apparatus and
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an electrophotographic photosensitive member detachably mountable relative to the main
assembly of the image forming apparatus, in which the photosensitive drum is exchanged with a
new one after the service life. In the other aspects, the structures are the same as with
Embodiment 1.

In Figure 33, the coupling engaging portion 2¢ provided at an end of a photosensitive
drum 104 is engaged with a driving portion 20 of the main assembly of the image forming
apparatus similarly to Embodiment 1, so that rotational driving force is transmitted from the
driving portion 20 to the photosensitive member. The structures for the disengagement
therebetween are similar to that of Embodiment 1.

As will be understood, the drive transmission mechanism of this invention is not limited
to the toner supply container or the image forming apparatus, but is applicable to a structure for
transmitting rotational, swing or reversing motion about a rotation axis.

The automatic sealing operation for the opening may be accomplished in the following
manner.

In interrelation with an opening operation of the front cover by the operator, the main
body of the toner bottle is advanced toward the sealing member with the engagement between
the sealing member and the driving portion 20 maintained, by which the sealing member is
press-fitted into the opening, thus accomplishing automatic sealing.

Thereafter, the pushing member 21 slides to be contacted into the releasing portion, and

the engaging projection is disengaged from the driving portion 20. Furthermore, the pushing
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member 21 pushes the main body of the toner bottle together with the sealing member toward the
front cover to a position where the operator can easily take the toner bottle out.

In this manner, the sliding movement (retraction, advancement) of the main body of the
bottle used for unsealing the opening can be used for resealing the opening with a simple
structure. In addition, the slide movement distance of the pushing member can be made shorter
than in the foregoing embodiments, and therefore, complication of the apparatus at the main
body side can be avoided.

The structure for the engagement and disengagement between the main assembly of the
image forming apparatus and the toner bottle or the photosensitive member may be used in
Embodiments 2, 3 and 4.

In Embodiments 1-6, only by the movement of the releasing projection of the main
assembly of the apparatus in a direction (axial direction, for example) of relative motion of the
sealing member relative to the main body, the engaging projection or projections are moved in a
direction or directions substantially perpendicular to the direction (radial direction, for example),
and therefore, the structure for the disengagement is simple. Even when a plurality of engaging
projections are provided, all the engaging projections are brought into disengaging positions by a
force applied substantially at one position, and therefore, the structure for the disengagement is
simple. In Embodiments 1, 4, 5 and 6, the releasing force receiving portion of the sealing
member is disposed substantially at the free end portion of the sealing member, so that releasing
force receiving portion can be engaged with the main assembly at a relatively early stage after

the start of insertion of the toner bottle.
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In Embodiments 1-4, the driving portion 20 provided in the main assembly of the image
forming apparatus is provided with a locking hole and an engaging rib, and the sealing member 2
is provided with an engaging projection portion 3 engageable with the locking hole and the
engaging rib of the driving portion 20, but the projection and recess relationship 15 may be
reversed. In other words, the driving portion 20 of the main assembly of the apparatus is
provided with the engaging projection and the releasing portion (releasing projection), and the
sealing member 2 is provided with the locking hole and the engaging rib. With such a structure,
the same advantageous effects are provided.

As described in the foregoing, according to these embodiments, the toner accommodating
container and the main assembly of the image forming apparatus are locked in a snap-fit type
engagement, and the sealing member can be automatically engaged into or disengaged from the
opening of the toner accommodating container, wherein the locking engagement can be released
with a simple structure without effort by the user.

Therefore, the toner supply operation can be carried out by the user with much less effort.

Such a sealing member, a toner accommodating container and an image forming
apparatus can be provided at low cost.

While the invention has been described with reference to the structures disclosed herein,
it is not confined to the details set forth and this application is intended to cover such
modifications or changes as may come within the purpose of the improvements or the scope of

the following claims.
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ABSTRACT OF THE DISCLOSURE:

A toner supply container is detachably mountable to an assembly of an
electrophotographic image forming apparatus having a driving member. The toner supply
container includes a container body including an opening provided at a cylindrical surface of the
container body configured to permit discharge of toner contained in the container body; a shutter
for opening and closing the opening; and a coupling portion provided at a side of the container
body and configured and positioned to engage with the driving member so as to receive a

rotational drive force.
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Konica Parts Catalog, Model 7020, 1st Edition, February 2000, CMPC-7020, Konica Business Technologies, Inc., and

1 seven (7) sheets of annotated illustrations and photographs of Konica 7020 and 8050 toner bottles along with a cover |:|
sheet.

2 European Search report dated 11/17/2008 in European Application No. 08163935.3 - 2209/1993003. |:|

3 Austrian Patent Office Written Opinion dated November 21, 2008, forwarded in Singapore Application No. |:|
200602933-4 on December 18, 2008.

4 European Search report dated 03/24/2009 in European Application No. 09151710.2 - 2209. |:|
Search and Examination Report from the Intellectual Property Office of Singapore, dated July 23, 2009, for Singapore

5 Patent Application No., 200604752-6, which forwards Austrian Search Report and Written Opinion, both dated June |:|
22, 2009, prepared by the Austrian Patent and Trademark Office.
Search and Examination Report from the Intellectual Property Office of Singapore, dated April 26, 2007, for Singapore

6 Patent Application No. 200602934-2, which forwards Danish Search and Examination Reports, both dated April 11, |:|
2007, prepared by the Danish Patent and Trademark Office.
Invitation to Respond to Written Opinion from the Intellectual Property Office of Singapore, dated April 17, 2007, for

7 Singapore Patent Application No. 200407942-2, which forwards Australian Search Report and Written Opinion, both |:|
dated March 15, 2007, prepared for the Intellectual Property Office of Singapore.

8 Australian Patent Office Examiner's First Report, for Australian Patent Application No. 2005201134, dated September |:|
18, 2006.

9 Letter from the Intellectual Property Office of Singapore, dated April 18, 2006, for Singapore Patent Application No. |:|

200201079-1, which forwards Austrian Patent Office Supplementary Search Report, dated March 9, 2006.
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Invitation to Respond to Written Opinion from the Intellectual Property Office of Singapore, dated January 14, 2008, for

10 Singapore Patent Application No. 200602933-4, which forwards Austrian Search Report and Written Opinion, both |:|
dated December 14, 2007, prepared by the Austrian Patent and Trademark Office.

11 Third-Party Observation filed in corresponding Japanese Laid-Open Publication No. 2002-318490, laid open Oct. 31, |:|
2002 (Application No. 2002-42384).

12 Canadian Patent Office Search Report, dated February 20, 2004, for Canadian Application No. 2,372,419. |:|
Search and Examination Report from the Intellectual Property Office of Singapore, dated January 31, 2004, for

13 Singapore Patent Application No. 200201079-1, which forwards Austrian Patent Office Search Report and Written |:|
Opinion, both dated December 22, 2003, prepared by the Austrian Patent Office.

14 Notification of the First Office Action from the State Intellectual Property Office of the People’s Republic of China, dated |:|
July 13, 2007, for Chinese Application No. 2005100702734

15 Notification of the First Office Action from the State Intellectual Property Office of the People’s Republic of China, dated |:|
July 13, 2007, for Chinese Application No. 2005100702749

16 Notification of the First Office Action from the State Intellectual Property Office of the People’s Republic of China, dated |:|
July 13, 2007, for Chinese Application No. 2005100702753.

17 Japanese Office Action, dated March 17, 2007, issued in Japanese Application No. 2006-211509 (English excerpt
translation provided).

18 European Search Report, dated January 18, 2006, issued in European Application No. 02 003 651.3 — 2209. |:|

19 European Search Report, dated September 3, 2007, issued in European Application No. 02 003 651.3 — 2209. |:|

20 Examination Report dated December 10, 2009, prepared by the Austrian Patent Office and forwarded with a Search |:|
and Examination Report dated January 8, 2010, in counterpart Singapore Application No. 2006029334
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21 Extended European Search Report dated February 18, 2010, in counterpart European Application No. |:|
08163934 6-2209/1993002.

22 Rejection Decision dated February 12, 2010, in counterpart Chinese Application No. 200510070274.9.

23 Communication dated December 10, 2010, forwarding a European Search Report dated December 6, 2010, in |:|
counterpart European Patent Application No. 10162683 .6 - 2209/2216690.

24 Communication dated December 15, 2010, forwarding a European Search Report dated December 6, 2010, in |:|
counterpart European Patent Application No. 101829661 - 2209/2270607.
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1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible. 5 Applicant is to place a check mark here i
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CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of informaticn contained in the information disclosure statement was first cited in any communication
[] from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[ ] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

[ ] See attached certification statement.
[ ] Fee setforthin 37 CFR 1.17 (p) has been submitted herewith.

None

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature /William M. Wannisky/ Date (YYYY-MM-DD) 2013-01-23

Name/Print William M. Wannisky Registration Number 28373

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. This collecticn is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The infarmation on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.5.C. 552} and the Privacy Act (5 U.S5.C. 552a). Records from this system of records may be disclesed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
hegotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of informatioh shall be required to comply with the
requirements of the Privacy Act of 1874, as amended, pursuant to 5 U.S5.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.5.C. 181) and for review pursuant to the Atemic Energy Act (42 U.S.C. 218(¢c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce)} directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.5.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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1 Defendant Color Imaging, Inc.'s Invalidity Contentions Pursuant to Local Patent Rule 4 3, dated May 8, 2012, in Case |:|
No. 1:11-cv-03855-RLV in the United States District Court, Northern District of Georgia, Atlanta Division.
2 Defendant General Plastic Industrial Co_, Ltd.'s Invalidity Contentions Fursuant to Local Patent Rule 4.3, dated May 8, |:|
2012, in Case No. 1:11-cv-03855-RLV in the United States District Court, Northern District of Georgia, Atlanta Division.
3 Notice of Acceptance dated May 21, 2012, in Australian Application No. 2010201088. |:|
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CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of informaticn contained in the information disclosure statement was first cited in any communication
[] from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[ ] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

[ ] See attached certification statement.
[] The fee setforthin 37 CFR 1.17 (p) has been submitted herewith.

A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature /William M. Wannisky/ Date (YYYY-MM-DD) 2013-01-23

Name/Print William M. Wannisky Registration Number 28373

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. This collecticn is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The infarmation on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.5.C. 552} and the Privacy Act (5 U.S5.C. 552a). Records from this system of records may be disclesed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
hegotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of informatioh shall be required to comply with the
requirements of the Privacy Act of 1874, as amended, pursuant to 5 U.S5.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.5.C. 181) and for review pursuant to the Atemic Energy Act (42 U.S.C. 218(¢c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce)} directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.5.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.

EFS Web 2.1.17
457




00684.003330.18 PATENT APPLICATION

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

“In re Application of: )
: Examiner: Unassigned
Yusuke YAMADA et al. ) ’
: Group Art Unit: 2852
Application No.: 13/617,050 ) _
: : Confirmation No.: 1149
Filed: September 14, 2012 )
: January 23, 2013
For: SEALING MEMBER, TONER )

~ ACCOMMODATING CONTAINER :
AND IMAGE FORMING APPARATUS )

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

~ Alexandria, VA 22313-1450

INFORMATION DISCLOSURE STATEMENT TRANSMITTAL LETTER

Sir:

Applicants are in receipt of a non-final Office Action mailed October 12, 2012, in the
above-identified application. The one-month extended date for response to the Office Action is
set for February 11, 2013, and a response thereto has not yef been filed. This Information
Disclosure Statement is being filed so that it will be in the official file when the Examiner next
acts on the application.

In compliance with the duty of disclosure under 37 C.F.R. § 1.56 and in accordance with
the practice under 37 C.F.R. §§ 1.97 and 1.98, the Examiner’s attention is directed to the

documents listed on the enclosed PTO/SB/2008a ("citation form"). Copies of the cited
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documents are not provided herewith, inasmuch as copies may be found in the filewrapper of one

“or more the "parent” applications of the present application.

REMARKS
The following related patents and patent applications are in the same family as the

present application, and therefore have not been cited on the enclosed citation form.

Application No./ Publication No./ Patent No./
Docket No. Application Date Publication Date Patent Issue Date

00684.003330 10/076,430 2002/0127029 6,879,789
02/19/2002 : 09/12/2002 04/12/2005

00684.003330.1 10/429,696 ' 2004/013445 6,920,298
05/06/2003 01/22/2004 07/19/2005

00684.003330.2 10/429,741 2004/0009006 6,990,301
05/06/2003 01/15/2004 01/24/2006

00684.003330.3 10/962,675 2005/0047818 7,469,113
10/13/2004 03/03/2005 ' 12/23/2008

00684.003330.4 11/200,069 2006/0034641 7,127,193
08/10/2005 02/16/2006 . 10/24/2006

00684.003330.5 11/200,179 2006/0008290 7,430,384
08/10/2005 01/12/2006 09/30/2008

00684.003330.6 11/200,185 2006/0008291 : 7,382,997
08/10/2005 01/12/2006 06/03/2008

00684.003330.7 11/567,963 2007/0134021 7,386,251
12/07/2006 06/14/2007 . 06/10/2008

00684.003330.8 11/567,973 2007/0098454 7,433,633
12/07/2006 05/03/2007 : 10/07/2008

00684.003330.9 11/567,976 2007/0092304 ' 7,376,369
12/07/2006 04/26/2007 05/20/2008

00684.003330.10 11/567,982 2007/0086810 7,324,777
- 12/07/2006 04/19/2007 01/29/2008

00684.003330.11 12/169,895 2009/0003872 7,647,012
07/09/2008 01/01/2009 01/12/2010

22-
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Application No./ Publication No./ Patent No./
Docket No, Application Date Publication Date Patent Issue Date

00684.003330.12 12/615,012 2010/0046982 7,890,027
11/09/2009 02/25/2010 02/15/2011

00684.003330.13 12/685,186 2010/0111560 7,965,963
01/11/2010 05/06/2010 06/21/2011

00684.003330.14 12/685,204 2010/0111561 7,881,645
01/11/2010 05/06/2010 , 02/01/2011

00684.003330.15 12/685,199 2010/0111573 7,970,321
01/11/2010 05/06/2010 ©06/28/2011

00684.003330.16 12/981,785 2011/0097107 _ 8,045,901
12/30/2010 04/28/2011 10/25/2011

00684.003330.17 13/231,388 2012/0063807 8,290,394
09/13/2011 03/15/2012 10/16/2012

This Information Disclosure Statement cites information which is of record in at least one
of the family applications.

The Examiner's attention is also directed to:

(1) Defendant Color Imaging Inc.'s Invaiidity Contentions Pursuant to Local
Patent Rule 4.3, and
) Defendant General Plastic Industrial Co., Ltd.'s Invalidity Contentions

Pursuant to Local Patent Rule 4.3
(collectively, " Invalidity Contentions").
The Invalidity Contentions were filed by each respective defendant in a lawsuit for patent
infringement of U.S. Patent No. 7,647,012, from which the present application claims the benefit
under 35 U.S.C. § 120. The Invalidity Contentions are listed on the citation form.
Each Invalidity Contention identifies an identical set of patent documents. Such patent

documents are listed on the citation form. A copy of each Invalidity Contention was provided in
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parent application, U.S. Patent Application No. 13/231,388, with the Information Disclosure

Statement filed June 1, 2012 filed therein.

FEE

The $180 fee necessitated by the filing of this paper is being paid electronically.

CONCLUSION

It is respectfully requested that the cited information be considered by the Examiner and

that a copy of the citation form be returned indicating that such information has been considered.

It is believed that no fee is required for this paper. However, the Commissioner is hereby

authorized to charge any fee which may be deemed necessary in connection with this peiper to
Deposit Accouht No. 06-1205.

Applicants' undersigned attorney may be reached in our Washington, D.C. office by
telephone at (202) 530-1010. All correspondence should continue to be directed to our address
given below. |

Respectfully submitted,

William M. Wannisky
Attorney for Applican
Registration No. 28,373

FITZPATRICK, CELLA, HARPER & SCINTO
1290 Avenue of the Americas
New York, NY 10104-3800

Facsimile: (212)218-2200
WMW:mds

FCHS_WS 8158390v1.doc -4-
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Electronic Patent Application Fee Transmittal

Application Number:

13617050

Filing Date:

14-Sep-2012

Title of Invention:

SEALING MEMBER, TONER ACCOMMODATING CONTAINER AND IMAGE
FORMING APPARATUS

First Named Inventor/Applicant Name:

Yusuke Yamada

Filer:

Lawrence A. Stahl/Michelle Sebastian

Attorney Docket Number:

00684.003330.18

Filed as Large Entity

Utility under 35 USC 111(a) Filing Fees

Description

Sub-Total in

Fee Code Quantity Amount USD($)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:
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Description Fee Code Quantity Amount Sullaj-s'l's(tsa)l in
Miscellaneous:
Submission- Information Disclosure Stmt 1806 1 180 180
Total in USD ($) 180
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Electronic Acknowledgement Receipt

EFSID: 14766568
Application Number: 13617050
International Application Number:
Confirmation Number: 1149

Title of Invention:

SEALING MEMBER, TONER ACCOMMODATING CONTAINER AND IMAGE

FORMING APPARATUS

First Named Inventor/Applicant Name:

Yusuke Yamada

Customer Number:

5514

Filer:

Lawrence A. Stahl/Cu Tran

Filer Authorized By:

Lawrence A. Stahl

Attorney Docket Number:

00684.003330.18

Receipt Date: 23-JAN-2013
Filing Date: 14-SEP-2012
Time Stamp: 12:21:32

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

yes

Payment Type

Credit Card

Payment was successfully received in RAM

$180

RAM confirmation Number

11156

Deposit Account

Authorized User

File Listing:

Document

Number Document Description

File Name

File Size(Bytes)/
Message Digest

Multi
Part /.zip

Pages

(if appl.)
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616400
Information Disclosure Statement (IDS) [ 00684003330_18_SB08a_01_U

! Form (SB0S) SAG00.pdf no 14
40682bc230da0d74cfb8572370b832bf056)
148th
Warnings:
Information:
. . 613388
5 Information Disclosure Statement (IDS) [ 00684003330_18 SB08a_02_U no 6
Form (SB08) SA600.pdf
093511d61a39d58e9a5ede 1bf9823d6efaff]
1dba
Warnings:
Information:
164517
R 00684003330_18_IDS_USA600.
3 Transmittal Letter of no 4
p 45410d53991f6abab9093834f0808a4d3ce
74elc
Warnings:
Information:
30604
4 Fee Worksheet (SB06) fee-info.pdf no 2
ab83e4cf52938a329de0f460ad4ecae7079d|
da1
Warnings:
Information:
Total Files Size (in bytes); 1424909

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
13/617,050 09/14/2012 Yusuke Yamada 00684.003330.18
CONFIRMATION NO. 1149
5514 PUBLICATION NOTICE
FITZPATRICK CELLA HARPER & SCINTO
1290 Avenue of the Americas IR ML AL DA

NEW YORK, NY 10104-3800

Title:SEALING MEMBER, TONER ACCOMMODATING CONTAINER AND IMAGE FORMING APPARATUS

Publication No.US-2013-0011159-A1
Publication Date:01/10/2013

NOTICE OF PUBLICATION OF APPLICATION

The above-identified application will be electronically published as a patent application publication pursuant to 37
CFR 1.211, et seq. The patent application publication number and publication date are set forth above.

The publication may be accessed through the USPTO's publically available Searchable Databases via the
Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/.

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set forth
in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's Office of
Public Records. The Office of Public Records can be reached by telephone at (703) 308-9726 or (800) 972-6382,
by facsimile at (703) 305-8759, by mail addressed to the United States Patent and Trademark Office, Office of
Public Records, Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions and the

dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through the Patent
Electronic Business Center at www.uspto.gov using the public side of the Patent Application Information and
Retrieval (PAIR) system. The direct link to access this status information is currently http://pair.uspto.gov/. Prior to
publication, such status information is confidential and may only be obtained by applicant using the private side of
PAIR.

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent
Electronic Business Center at 1-866-217-9197.

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 1 of 1
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
13/617,050 09/14/2012 Yusuke Yamada 00684.003330.18 1149
5514 7590 10/11/2012 | |
EXAMINER
FITZPATRICK CELLA HARPER & SCINTO
1290 Avenue of the Americas LEE, SUSAN SHUK YIN
NEW YORK, NY 10104-3800
| ART UNIT | PAPER NUMBER |
2852
| MAIL DATE | DELIVERY MODE |
10/11/2012 PAPER

Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)

13/617,050 YAMADA ET AL.
Office Action Summary Examiner Art Unit

SUSAN LEE 2852

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status

1)[J Responsive to communication(s) filed on
2a)[] This action is FINAL. 2b)[X] This action is non-final.
3)[J An election was made by the applicant in response to a restriction requirement set forth during the interview on
___ ;therestriction requirement and election have been incorporated into this action.
4)[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

5)X] Claim(s) 1 is/are pending in the application.

5a) Of the above claim(s) ______is/are withdrawn from consideration.
6)[] Claim(s) ____is/are allowed.
7)X] Claim(s) 1 is/are rejected.
8)[]] Claim(s) ____is/are objected to.
9)[J Claim(s) _____ are subject to restriction and/or election requirement.

Application Papers

10)[] The specification is objected to by the Examiner.
11)[X] The drawing(s) filed on 14 September 2012 is/are: a)[X] accepted or b)[] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
12)[C] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

13)[X] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)X] Al b)[] Some * ¢)[] None of:
1. Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No. ____
3.0 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) IZI Notice of References Cited (PTO-892) 4) D Interview Summary (PTO-413)
2) [] Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. _
3) [] Information Disclosure Statement(s) (PTO/SB/08) 5) ] Notice of Informal Patent Application
Paper No(s)/Mail Date ______. 6) D Other:
U.S. Patent and Trademark Office
PTOL-326 (Rev. 03-11) Office Action Summary Part of Paper No./Mail Date 20121008
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Application/Control Number: 13/617,050 Page 2
Art Unit: 2852

DETAILED ACTION
Double Patenting

The nonstatutory double patenting rejection is based on a judicially created
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the
unjustified or improper timewise extension of the “right to exclude” granted by a patent
and to prevent possible harassment by multiple assignees. A nonstatutory
obviousness-type double patenting rejection is appropriate where the conflicting claims
are not identical, but at least one examined application claim is not patentably distinct
from the reference claim(s) because the examined application claim is either anticipated
by, or would have been obvious over, the reference claim(s). See, e.g., In re Berg, 140
F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29
USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir.
1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422
F.2d 438, 164 USPQ 619 (CCPA 1970); and In re Thorington, 418 F.2d 528, 163
USPQ 644 (CCPA 1969).

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d)
may be used to overcome an actual or provisional rejection based on a nonstatutory
double patenting ground provided the conflicting application or patent either is shown to
be commonly owned with this application, or claims an invention made as a result of

activities undertaken within the scope of a joint research agreement.
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Application/Control Number: 13/617,050 Page 3
Art Unit: 2852

Effective January 1, 1994, a registered attorney or agent of record may sign a
terminal disclaimer. A terminal disclaimer signed by the assignee must fully comply with
37 CFR 3.73(b).

Claim 1 is rejected on the ground of nonstatutory obviousness-type double
patenting as being unpatentable over claim 1 of U.S. Patent No. 6,990,301. Although
the conflicting claims are not identical, they are not patentably distinct from each other
because claim 1 of US Patent No. 6,990,301 reads on the instant invention's claim 1.

Claim 1 of US Patent No. 6,990,301 recites the same elements as the instant
invention’s claim 1, such as a sealing portion; locking projections for disengageable
snap-hook engagement with holes to receive from the cylindrical member an unsealing
force for unsealing the toner discharge opening by a relative movement between the
sealing portion and the toner container; and a number of the locking projections is larger
than a number of the ribs.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to SUSAN LEE whose telephone number is (571)272-
2137. The examiner can normally be reached on Mon. - Fri., 9:30-7:00, Second
Monday Off.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Walter Lindsay can be reached on (571) 272-1674. The fax phone number

for the organization where this application or proceeding is assigned is 571-273-8300.
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Application/Control Number: 13/617,050 Page 4
Art Unit: 2852

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/SUSAN LEE/
Primary Examiner, Art Unit 2852

sl
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Application/Control No. Applicant(s)/Patent Under
Reexamination
. . 13/617,050 YAMADA ET AL.
Notice of References Cited . .
Examiner Art Unit
SUSAN LEE 2852 Page 1 of 1
U.S. PATENT DOCUMENTS
* Countre?otg—?\lr::m’\tlnzmgﬁg Code MM[?(t\((aYY Name Classification
* | a | US-6,990,301 01-2006 Yamada et al. 399/106
B | US-
c | US-
D | US-
E | US-
F | US-
G | US-
H | US-
| Us-
J | US-
K | US-
L | USs-
M | US-
FOREIGN PATENT DOCUMENTS
* Countre?olgg-?ﬂztm’\tizrzﬁg Code MM[??\?YY Country Name Classification
N
O
P
Q
R
S
T
NON-PATENT DOCUMENTS
* Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages)
u
\
w
X

*A copy of this reference is not being furnished with this Office action. (See MPEP § 707.05(a).)
Dates in MM-YYYY format are publication dates. Classifications may be US or foreign.

U.S. Patent and Trademark Office
PTO-892 (Rev. 01-2001)

Notice of References Cited

Part of Paper No. 20121008
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Application/Control No. Applicant(s)/Patent Under
Reexamination
Index of Claims 13617050 YAMADA ET AL.
RN | =
SUSAN LEE 2852
v Rejected - Cancelled N | Non-Elected A Appeal
= Allowed + Restricted | Interference o) Objected
[0 cClaims renumbered in the same order as presented by applicant O cpa O T.D. O R.1.47
CLAIM DATE
Final Original [10/08/2012
1 v
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

U.S. Patent and Trademark Office

Part of Paper No. : 20121008

473



EAST Search History

EAST Search History

EAST Search History (Prior Art)

Ref {Hits Search Query DBs Default iiPlurals jiTime

# Operator Stamp

L1 §3284  i((399/262) or (399/1086) or US-PGPUB; OR OFF 2012/10/08
(399/119) or (399/120) or USPAT 19:24
(222/dig.1)).CCLS.

L2 1{148902 {(toner$1 or develop$4) near10 US-PGPUB; CR ON 2012/10/08
(seal$4 or gasket or cap$4) USPAT 20:01

L3 1931736 i(project$4 or protrus$3 or US-PGPUB; CR ON 2012/10/08
protrud$4 or engage$4 or USPAT 20:04
engag$3) near11 (hole$4 or
aperture or open$4)

L4 117381 {(project$4 or protrus$3 or US-PGPUB; CR ON 2012/10/08
protrud$4 or engage$4 or USPAT 20:05
engag$3) near11 (rib$4)

L5 {32010 #(number or quantit$4 or count$4) jUS-PGPUB; CR ON 2012/10/08
near11 (rib$4) USPAT 20:05

L6 {14 2 same 3 same 4 same 5 US-PGPUB; OR ON 2012/10/08

USPAT 20:06

L7 454245 {(toner$1 or develop$4) near10 USOCR; FPRS; CR ON 2012/10/08

(seal$4 or gasket or cap$4) EPO; JPO; 20:12
DERWENT;
IBM_TDB

L8 {97114 i(project$4 or protrus$3 or USCCR; FPRS; CR ON 2012/10/08
protrud$4 or engage$4 or EPO; JPO; 20:12
engag$3) near11 (rib$4) DERWENT;

IBM_TDB

L9 118203 {(number or quantit$4 or count$4) jUSOCR; FPRS; CR ON 2012/10/08

near11 (rib$4) EPO; JPG; 20:13
DERWENT;
IBM_TDB

L10 {{833974 {(project$3 or projection or USOCR; FPRS; OR ON 2012/10/08
protrus$3 or protrud$3 or EPO; JPO; 20:14
engagement or engag$3) near11 iDERWENT;

(hole$4 or aperture or open$3 or {IBM_TDB
opening)
L11 i1 7 and 9 and 8 and 10 FPRS; EPO; JPO; {OR ON 2012/10/08
DERWENT; 20:14
IBM_TDB
L12 42 7 and 9 and 10 FPRS; EPO; JPO; {OR ON 2012/10/08
DERWENT; 20:15
IBM_TDB
L13§1448 §8and 9 FPRS; EPO; JPO; HOR ON 2012/10/08
DERWENT; 20:16
IBM_TDB
L14 i2 13 and 7 FPRS; EPO; JPO; HOR ON 2012/10/08
DERWENT; 20:16
IBM_TDB
L15 i3 14 or 12 FPRS; EPO; JPO; HOR ON 2012/10/08
DERWENT; 20:16
IBM_TDB

file:///Cl/Users/slee1/Documents/e-Red%20Folder/13617050/EASTSearchHistory.13617050_Accessible Version.htm[10/8/2012 8:39:51 PM]
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PO. Box 1450

Alexandria, Virginia 22313-1450
WWW.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE REC'D ATTY.DOCKET.NO TOT CLAIMSQIND CLAIMS
13/617,050 097142012 2852 1250 00684.003330.18 1 1
CONFIRMATION NO. 1149
5514 FILING RECEIPT
FITZPATRICK CELLA HARPER & SCINTO
1290 Avenue of the Americas RO 0 AT
000000056810802

NEW YORK, NY 10104-3800
Date Mailed: 09/28/2012

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Inventor(s)
Yusuke Yamada, Ibaraki-ken, JAPAN;
Yutaka Ban, Tokyo, JAPAN;
Katsuya Murakami, Ibaraki-ken, JAPAN;
Fumio Tazawa, Chiba-ken, JAPAN;
Hironori Minagawa, Ibaraki-ken, JAPAN;
Applicant(s)
Yusuke Yamada, Ibaraki-ken, JAPAN;
Yutaka Ban, Tokyo, JAPAN;
Katsuya Murakami, Ibaraki-ken, JAPAN;
Fumio Tazawa, Chiba-ken, JAPAN;
Hironori Minagawa, Ibaraki-ken, JAPAN;
Assignment For Published Patent Application
Canon Kabushiki Kaisha, Tokyo, JAPAN

Power of Attorney: The patent practitioners associated with Customer Number 05514

Domestic Priority data as claimed by applicant

This application is a DIV of 13/231,388 09/13/2011 PAT 8290394 *
which is a DIV of 12/981,785 12/30/2010 PAT 8045901

which is a DIV of 12/615,012 11/09/2009 PAT 7890027

which is a DIV of 12/169,895 07/09/2008 PAT 7647012

which is a DIV of 11/200,179 08/10/2005 PAT 7430384

which is a DIV of 10/429,741 05/06/2003 PAT 6990301

which is a CIP of 10/076,430 02/19/2002 PAT 6879789

(*)Data provided by applicant is not consistent with PTO records.
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Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the
USPTO. Please see http://www.uspto.gov for more information.)

JAPAN 2001-042536 02/19/2001

JAPAN 2001-197546 06/28/2001

Request to Retrieve - This application either claims priority to one or more applications filed in an intellectual
property Office that participates in the Priority Document Exchange (PDX) program or contains a proper Request to
Retrieve Electronic Priority Application(s) (PTO/SB/38 or its equivalent). Consequently, the USPTO will attempt
to electronically retrieve these priority documents.

If Required, Foreign Filing License Granted: 09/27/2012

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 13/617,050

Projected Publication Date: 01/10/2013
Non-Publication Request: No
Early Publication Request: No

Title
SEALING MEMBER, TONER ACCOMMODATING CONTAINER AND IMAGE FORMING
APPARATUS

Preliminary Class
399

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
page 2 of 4
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patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4158).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation and commercialization of new technologies. The USA offers tremendous
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resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage, facilitate, and accelerate business investment. To learn more about why the USA is the best
country in the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.
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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 13/617,050
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
(37 CFR 1.16(a), (0}, o (<)) N/A N/A N/A N/A 380
SEARCH FEE
(37 GFR 1.18(K), @), or (m)} N/A N/A N/A N/A 620
EXAMINATION FEE
(37 GFR 1.16(0), (p), or (@) N/A N/A N/A N/A 250
TOTAL CLAIMS ) *
(37 CFR 1.16(i)) 1 minus 20= OR |« 60 - 0.00
INDEPENDENT CLAIMS . *
(37 CFR 1.16(h)) 1 minus 3 = x 250 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 1250
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
i Total . i = =
s (37 CF% ?.16(i)) Minus = OR |« =
a Independent * Minus | *** =
E (37 CFR 1.16(h)) = OR |« =
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
{Column 1) {Column 2) {Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
1N} Total * Minus * = =
= (37 CF% ?.16(i)) OR |x =
% Independent * Minus | *** = = OR |x =
L (37 CFR 1.16(h))
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".
*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.
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PTO/SB/05 (09-04)

Approved for use through 07/31/2006. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

: UTILITY Attorney Docket No. | 00684.003330.18
First Inventor
PATENT APPLICATION Yusuke YAMADA
TRANSMITTAL Title SEALING MEMBER, TONER
ACCOMMODATING CONTAINER AND

(Only for new nonprovisional applications under 37 CFR 1.53(b)) IMAGE FORMING APPARATUS

Express Mail Label No.
APPLICATIONELEMENTS | ADDRESSTO: gy miesioner for Patents
See MPEP chapter 600 concerning utility patent application Alexandria VA 22313-1450
1. [ ] Fee Transmittal Form (e.g. PTO/SB/17) ACCOMPANYING APPLICATION PARTS

(Submit an original and a duplicate for fee processing)
2. [ 1 Applicant claims small entity status.
See 37 CFR 1.27.
3. [X] Specification Total Pages
Both the claims and abstract must start on a new page
(For information on the preferred arrangement, see MPEP 6.08.01 (a))
4. [X] Drawing(s) (35 U.S.C. 113) Total Sheets [34]

9. [ ] Assignment Papers (cover sheet & document(s))

[72] - Name of Assignee

10.[ ] 37 CFR 3.73(b) Statement [ ] Power of Attorney
(when there is an assignee)

5. [X] Oath or Declaration Total Sheets  [2]
a. [ ] Newly executed (original or copy)
b. [ X] Copy from a prior application (37 CFR 1.63(d)) . .
(for continuation/divisional with Box 18 completed) 2.1 ] Infortélatlp n Df}sglos.ure (PTO}/lS(]i’»/O8 or PTO-1449)
i. DELETION OF INVENTOR(S) [ ] Copies of citations attache
O Signed statement attached deleting inventor(s)
named in the prior application (see 37 CFR) 1.63(d)(2)
and 1.33(b)
6. [X] Application Data Sheet. See 37 CFR 1.76

11.[ ] English Translation Document (if applicable)

13.[X] Preliminary Amendment

14.[ 1 Return Receipt Postcard (MPEP 503)
(Should be specifically itemized)

7. [ ] CD-ROM or CD-R in duplicate, large table or 15.[ ] Certified Copy of Priority Document(s)
Computer Program (4ppendix) (if foreign priority is claimed)
[ ]Landscape Table on CD gnp

8. [ ] Nucleotide and/or Amino Acid Sequence Submission
(if applicable, items a. - c. are required)
a.[ ] Computer Readable Form (CRF)

16.[ ] Nonpublication Request under 35 U.S.C. 122 (b)(2)(B)(i).
Applicant must attach form PTO/SB/35 or equivalent
or its equivalent.

b. Specification Sequence Listing on:
il % S;;::OM or CD-R (2 copies); or 17. [X] Other: Claim to Priority; Notification of Recordation

of Assignment Document at Reel 014472, Frame 0830 on
09/10/2003

c.[ ] Statements verifying identity of above copies

18. If a CONTINUING APPLICATION, check appropriate box, and supply the requisite information below and in the first sentence of the specification following the
title, or in an Application Data Sheet under 37 CFR 1.76:
[ 1 Continuation [X] Divisional [ C(_mtinuétion-in—part (CiP) of prior application No.: 13/231,388, filed 09/13/2011
Prior application information: Examiner:  Susan Shuk Yin Lee Group Art Unit: 2884 '

19. CORRESPONDENCE ADDRESS

M The address associated with Customer Number: 05514 OR [J Correspondence address below
Name
Address
City State Zip Code |
Country ; { ) | Telephone Fax |
Signature O YUYV VAP Y4 Date September 14, 2012
Name (Print/Type) William M. Wannisky _ Registration No. 28,373

) (Attorney/Agent)

LOLIC Q. 01 41781
T OTTT YO ¥

T aoe
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SEALING MEMBER, TONER ACCOMMODATING 00684.003330.2 d9-14-
CONTAINER AND IMAGE FORMING APPARATUS ’ " 2012::12:11:50

Patent Assignment Abstract of Title

10/429,741

Total Assignments: 1
Application #: 10429741 Filing Dt: 05/06/2003 Patent #: 6990301 Issue Dt: 01/24/2006
PCT #: NONE Publication #: US20040009006 Pub Dt: 01/15/2004
Inventors: Yusuke Yamada, Yutaka Ban, Katsuya Murakami, Fumio Tazawa, Hirorori Minagawa
Title: SEALING MEMBER, TONER ACCOMMODATING CONTAINER AND IMAGE FORMING APPARATUS

Assignment: 1

Reel/Frame: 014472 /0830 Received: 09/15/2003 Recorded: 09/10/2003 Mailed: 04/05/2004 Pages: 2
Conveyance: ASSIGNMENT OF ASSIGNORS INTEREST (SEE DOCUMENT FOR.DETAILS).
Assignors: YAMADA, YUSUKE Exec Dt: 08/26/2003
BAN, YUTAKA R - Exec Dt: 08/20/2003
MURAKAMI, KATSUYA Exec Dt: 08/26/2003
TAZAWA, FUMIO Exec Dt: 08/26/2003
MINAGAWA, HIRONORI . Exec Dt: 08/26/2003

Assignee: CANON KABUSHIKI KAISHA
3-30-2 SHIMOMARUKO, OHTA-KU
TOKYO, JAPAN
Correspondent: FITZPATRICK, CELLA, HARPER & SCINTO
WILLIAM M. WANNISKY
30 ROCKEFELLER PLAZA
NEW YORK, NEW YORK 10112-3801

Search Results as of. 09/14/2012 12:11:23 PM

Disclaimer:

Assignment information on the assignment database reflects assignment documents that have been actually recorded.

If the assignment for a patent was not recorded, the name of the assignee on the patent application publication or patent may be
different.

If you have any comments or questions concerning the data displayed, contact OPR / Assignments at 571-272-3350

Close Window
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Electronic Patent Application Fee Transmittal

Application Number:

Filing Date:

SEALING MEMBER, TONER ACCOMMODATING CONTAINER AND IMAGE

Title of Invention: FORMING APPARATUS

First Named Inventor/Applicant Name: Yusuke Yamada
Filer: Lawrence A. Stahl
Attorney Docket Number: 00684.003330.18

Filed as Large Entity

Utility under 35 USC 111(a) Filing Fees

Description Fee Code Quantity Amount Sullaj-s'l's(tsa)l in
Basic Filing:
Utility application filing 1011 1 380 380
Utility Search Fee 1111 1 620 620
Utility Examination Fee 1311 1 250 250
Pages:
Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:
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Description Fee Code Quantity Amount SU{JJ-STS::; in
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1250
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Electronic Acknowledgement Receipt

EFSID: 13747865
Application Number: 13617050
International Application Number:
Confirmation Number: 1149

Title of Invention:

SEALING MEMBER, TONER ACCOMMODATING CONTAINER AND IMAGE
FORMING APPARATUS

First Named Inventor/Applicant Name:

Yusuke Yamada

Customer Number:

5514

Filer:

Lawrence A. Stahl/Denni Godfrey

Filer Authorized By:

Lawrence A. Stahl

Attorney Docket Number:

00684.003330.18

Receipt Date: 14-SEP-2012
Filing Date:
Time Stamp: 14:37:11

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

yes

Payment Type Deposit Account
Payment was successfully received in RAM $1250
RAM confirmation Number 1194
Deposit Account 503939
Authorized User
File Listing:
Document . L. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)
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5775900
1 Spec_003330_18_USA400.pdf yes 72
9487a7e2689ac18317aaea73687d6951d4f|
ba0sf
Multipart Description/PDF files in .zip description
Document Description Start End
Specification 1 65
Claims 66 71
Abstract 72 72
Warnings:
Information:
. - ) 1859121
5 Drawings-only black and white line Drawings_003330_18_USB104. no 34
drawings pdf
b2ea43fdfd4551b41ed54889e38b0c88df8
754¢
Warnings:
Information:
Declarati 003330_18_USA40 276032
3 Oath or Declaration filed eclara |on_0 o no 2
.p a6851838e77dde2ddef3fe354da0ed2b1bd|
80d51
Warnings:
Information:
ClaimtoPriority_003330_18_US 197196
N . almtorriority_| 10
4 Miscellaneous Incoming Letter A400.pdf no 2
10e32e6759f55468calc9eadb90d6e7fad66)
93ce
Warnings:
Information:
. 221051
5 PreliminaryAMD_003330_18_U e 3
$B200.pdf y
7335943cf93f26e474a49ea44d9fe7b27458]
Multipart Description/PDF files in .zip description
Document Description Start End
Preliminary Amendment 1 1
Claims 2 2
Applicant Arguments/Remarks Made in an Amendment 3 3
Warnings:
Information:
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2139808
6 Application Data Sheet ADS_003330_18_USA400.pdf no 6

a09f958964fc65a452d23f047ca891467dae
1<70

Warnings:

Information:

This is notan USPTO supplied ADS fillable form

257728
. L UtilityTransmittal_003330_18_
7 Transmittal of New Application USA400.pdf no 2
6acc626cc630073562175a0af3febb9a5d67]
2612
Warnings:
Information:
33137
8 Fee Worksheet (SB06) fee-info.pdf no 2
3aba830622de3fe8c6a8257fcfedaed963al
69e9
Warnings:
Information:
Total Files Size (in bytes); 10759973

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
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SEALING MEMBER,
TONER ACCOMMODATING CONTAINER AND

IMAGE FORMING APPARATUS

FIELD OF THE INVENTION AND RELATED ART:

This application is a continuation-in-part
application of Application No. 10/076,430 filed
February 19, 2002.

The present invention relates to a toner

accommodating container, a sealing member therefor and

an image forming apparatus, suitably usable with an
image forming apparatus such as a copyingvmachine, a
printer, facsimile machine.

In a conventional electrophotographic image
forming apparatus such as an electrophotographic
copying machine or a printer, fine particles toner is
used as a developer. When the toner in the main
assembly of‘the electrophotographic image forming

apparatus is used up, the toner is supplied into the

main assembly of the image forming apparatus using a

toner acCommodéting container (toner supply
container). |

Here, the electrophotographic image forming
apparatus is an apparatus which forms images on a

recording material through an electrophotographic

image formation type process. ‘The electrophotographic

image forming apparatus includes a, an
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electrophotographic copying machine, an
electrophotpgraphic printer (laser beam printer,.LED
printer, for example), a facsimile machine, word
processor or the like.

Since the toner is very fine powder, it is
known to place, upon toner supplying operation, a
toner supply container inside the main assembly of the
image forming apparatus and to gradually supply the

toner through a small opening to avoid scattering of

" the toner.

Any one of the above-described toner supply
containers receives a driving force from the main
assembly of an image forming apparatus to drive the
feeding member in the toner supply container or the
main body itself to discharge the toner. As for such
a drive transmitting means, there are some methods.
For example, Japanese Laid-Open Utility Model
Application Hei 05-75768 discloses that gear portion
is provided on an outer surface of the toner bottle

(toner supply container), and the gear is engaged with

a driving gear, by which the toner bottle is rotated.

Japanese Laid-open Patent Application Hei 10-
63084 discloses that end surface of the toner bottle
is provided with a projection, which is engaged with a
recesses formed in a driving portiontof the main
assembly of the image forming apparatus, thus

transmitting the driving force.

629



10

15

20

25

Japanese Laid-open Patent Application Hei 10-
63076 discloses another type. A rotating force
transmitting portion of thé main assembly of image
forming apparatus has an inner diameter which is
provided with a plurality of engaging grooves, and the
toner container is provided with projections
engageable with the engaging grooves. The rotational
driving force is fransmitted through the engagement
therebetween.

As described, various drive transmission
methods are proposed for driving the toner supply
container.

However, the conventional structures involve
some problems.

In the case of Japanese Laid-Open Utility
Model Application Hei 05-75768, when the toner bottle
is inserted into the main assembly of the image
forming apparatus, it is necessary to make the gear
portion on the outer surface of the toner bottle
properly engage with the driving gear portion in the
main assembly of image forming apparatus. This
requires the user to be careful for the proper
engagement. In addition, since the tonef bottle is
rotated through the meshing engagement between gears,
the toner bottle receives forces tenéing to deviate
the bottle in a direction perpendicular to the axis.

Therefore, there is a possibility that toner bottle is
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reised or is laterally deviated with a result of
improper rotation. In other to avoid such a
deviation, it is required that entire outer
circumference of the toner bottle is enclesed. This
imposes difficulty in the toner bottle mounting and
mounting operation. Additionally, the supplying
system becomes complicated and inexpensive.

In the methods disclosed in Japanese Laid-
open Patent Application Hei 10-63084 and Japanese
Laid-open Patent Application Hei 10-68076{wyhen the
toner bottle is inserted such the£dg;e§eE£ien (or

recess) provided at the end surface of toner bottle is

properly engaged with the basis (or projection) of the

main assembly side driving portion (main assembly
driving portion), an indexing operation in the
rotational direction is required. This degrades the
developer supplying operativity, and even a slight
deviation may result in an inoperability. |

In order to avoid such an improper
engagement, it is required that toner bottle is
provided on its outer surface with a guiding rib so as
to determine the position of the foner bottle in the
rotational direction upon the insertion thereof, or
that rotating operation of the engaging recees of the
main assembly driving portion is cenérolled to stop at
a predetermined rotational position whenever it stops.

This also result in complication and cost increase.
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In most of the coupling drive transmission
using projection/recess engagement, when the phase
deviation occurs between the toner bottle and the main
assembly driving portion, it is required that main
assembly driving portion is retracted against a spring
force, and the engaging position is established when
the phase becomes aligned. With such a structure,
even if there is a phase difference when the toner
bottle is inserted, the main assembly driving portion
is retracted, and when the bottle is rotated with ther
state, the face differences is eliminated sooner or
later, and therefore, the engagement is established.
However, the structure of the main assembly driving
portion is complicated. In addition, the main
assembly driving portion has to be movable toward the
rear side, which requires an additional space and
therefore hinder downsizing of the main assembly of
the apparatus.

In the conventional example, it is not
disclosed as to how to disengage the projection from
the recess. Assuming that operator forces to pull the
toner supply container out, or the operator pushes the
small prbjection by the finger, the usability is not
good, or the driving portion of the image forming
apparatus or the toner supply contaieer may be

damaged.
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SUMMARY OF THE INVENTION:

Accordingly, it is a principal object of the
present invention to provide a sealing member in which
a sealing member is locked with an image forming
apparatus in order to open or unseal a toner discharge

opening of a toner accommodating container, and yet

- the sealing member can be released from the image

forming apparatus with a simple structure.

It is another object of the present invention
to provide a toner accommodating container in which a
locking portion of the toner accommodating container
is loéked with an image forming apparatus, and it the
locking of the locking portion with the image forming
apparatus can be released with a simple structure.

It is a further object of the present
invention to provide a toner accommodating container
in which a sealing member is locked with an image
forming apparatus fo open or unseal a toner discharge
opening of the toner accommodating container, and yet
the sealing member can be released from the image
forming apparatus with a simple structure.

It is a further object of the present
invention to provide an image forming apparatus in
which a locking portion of a toner accommodating

container is engaged with a portion to be locked of

~mounting means, and it the locking portion can be

released from the portion to be locked with a simple
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structure.

It is a further object of the present
invention to provide an image forming apparatus in
which a locking portion of a sealing member is engaged
with a portion to be locked of the mounting means to
open or unseal a toner discharge opening of a toner
accommodating container, and yet the locking portion

can be released from the portion to be locked with a

'simple structure.

These and other objects, features and
advantages df 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 an image
forming apparatus accdrding to an embodimént of the
present invention.

Figure 2 is a perspective view of the image
forming apparatus shown in Figure 1.

Figure 3 is a perspective view illustrating
mounting of a toner supply container into an image

forming apparatus.

Figure 4 is a front view of an image forming

apparatus of Figure 1.
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Figure 5 is a side view of the image forming
apparatus of Figure 1.

Figure 6 is a top plan view of the image
forming apparatus in which a toner container exchange
cover is shown as being in an open position.

Figure 7 is sectional views illustrating a
toner supply container mounting operation, wherein (A)
shows an initial stage of the mounting operation, (B)
shows the state in the process of mounting operation,
and (C) shows the state after the completion of the
mounting operation.

Figure 8 is a partly broken perspective view
of a toner supply container according to an embodiment
of the present invention.

Figure 9 is a partly enlarged section of view
of a drive transmitting portion according to an
embodiment of the present invention in which a driving

shaft is provided on the main body side of the toner

- supply container.

Figure 10 is a partly broken perspective view
of a toner supply container according to another
emﬁodiment of the present invention.

Figure 11 is a partly enlarged section of
view of a drive trénsmitting portion according to
another embodiment of the present in;ention in which a
driving shaft is provided on a sealing member side.

Figure 12 is a side view of a sealing member

635



10

15

20

25

according to an embodiment of the present invention,
wherein (A) is a front view, (B) is a side view as
seen in the direction X of (A), and (C) is a side view
as seen in the direction Y of (A).

Figure 13 is a sectional view of a sealing
member taken along a line X-X of (B) of Figure 12.

Figure 14 is a perspective view of a driving
force transmitting portion and a driving force
receiving portion according to an embodiment of the
present invention.

Figure 15 is a partially sectional view
illustrating engaging action of a drive transmitting
portion of a toner bottle,‘in which (A) shows a state
before insertion of toner bottle, (B) shows a state in
the prdcess of insertion, (C) shows a state after the
completion of-inserting operation.

Figure 16 is a perspective view of a driving
force receiving portion according to another
embodiment of the present invention.

Figure 17 is a sectional view of the sealing
member of Figure 16.

Figure 18 is an illustration of phase
alignment when the toner bottle is inserted iﬂto the
main assembly of apparatus wherein (A) shows a state
in which an engaging rib and an engaéing projection
are aligned with each other, (B) shows a state in

which they are not aligned after rotation to a certain
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extent, and (C) shows a state in which the engagihg
rib is abutted to the engaging projection to enable
drive transmission.

Figure 19 shows a sealing member according to
an embodiment of the present invention, wherein (A) is
a left side view, (B) is a front view, and (C) is a
right-hand side view.

Figure 20 is a perspective view of a driving
force transmitting portion and a driving force
receiving portion according to a further émbodiment of
the present invention, in which phase control
operation is not necessary.

Figure 21 illustrates the drive transmitting
portion of Figure 20 during a toner bottle inserting
operation, wherein (A) shows a state before insertion
of the toner botfle, (B) shows a state in the process
of the inserting operation, and (C) shows a state
after completion of the inserting operation.

Figure 22 illustrates disengagement action at
the drive transmitting portion of the toner bottle,
wherein (A) is before disengagement, (B) is in the
process of disengagement, (C) is after completion of
the disengagement action.

Figure 23 is a sectional view of a sealing
member according to a furthef embodi&ent of the
present convention, wherein (A) is a side view, (B) is

a front view, and (C) is a sectional view.
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Figure 24 is a sectional view illustrating
engagement of the sealing member of Figure 23 with a
driving portion.

Figure 25 is an illustration of disengagement
action at the drive transmitting portion of the toner
bottle, wherein (A) is before disengagement, (B) is in
the process of disengagement, and (C) is after the
completion of the disengagement action.

Figure 26 illustrates a sealing member
according to a further embodiment of the present
invention, wherein (A) is a side view, and (B) is a
sectional view taken along a line X-X.

Figure 27 shows a driving portion engageable
with the sealing member of Figure 26 according to a
further embodiment of the present invention, wherein
(A) is a fronf view, (B) is a side view, (C) is a
sectional view takeﬁ along a line C-C of (B), (C) is a
sectional view taken along a line D-D of (A).

_Figure 28 illustrates engaging action between
the seéling member of Figure 26 and the driving
portion of Figure 27, wherein (A) shows a state in
which the toner bottle is being inserted, (B) shows a
state in the process of insertion, and (C) shows a
state after the completion of insertion.

| Figure 29 illustrates disenéagement action
after the engagément shown in Figure 28, wherein (A)

is before the disengagement, (B) is in the process of
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the disengagement, and (C) is after completion of the
disengagement action.

Figure 30 is a sectional view of a sealing
member according to a further embodiment of the
present invention, wherein (A) is before
disengagement, and (B) is in the process of
disengagement.

Figure 31 is a perspective view of a toner
supply container according to a further embodiment of
the present invention.

Figure 32 shows a sealing member according to
a modified embodiment of Embodiment 2.

Figure 33 is a perspective view illustrating
a drive transmission for a photosensitive drum
according to a further embodiment of the present
invention. 7

Figure 34 schematically shows the sealing

member which is rotating.

Figure 35 illustrates another example in which the

phase alignment is not required.

Figure 36 is a-section of view in which the
sealing member shown in Figure 35 is engaged with the

driving portion.

DESCRIPTION OF THE PREFERRED EMBODIMENTS:

A sealing member, a toner accommodating
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container and an image-forming apparatus according to
the preferred embodiments of the present invention
will be described in conjunction with the accompanying
drawings.

(Embodiment 1)

Referring to Figure 1, the description will
first be made as to an electrophotographic image
forming apparatus which is an exemplary image forming
apparatus to which a toner supply container (toner
accommodating container) according to an embodiment of
the present invention.

(Electrophotographic image forming apparatus)

Figure 1 shows an electrophotographic copying
machine. An original 101 in a main assembly (main
assembly of apparatus) 100 is placed on an original
supporting platen glass 102. A light image
corresponding to the image information of the original
101 is image on an electrophotographic photosensitive
drum (image bearing member) 104 through a plurality of
mirrors M and a lens Ln of an optical portion 103.0n
the basis of selection by the user on an operating
portion 100a shown in Figure 2 or on the basis of
automatic selection in accordance with the paper size
of the original 101, an optimum sheet P is selected
from the cassettes 105, 106, 107, 10é. The recording -
material is not limited to the sﬁeet of paper, but may

be an OHP sheet, for example.
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A single sheet P supplied from one of
separating devices 105A, 106A, 107A, 108A, is fed to
registration rollers 110 by way of a feeding portion
109, and the sheet P is fed to the transfer portion by
the registrafion rollers 110 in synchronism with the
rotation of the photosensitive drum 104 and the
scanning timing of the optical portion 103. In the
transfer portion, a toner image formed on the
photosensitive drum 104 is transferred onto the sheet
P by the transfer discharger 111. The sheet P now
having the transferred toner image is separated from
the photosensitive drum 104 by a separation discharger
112,

The sheet P is fed into a fixing portion 114
by a feeding portion 113. In the fixing portion 114,
the toner image is fixed on the sheet P by heat and
pressure. Thereafter, the sheet P is passed through a
discharged sheet reversing portion 115 and discharged
to a sheet discharge tray 117 by sheet discharging
rollers 116 in the case of a one sided copy mode. In
the case of a duplex copy mode, the sheet P is refed
to the registration rollers 110 through sheet
refeeding paths 119, 120, under the control of a
flapper 118 provided in the discharged sheet reversing
portion 115. Then, the sheet is fed'similarly to the
case of the one-sided copy mode, and is finally

discharged to the sheet discharge tray 117.
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In the case of a superimposed copy mode, the
sheet P is temporarily and partly discharged by the
sheet discharging rollers 116 through the discharged
sheet reversing, portion 115. Thereéfter. at the
timing when the trailing edge of the sheet passes by
the flapper 118 while it is still nipped by the sheet
discharging rollers 116, the flapper 118 is -
controlled, and the sheet discharging roller 116 is
rotated in the reverse direction, so that it is refed
into the main assembly 100. Thereafter, the sheet is
fed to the registration rollers 119 through the sheet
refeeding portions 119, 120, and then the sheet is
processed similarly to the case of the one-sided copy
mode. It is finally discharged to the sheet discharge
tray 117.

In the main assembly 100 of apparatus, there
are provided a developing device 201 (developing
means), a cleaning device 202, the primary charger 203
and so on, around the photosensitive drum 104.

An electrostatic latent image is formed by-
exposing the photosensitive drum 104 uniformly to
double to the image light corresponding to the image
information of the original 101. The electrostatic
latent image is developed with toner by a developing
device 201. In order to supply the éoner (developer)
into the developing device 201, a toner supply

container 1 is detachably mountable by the user into
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the main assembly 100 of apparatus. The present
invention needs applicable to the case in which only
the toner is supplied into the image forming apparatus
from the toner supply container and to the case in
which the toner and carrier are supplied therefrom.
In this embodiment, the former is the case.

The developing device 201 comprises a toner
hopper 20la (aceommodating means) and a developing
device 201b. The toner hopper 20la is provided with a

stirring member 201lc for stirring the toner supply

designated from the toner supply container 1. The

toner stirred by the stirring member 201c is supplied

into the developing device 201b by a magnet roller

201d. The developing device 201b comprises a

developing roller 201f and a feeding member 20le. The
toner fed from the toner hopper 20la by the magnet
roller 201d is fed to the developing roller 201f by
the feeding member 20le, and it supplied to the
photosensitive drum 104 by the developing foller 201f.

The cleaning device 202 functions to remove
the toner remaining on the photosensitive drum 104.
The primary charger 203 functions to electrically
charge the photosensitive drum 104.

When the user opens a front cover 15 for
exchange of the toner supply containér (front cover)

which is a part of an outer casing shown in Figure 2,

é container receiving tray 50 which is a part of
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mounting means is drawnrout to a predetermined
position by an unshown driving system. The user
places the toner supply container 1 on the container
receiving tray 50. When the user takes the toner
supply container 1 out of the main assembly 100 of the
apparatus, the container receiving tray 15 is drawn
out, and the foner supply container 1 is taken out of
the tray 50.

The front cover 15 is provided‘exclusively
for mounting and demounting (exchange) of the toner
supply container 1, and therefore, it is opened and
closed only for the purpose. When the maintenance
operation for the main assembly 100 of the appératus
is to be carried out, the front cover 100c is opened.

The toner supply container 1 may be directly

mounted to the main assembly 100 of the apparatus, and

may be taken out.

(Toner supply operation)

Referring to Figure 7, (A), Figure 7, (C),
the toner supply operation from the toner supply
container (toner bottle) in this embodiment, will be
described. Figure 7, (A) - (C) illustrates the
process of toner supply in which the toner bottle 1 of
this embodiment is inserted into the main assembly 100
of the apparatus. '

| As shown in the Figure,‘the main assembly 100

of the its apparatus is provided with a toner supply
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device 400, and the toner supply device 400 is

-provided with a driving portion (driving force

transmitting portion) 20 for collecting_with and
rotating the toner bottle 1. The driving portion 20
is rotatably supported by bearings 23, and is rotated
by an unshown driving motor provided in the main
assembly 100 of the apparatus.

The main assembly 100 of apparatus is further
provided with a partition 25 constituting a toner
supply path 24 connecting with a hopper 20l1a, and to
the partition 25, inner and outer bearing 26a, 26b as
for rotatably bearing a part of the toner bottle 1 and

for sealing the toner supply path 24, are fixed.

Furthermore, a screw member 27 is disposed in the

toner supply path 24 to feed the toner to the hopper
201a.

Figure 7, (A) illustrates insertion of the
toner bottle 1 into the main assembly 160 of the
apparatus. One end of the toner bottle 1 is-provided
with a toner supply opening la, which will be called
simply "opening", formed by a cylindrical member in
this embodiment, the opening la sealed by a sealing
member 2 at the free end of the cylinder.

Figure 7, (B) shows a sfate in which the
toner bottle 1 has been further inse;ted, and an
engaging projection 3 (locking projection) provided‘at

a free end portion of the sealing member 2 is engaged
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with a locking hole (retaining) with the driving
portion 20 provided in the main assembly. The
engagement between the driving portion 20 and the
sealing member 2 is accomplished in the following
manner. The user inserts the toner bottle 1 into the
main assembly, and by this, the driving portion 20 is
brought into contact with an upper surface (locking
force receiving portion) of the engaging projection.
By further inserting the tonef bottle 1, the dfiving
portion 20 presses down the engaging projection to
displace it. Thereafter, when the pressing action by
the driving portion 20 is released, the portion
supporting the locking projection restores by its own

elastic force, so that engagement is accomplished.

Thus, in this embodiment, the engagement is a

soul-called "snap fit" type.
Since the locking surface 3b (locking
portion) provided in the engaging projection 3 is

locked with a locking hole (portion to be locked)

. against a thrust direction (axial direction) motion,

and therefore, as long as the locking is maintained,
the sealing member 2 is retained at the fixed position

by the driving portion 20, although small play is

. permissible.

As will be understood from Figure 7, (C),
after the sealing member 2 and the driving portion 20

are engaged, a slidable member 300 is retracted in a

646



10

15

20

25

-20-

direction indicated by an arrow b in interrelation
with a closing operation of the front cover 15 for
exchange of the bottle. By this, the toner bottle 1
is retracted, too, but the sealing member is locked
with the main assembly side of the image forming
apparatus, and therefore, the sealing member 2 is away
from the toner bottle 1, thus opening the opening la
to enable toner supply.

At the'time, the driving shaft 1lb fixed to
the main body 1A of the toner bottle 1, is not
completely disengaged from the sealing member 2 even
in the state of the opening la being ‘sealed by the
sealing member and évening the state of the opening
being opened, and the engaging portion (hole portion)
of the sealing member is kept engaged with the driving
shaft 1b (portion to be engaged). The driving shaft
1b has a non-circular cross-sectional configuration,
such as rectangular or triangular shape shape to
permit driving force transmission. Correspondingly,
the hole (engaging portion) has a complementary
configuration for slidable fitting.

| When an unshown motor is driven in this
state, the rotational driving force is transmitted to
a driving force receiving surface (driving force
receiving portion) of the engaging péojection of the
sealing member 2 from the main assembly driving

portion 20 (the driving portion provided in the main
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assembly), and the driving force is transmitted from
the sealing member 2 to the driving shaft 1b, which
rotates the toner bottle 1 to feed and discharge the
toner.

Thus, the sealing member 2 has a function of
sealing the opening la, a function of receiving the
rotational driving force from the main assembly side
of image forming apparatus, as a function of

transmitting the rotational driving force to the toner

bottle 1 side.

The toner bottle 1 is rotatably supported by
bottle receiving roller 23 provided on a container
receiving Table 50, and therefore, can be smoothly
rotated by a small driving torque. The bottle
receiving roller 23 is disposed at each of four
positions forming a saddle with respect to the main
body 1A of the bottom. The bottle receiving rollers
23 are rotatably supported on the toner supply device
400 of the main assembly 100 of the apparatus. By the
rotation of the toner bottle 1, the toner accommodated
in the toner bottle 1 is discharged through the
opening la gradually, and the screw member 27 provided
in the toner supply path 24 feeds the tonmer into the
hopper 201a proVided in the main assembly 100 of
apparatus, thus accomplishing the toﬁer Supply.
(Exchanging method for toner supply container)

The description will be made as to an
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exchanging method of the toner bottle.

" With the image forming operation, the toner.
in the tener bottle 1 is consumed. When substantially
all the toner therein is used up, the "no toner" is
detected by a detecting means (unshown) provided in
the main assembly 100 of the apparatus, and the event
is notified to the user by displaying means 100b
(Figure 2) such as liquid crystal display.

In this embodiment, the toner bottle 1 easy
exchange by the user, through the following steps.

First, the front cover 15 which is in the
close state is rotated about a hinge 18 to an open
position indicated by broken lines in Figure 6. 1In
interrelation with the action of opening the front
cover 15, the main body 1A of the bottle which takes
the position indicated in (C) of Figure 7 is moved in
a direction indicated by an arrow an in (A) of Figure
7 which is opposite from the direction of arrow b, by
opening and closing means for the toner supplying
portion which will be described hereinafter. By this,
the sealing member 2 which is at an open position
(away from the main body 1A of the bottle to open the
toner supply opening la) is press-fitted into the
toner supply opening la, so that toner supply opening

la is plugged (Figure 7, (B)). At this time, the

'éealing member still maintains engagement with the

main assembly of the image forming apparatus.
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Thereafter, a releasing ring applies a releasing force
to a releasing projection, by which the releasing
projection is depressed together wifh the engaging
projection, so that engagement is released. By
retracting the main body 1A of the bottle in a
longitudinal direction of the bottle, the releasing
operation between the sealing member and the main
assembly of the-image forming apparatus is completed.
Then, the user draws the vacant toner bettle
1 which has been released from the main assembly 100
of the apparatus out of the main assembly 100 of the

apparatus in the direction of arrow b (Figure 7 (C) )

~which is dpposite'from the direction of arrow a

(Figure 7 (A) arrow a).

The user then inserts a new toner bottle 1
into the main assembly 100 of the apparatus in the
direction of arrow a, and then close the front cover
15. In interrelation with the front cover 15 closing
action, the sealing member 2 locked with the main
assembly of the image forming apparatus is moved away
from the main body of the container by the toner
supplying portion opening'and closing means, so that
toner supply opening la is unsealed (Figure 7, (C) ).
The foregoing is the exchanging process of the toner
supply container. '

(Toner bottle)

Referring to Figure 8 and Figure 9, the toner
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bottle will be described.

The toner bottle 1 is generally cylindrical,
and one end thereof is provided substantially at a
center with an opening la by a projected portion. The

diameter of the opening la is smaller than the

diameter of the cylindrical portion 1A which is the

main body of the bottle. The opening la is plugged
with a sealing member 2 for sealing the opening la,
and as will-be understood from the description in
conjunction with Figure 7, (A) - (C), the opening la
is unsealed and resealed automatically by the sliding
motion of the sealing member 2 relative to the toner
bottle 1 in the longitudinal direction (arrow b) of
the toner bottle 1.

At the free end portion of the sealing member
2, there is formed a cylindrical portion having an
engaging projection 3 and a releasing force receiving
portion 4 for disengaging from the driving portion 20
provided in the main assembly of apparatus, and such a
portion of the cylindrical portion as supports the
engaging projection and the releasing projection is
elastically deformable (in order to enhance or assist
the elastic information, slits are formed at lateral
sides of the region so as to extend to the free end of
the cylindrical portion, as will be described
hereinafter).

The engaging projection 3 is engaged with the
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driving portion 20 and functions to transmit the
rotation to the toner bottle 1. The structures of the
engaging projection 3 and the releasing force will be
described in detail hereinafter.

The internal structure of the toner bottle 1
will be described.

As described in the foregoing, the toner
bottle 1 is generally cylindrical in shape and is
disposed generally horizontally in the main assembly
100 of apparatus. It is rotated by the main assembly
100 of apparatus. An inside of the toner bottle 1 has
a projection lc in the form of a rib which extends
helically. When the toner bottle 1 rotates, the toner
is fed in the axial direction along the helical
projection lc, and the toner is discharged through the
opening la formed at an end of the toner bottle 1.

The internal structureiof the toner bottle 1
according to the present invention is not limiting,
and the configuration or the structure may be any as
long as the toner can be discharged by rotation of the
toner bottle 1. The main body of the toner bottle is
not limited to that described iﬁ the foregoing. For
example, it may have a rotation screw or the 1like for
feeding the toner, and the rotation screw is driven by
a rotational driving force received Sy the sealing
member from the image forming apparatus, while the

main body is fixed (not rotatable) on the main
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assembly of the image forming apparatus.

The feature this embodiment is in the
structure of the drive transmitting portion for
conneétion with the main assembly 100 of the
apparatus, and therefore, the internal structure of
the toner bottle 1 may be any, and the bottle may have
a helical projection lc on the inner surface of the
bottle.

For example, the internal structure of the
bottle may be modified as shown in Figure 10. 1In this
modified example, there is provided in the main body
of the bottle is buffle member 40 generally in the
form of a plate. The surface of the buffle member 40
has, on a surface, a plurality of inclined projections
40a which are inclined with respect to the direction
of the axis of the toner bottle 1.0ne end of one of
the inclined projection 40a extends to a neighborhood
of the opening la. The toner is finally discharged
from the inclined prdjection 40a through the opening
la. By the rotation of the toner bottle 1, the toner
is scooped by the buffle member 40 and then falls
sliding on the surface of the buffle member 40.
Because of the inclination of the inclined projection
40a, the toner is advanced toward the front side of
the toner bottle 1. By repeating this operation, the
toner in the toner bottle is gradually fed to the

opening la while being stirréd, and is discharged
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therethrough.

- The driving type of this invention is not
limited to the rotationél driving type such as the-
type of this embodiment or modification. The toner
bottle may be vibrated, swung or may be moved in
another fashion to supply the toner. 1In other words,
the driving may be rotation, swing, vibration or
another as long as the toner is discharged from the
bottle by the toner bottle is moved by the main
assembly 100 of apparatus.

In the above-described modified example, the
buffle member 40 in the form of the plate is a
separate member from the toner bottle 1, and the
rotational driving force is transmitted to the buffle
member 40 through the sealing member 2 to indirectly
rotate the toner bottle 1.

In the manner, the present invention is
applicable when the toner bottle 1 is directly or
indirectly driven through a sealing member 2.

In Figures 8 and 9, the main body 1A of the
bottle is provided with the opening la at the one
longitudinal end surface thefeof, and a driving shaft
1b (portion to be ehgaged) is projected out of the
opening la, the driving shaft 1lb being integral with
the main body 1A of the bottle and béing provided in
the opening la. The driving shaft 1lb is disposed

substantially coaxially with the opening la, and is
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slidably engaged with an engaging hole 2a (engaging
portion) formed in the sealing member 2. The engaging
hole, as shown in Figure 9, is closed at an end remote
from the driving shaft, so that toner leakage through
the engaging hole is prevented.

The driving shaft 1b functions to transmit

the rotational driving force from the main assembly

100 of the apparatus to the main body 1A of the bottle
through the sealing member 2, the cross—seqtional
configuration of the driving shaft 1b is non-circular,
for example, rectangular configuration, H shape, D
shape or the like to transmit the rotational driving
force. The driving shaft 1lb is fixed on the main body
1A of the bottle by pfoper means.

The driving shaft 1b may not be fixed on the

main body 1A of the bottle but is integral with the

'sealing member 2 as shown in Figure 11. In this case,

the engaging hole 2a for transmitting the driving
force from the driving shaft 1b is provided in the

toner bottle 1 side, and that opening is formed so

. that they are its maintained engaged with each other

. after the toner bottle is unsealed. In the modified

example, the member defining the engaging hole 2a its

- supported by a member lc provided inside the opening

la, but the discharge of the toner is permitted.
In this embodiment, the driving shaft 1lb is

fixed on the main body 1A of the bottle.
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'(Sealing member)

Referring to Figures 12 and 13, the
description will be made as to the sealing member 2
(drive receiving member).

In Figures 12 and 13, the sealing member 2
comprises a sealing portion 2b for unsealably sealing
the opening la of the toner bottle 1, and a coupling
engagement portion 2c (cylindrical portion) in the
form of a cylinder engageable with the driving portion
20 of the main assembly of apparatus. An outer
diameter of a large diameter portion of the sealing
portion 2b is larger than the inner diameter of the
opening la by a proper degree. The sealing portion 2b
is press-fitted into the opening la, by which the
opening la (toner supply opening) is sealed by the
sealing member 2.

As described in the foregoing, the sealing
member 2 has an engaging hole 2a for transmitting the
driving force received from the main assembly 100 of
the apparatus to the driving shaft 1b by engagement
with the driving shaft 1lb. The engaging hole 2a
extended continuously in the sealing portion 2b and
the engaging portion 2c. The engaging hole 2a has a
cross-sectional configuration which is complementary

with the driving shaft 1b and which is slightly lérger

- than the cross-section of the driving shaft 1b.

Because of this, the driving shaft 1b is loosely
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fitted in the engaging hole 2a. The engaging hole 2a
and the driving shaft 1lb have complementary polygonal
configurations. In this embodiment, it is square.

Because of the loose fitting of the driving
shaft 1b in the engaging hole 2a having such cross-
sections, the main body 1A of the bottle and the
sealing member 2 are slidable relative to eéch other
in the axial direction while being prévented from
relative rotational motion therebetween. With this
structure, when the toner bottle 1 is mounted (locked)
on the toner supply device 400, thé sealing member 2
is movable relative to the main body 1A of the bottle,
that is, the unsealing of the opening la (toner supply
6pening) is enabled.

The engagement length between the engaging
hole 2a and the driving shaft 1b is determined such
that they are not this engaged from each other upon
the relative movement between the sealing member 2 and
the main body 1A of the bottle for the unsealing. By
doing so, the driving shaft lb can receive the driving
force through the seaiing member 2 even if the sealing
ﬁember 2 is moved away relatively from the main body
1.

The description will be made as to the
engaging projection 3 (locking projeétion) which is
one of the features of the present invention.

The coupling engagement portion 2c of the
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sealing member 2 has an engaging projection 3 for
receiving the driving force from the main assembly 100
of apparatus. The engaging projection 3 is projected
radially outwardly from the peripheral surface of the
cylindrical portion of the coupling engagement portion
2c. The engaging projection comprises a drive
receiving surfaée 3a (driving force receiving portion)
for receiving the rotational driving force from the
main assembly of the apparatus: and a locking surface
3b (locking portion) for snap fit type loéking of the
sealing member 2 into a locking hole (portion to be
locked) provided in the main assembly of apparatué
when the sealing member 2 and the toner bottle 1 are
moved away from each other (from the closed state to
the open state). Thus, by the drive receiving surface
3a, the engaging hole 2a and the locking surface 3b,
the engaging projection 3 performs three different
functions, namely, a coupling function for receiving
the rotational driving force from the main assembly of
apparatus, a transmitting function of transmitting the
rotation to the toner bottle 1, and a locking function
(rétention function) for permitting relative sliding
motion between the sealing member 2 and the main body
of the toner bottle 1 so as to automatically open and
close the opening. '

When the driving force is transmitted with

the locking surface 3b locked with the main assembly
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driving portion 20, the surface 3b is effective to

. maintain a constant distances between the sealing

member 2 and the toner bottle 1. This assures the
formation of the path of the toner between the toner
bottle 1 and the sealing member 2, so that toner
discharging amount is maintained constant. Thus, a
toner bottle having an excellent conétant amount
discharging property can be accomplished. In
addition, the sealing member 2 is assuredly locked-
with the main assembly driving portion 20 of the
apparatus,land therefore, the sealing member 2 is not
likely to disengage from the driving shaft during the
toner discharging operation, thus further assuring the
toner discharging.

. According to such a structure, the automatic
opening and closing operation of the sealing member 2
and the driving force transmitting operation can be
accomplished by a single sealing member, so that
inexpensive and compapt toner supply container can be
provided.

The engaging projection 3 is preferably in
general with the sealing member 2 from this standpoint
of reduction of the number of constituent parts, but a
separate member for the engaging projection-B may be

mounted to the sealing member 2. Such an example will

~ be described in conjunction with a fourth embodiment.

The engaging projection 3 has a driving force
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receiving function as well as the locking function,
and therefore, it has a certain degree of rigidity.
In view of this, slits 2e or the like are formed at
lateral ends of the engaging projection 3, so that
only the part of the coupling engagement portion 2c¢
where the engaging projection 3 is provided, can
relatively freely deformable elastically toward the
inside. This is because the engaging projection 3 is
displaced by the main assembly 100 of épparatus to
effect the engagement and disengagement relative to.
the main assembly of apparatus, as will be described
hereinafter.

In this embodiment, the engaging projection 3

is integral with the sealing member 2 in this

embodiment.

The free end portion of the engaging
projection 3 is provided with a taper (locking force
receiving portion) so as to permit smooth insertion
when the sealing member Zuis inserted into the driving
portion 20 of the main assembly 100 of apparatus. The
tapered surface 3c receives a locking force from an
inner surface of the driving portion 20 so that
engaging projection 3 (locking portion) is displaced
inwardly to lock into the locking hole when the
tapered surface 3c approaches relati;ely to the
locking hole 20h of the driving portion 20. When the

locking surface further approaches to the locking hole
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to such an extent that contact of the tapered poftion
3c to the inner surface of the driving portion 20,
that is, the locking force is released, the portion
supporting the engaging projection (locking portion)
restores from the displaced position, thus completing
the locking between the sealing member (locking
portion) and the main aésembly (portion to be locked)
of the image fbrming apparatus.

After the completion of the locking action,
the relative motion betwéen the sealing member and the
main body of the bottle is automatically imparted in
the direction away from each other, by which the
opening is unsealed to enable the toner discharge. 1In
this embodiment, the sealing member is engaged with
the main assembly of apparatus such that movement in
the sliding direction is prevented, and in this state,
the main body of the bottle is retracted or advanced
to automatically open or close the opening.

In addition, the coupling engaging portion
2c functions-to minimize the formation of the engaging
projection 3 when the rotational driving force is
imbarted to the engaging projection 3.

As shown in Figure 34, (A), when the in driving force
F is imparted to the engaging projection 3, the
engaging projection elastically defo;ms as shown in
(A) and (B). However, it abuts the coupling engaging

portion 2c, so that a further the formation is
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prevented. Therefore, even when a large rotational
driving force is imparted, the engaging projection 3
does not deform beyond the width of the slot because
of the provision of the coupling engaging portion 2c.
Therefore, the structure is enough for use with a
large capacity toner bottle. The amount of the
formation of the engaging projection 3 is dependent on
the width of the groove 2e, and therefore, the width
of the groove 2e is preferably as small as possible.

Referring to Figures 12 and 13, the
description will be made as to the structure of a
releasing force receiving portion which is anotﬁer one
of the features of the present invention.

The engaging projection 3 described above is
provided at each of two positions which are
diametrically opposed to each other, and the two
engaging projections 3 are connected by a connecting
portion which functions as a releasing force receiving
portion 4. When the releasing force receiving portion
(releasing portion) 4 receives a force from the main
assembly old apparatﬁs in the direction indicated by
an arrow b, the engaging projections 3 are elastically
deformed as indicated by chain lines in Figure 13. 1If
the force application is stopped, the original
position is restored. The releasing'portion 4 has a
relatively small thickneés to permit the elastic

deformation, and the material is selected in
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consideration of such an elastic deformation.

It is preferable that sealing member 2 is
manufactured through an injection molding from a
plastic resin material or the like, but another
material, or another manufacturing method is usable.
They may be provided by connecting separate members.
The sealing member 2 desirably has a proper elasticity
since it is press-fitted into the opening la to seal
it. The best material is low density polyethylene
material, and preferable materials are polypropylene,
normal chain polyamide, Nylon (tradename), high
density polyethylene, polyester, ABS, HIPS (shock-
resistant polystyrene) or the like.

By employing an elastically deformable
eléstic member for the parts supporting the engaging
projection 3 and for the releasing portion 4, the
locking and releasing between the driving portion 20
and the engaging projection 3 can be accomplishéd with
a simple structure, utilizing the elastic deformation
and restoration. The above-described materials have
proper elasticities, and therefore, the engagement and
disengagement of the driving portion 20 and fhe
engaging projection 3 are easily effected with
sufficient durability.

The releasing portion 4 is in the form of a
bridge connecting the engaging projections 3, so that

such a plurality of engaging projections 3 can be
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uniformly displaced by pushing one releasing portion.

It is not inevitable to integrally connect
the engaging projections, but releasing portions may
be provided for the respective engaging projections,
as shown in Figures 16 and 17.

(Driving force receiving portion)

Referring to Figure 14, the description will
be made as to the structure of the coupling engagement
portion 2c¢ provided in the sealing member 2, which is
another one of the.features of the present invention.

In this embodiment, the sealing member 2 is
provided with the coupling engagement portion 2c in
the form of a cylinder. As described in the
fofegoing, it also functions as a drive receiving
member to receive the driving force from the driving
force transmitting portion 20 provided in the toner
supply device 400.

In the cylindrical coupling engagement
portion 2c¢ of the sealing member_z, the two parts

provided with the respective engaging projections 3

- are elastically deformable, such that parts are easily

and elastically deformed by the tapered portion 3c of
the engaging projection 3 being pressed by the driving
portion 20. The releasing portion 4 is provided so as
to connect the engaging projections é, and the
engaging projection 3 and the releasing portion 4 are

integral with each other.
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On the other hand, the locking hole 20h of
the driving portion 20 provided in the main assembly
100 side of the apparatus is constructed so as to be
locked with the engaging projection 3 (locking
surface) of the sealing member 2. When the sealing
member 2 is inserted into the driving portion 20, the
smooth insertion is accomplished by providing the
driving portion 20 with a tapered surface 20b defining
gradually decreasing inner diameter at the free end of
the driving portion 20. The sealing member 2 is
smpothly inserted into the driving portion 20 because
of the provision of the tapered surface 20b.

The driving portion 20 is provided with an
engagihg rib 20a for rotating the toner bottle 1, and
the engaging rib 20a abuts the drive receiving surface
3a to transmit the rotational driving force to the
sealing member after the engaging projection is
engaged with the locking hole 20h.

Referring to Figure 15, the engagement
between the driving portion 20 and the sealing member
2 in this embodiment will be described.

In Figure 15, (A) shows a state when the user
is setting a new toner bottle 1 in the direction
indicated by an arrow an in order to install it into
the maiﬁ assembly 100 of the apparatés, in which the
toner bottle 1 is not yet been engaged with the

driving portion 20 in the main assembly of apparatus.
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When the toner bottle 1 is further inserted,
the tapered portion 3c of the engaging projection 3 of
the sealing member 2 is brought into contact with the’
tapered surface 20b of the driving portion 20, as
shown in (B) in Figure 15, and the engaging projection
3 is being guided by the tapered surface 20b while
being elastically deformed toﬁard inside.

With the further insertion of the toner
bottle 1, the engaging projection 3 passes by the
straight portion 20g containing from the tapered
surface 20b, the engaging projection 3 restores
because of the provision of the space portion 20h

(locking hole) not having the engaging rib 20a, by

- which the engaging projection 3 is locked with the

driving portion 20, as shown in (C) in Figure 15. 1In
the state, the engaging projection 3 is firmly lockéd
relative to the driving portion 20, and the position
of the sealing member 2 in the thrust direction (axial‘
direction) is substantially fixed relative to the main
assembly of apparatus.

Therefore, even if the toner bottle 1 is
retracted in the direction indicated by an arrow arrow
b, as shown in (C) in Figure 7} the sealing member 2
does not move in the same direction, buf is firmly
fixed to the driving portion 20.0n the other hand,
since the toner bottle 1 is instructed, the sealing

member 2 is separated away from the toner bottle 1
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with certainty, so that opening la is unséaled or
opened. The sliding retracting operation of the toner
bottle 1 may be interrelated with the opening and
closing operation of the front cover 15 provided in
the main assembly 100 of the apparatus.

As. for the sliding operation, the toner
bottle 1 may be slid with the sealing member 2 fixed,
or the sealing member 2 may be slid with the toner
bottle 1 fixed, or both of them may be slid away from
each other.

When the toner is used up from the toner
bottle, the empty toner bottle is taken out to
exchange it with a new toner bottle. The dismounting
operation is carried out by the above-described steps
in a reverse order.

In detail, whenrthe opefator opens the front
cover, the following occuré. First, the main body of
the toner bottle advances toward the sealing member
while the sealing member is locked in the main
assembly of the apparatus, by which the sealing member
of the opening is automatically sealed. By a pushing
member 21 which will be described hereinafter, a
releasing projection is actuated to release the
engaging projection from the locking hole. Then, the
main body of the toner bottle is retracted together
with the sealing member re-press-fitted into the

opening, so that sealing member is disengaged from the
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main assembly of the apparatus. By this, the toner
bottle is prepared for being removed from the main
assembly of the apparatus.

(Structure eliminating necessity of phase alignment)

The description will be made as to the
structure eliminating the necessity of phase alignment
when the toner bottle 1 is brought into engagement
with the main assembly driving portion 20.

In a conventional drive transmitting means
using a combination of projection and recesses type
coupling drive, it is necessary to engage a recéss and
a projection with phése alignment. This is not
necessary according to this embodiment. Referring to
Figure 18, this will be described.

Figure 18 shows a positional relation in the
rotational direction between the engaging projection 3
and the engaging rib 20a when the sealing member 2 is
inserted into the driving portion 20. The engaging
rib 20a is provided at one position, and the engaging
projection 3 is provided at two positions (3A, 3B).

Assuming that engaging rib 20a and the
engaging projection 3 are not aligned with each other
when the user inserts the toner bottle 1, when the
toner bottle 1 is inserted into the predetermined
position, the sealing member 2 is locked with the
driving portion 20, and when the toner bottle 1 is

retracted, the sealing member 2 is away from the toner
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bottle 1 to establish the toner dischargeable state.

However, depending on the position in the
rotational direction of the toner bottle 1 upon the
insertion of the toner bottle, the engaging projection
3A is aligned with the engaging rib 20a as shown in
(A) of Figure 18. 1In this case, even if the toner
bottle 1 is inserted into the predetermined position,
the engaging projection 3A interfere with the engaging
rib 20a so that it is not released outwardly. Then,
the locking is incomplete. If the toner bottle 1 is
retracted with the state, the toner bottle 1 is
retracted together with the sealing member 2 since the
locking with the main assembly driving portion 20 is
incomplete. The opening la cannot be unsealed or
opened.

In order to avoid this, the number of
engaging projections 3 is larger than that of the
engaging ribs 20a by at least one, by which not all of
the engaging rib (s) and engaging projection (s) are
aligned.

In the case of (A) of Figure 18, one of the'
engaging projections 3A interferes with the engaging
rib 20a, and therefore, is not locked with the main
assembly driving portion 20. However, the other one
of the engaging projections 3B does not interfere with
the engaging rib 20a, and therefore, it is correctly

locked with the driving portion 20. Thus, even if one

669



10

15

20

25

-43-

of the engaging projections 3A is not locked
correctly, the other engaging projection 3B is
correctly locked, and therefore, the toner bottle 1 is
separated away from the sealing member 2 without
problem, so that opening la is unsealed. After the
opening la is unsealed, the incompletely engaged
engaging rib 20a is brought out of the interference
sooner or later by the rotation of the main assembly
driving portion 20 in the direction indicated by an
arrow ¢, and therefore, correct locking of the
engaging projection 3A is established. With further
rotation, as shown in (C) of Figure 18, the engaging
rib Zda is engaged with the engaging projection 3B, so
that rotation is transmitted to rotate the toner
bottle 1.

By providing the number of engaging
projections 3 which is at least one larger than the

number of engaging ribs 20a, at least one of the

- engaging projections is engaged with the locking hole

without an interference with the engaging rib
irrespective of the position of the toner bottle 1 in
the rotational direction. 1In ‘this manner, the toner
bottle 1 can be assuredly set in the apparatus.

The number of the engaging projecfions 3 may
be four rather than two as in this e&bodiment. In

that case, the number of the engaging ribs is not more

than three.
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In this case, even if the number of the
engaging ribs and the number of the engaging
projections are the same, as shown in Figures 35 and
36, the distance (phase) between the engaging rib may
be made different from the distance (phase) between
the engaging projections, by which at least one
engaging projections is not thé line with the engaging
rib upon the insertion of the bottle, so that correct
looking can be accomplished there.

When a plurality of engaging ribs are
provided at different circumferential position,vit is
preferable that engaging ribs are disposed at regular
intervals in consideration of the drive transmission
property.

Figure 20 shows another example which also
eliminates the necessity for the phase aligohment. In
this modified example, a shallow locking groove 20e is
extended in the entire inner circumference of the
engaging portién 20d of the main assembly driving
portion 20, and an engaging hole 20d for engagement
with the engaging projection 3 is formed in the
locking groove 20e. The locking groove 20e is not as
deep as to completely engaged with the engaging
projection 3, but is so shallow as to permit half
engagement to permit automatic unsealing action.

Referring to Figure 21, the operation upon

the engagement in this modified example will be
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described.

In Figure 21, (A), there is shown a state in
which the toner bottle 1 has not yet been inserted
into the main assembly driving portion 20, and the
engaging hole 20d of the main assembly driving portion
20 and the engaging projection 3 sealing member 2 are
not aligned in the positions in the rotational
direction, as indicated in X-X cross-section. With
the insertion of the toner bottle 1, the state.shown
in (B) of Figure 21 is reached, in which the engaging
projection 3 is half-engaged with the locking groove
20e. With the state, when the toner bottle 1 is
retracted, only the toner bottle 1 is retracted in the
direction indicated by the arrow b since the sealing
member 2 is locked with the locking groove Z0e, so
that sealing member 2 and the toner bottle 1 are
spaced apart with certainty to unseal the opening la.
When the main assembly driving portion 20 rotates in
the direction indicated by an arrow ¢, the engaging
hole 20d and the engaging projection 3 are aligned as
shown in (C) of Figure 21, and the engaging projection
3 is nbw completely engaged with the engaging hole 204
to permit transmission of the rotational driving
force.

In this manner, according to this embodiment,
the toner bottle 1 can be properly set in the main

assembly 100 of the apparatus simply by inserting the
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toner bottle 1 into the main assembly 100, without the
necessity of adjusting the position of the bottle 1 in
the rotational direction. Therefore, the exchange
operation is simple and easy.

Additinnally, since the opening and closing
operation for the opening of the toner supply
container is automatically executed in the main
assembly of an inage forming apparatus, nnd therefore,
the user is not required to open or close the opening.
This eliminates the possibility of contaminating the
hands of the user.

(Releasing method)
Referring to Fignre 22, the description will

be made as to releasing between the engaging

projection 3 and the main assembly driving portion 20.

When the toner supply is completed, and the
toner bottle 1 becomes empty, the current toner bottle
1 is removed, and a new toner bottle is set.

At this time, it is necessary to release the
sealing member 2 from the driving portion 20.

As shown in Figure 22, the inside of the main
assembly of the apparatus, more particularly, the
inside of the driving portion 20 is provided with a
pushing member 21. The pushing member 21 is movable
in the same direction as the direction of the axis of
the driving shaft lb of the toner bottle 1.

In Figure 22, (A) shows a state in which the
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toner supply is completed, and the opening la of the
toner bottle 1 is in an open state.

When fhe locking between the driving portion
20 and the sealing member 2 is released, the pushing
member 21 is announced in a direction indicated by an
arrow a to the releasing portion 4 at the free end of
the sealing member 2, by which the releasing portion 4
is elastically deformed in the same direction, and
correspondingly, the engaging projection 3 integral
with the releasing portion 4 the forms toward inside.
By this, the engaging projection 3 is disengaged from
the main assembly driving portion 20.

The pushing member 21 further advances in the
direction of arrow a, by which the sealing member 2 is
press—fitteé into the opening la, thus resealing the
opening la of the toner bottle 1. The pushing member
21 is even further advanced in the direction of arrow
a, by which the toner bottle 1 per se is retracted to
slide the toner bottle 1 to a position to facilitate
the user who is going to remove it.

As for the driving structure for the pushing
member 21, it may be interrelated with the Qpening and
closing operation of the front cover 15 of the. main
assembly 100 of apparatus.such that when the front
cover 15 is opened, the pushing member 21 moves in the
direction of arrow a to effect disengagement between

the sealing member 2 of the toner bottle 1 and the
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driving portion 20, and when the front cover 15 is
closed, it is advanced in the direction of arrow b.
Alternatively, a driving motor or the like is used to
effect the disengaging operation independently. In
another alternative, it is not interrelated with the
front cover 15 of the main assembly 100 of the
apparatus, but a manual lever is provided, which is
manipulated by the user and is interrelated with the
pushing me&ber.

As described in the foregoing, according to
the embediments, the toner supply container can be
locked in the main assembly of the electrophotographic
image forming apparatus by a shap fit type engagement
with_certainty by inserting the toner supply
container. When it is to be takenlout, the snap fit
type locking is easily released by eushing the
releasing portion. Thus, the supplying operation from
the toner supply container is accomplished with a very
simple operation. Accordingly, a toner supply
container of high operativity can be provided.

In addition, the disengagement of the drive
transmission for the toner supply container is
simultaneously effected, and also the opening and
closing operation for the opening can be
simultaneously effected. '

These advantageous effects can be provided by

very simple action at low cost with compact structure
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and reliable drive transmission.

In the toner dischargeable state, it is not
hecessary to provide means for rotatably supporting
the driving shaft 1b at the main body side of the
toner bottle. This simplify the structure and avoids
the problem of toner leakage, torque increase,
production of coarse particles and so on.

(Embodiment 2)

Referring to Figures 23-25, 32, a second
embodiment of the present invention will be described.
The same reference numerals as with the first
embodiment are assigned to the elements having the
corresponding functions, and the detailed description
of the common structure is omitted for simplicity.

As shown in Figure 23, in this emhodiment,
the releaSingvprojection 4 (releasing portion) is
provided on an oufer surface not inside the
cylindrical coupling engagement portion 2c of the
sealing member 2 as in the first embodiment. In this
embodiment, engaging projection 3 and the releasing
portion 4 afe provided at each of four
circumferentially equidistant positions so as to
constitute pairs. The structures of the driving
portion 20 for loéking engagement with the engaging

projection of the sealing member is the same as with

.the Embodiment 1.

Correspondingly, the pushing member 21 is in
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the form of a cylinder covering the outside periphery
of the driving portion 20 as shown in Figure 24 and is
slidable for engagement with the releasing portion 4,
rather than a slidable rod as in the first embodiment.
The inner surface of the free end portion of the
pushing member 21 (cylindrical member) is tapered such
that inner diameter increases, that is, the thickness
of the cylinder reduces, toward the free end, by which
the tapered portion 2la is engaged with the'apex of
the releasing portion 4 upon the engagement. Slits 2e
are formed at the lateral sides of the supporting
portion 2f for the engaging projection 3 and the
releasing portion 4 to facilitate inward elastic
deformation of the engaging projection 3 and the
releasing portion 4 and restoration.

According to this eﬁbodiment, the entire
sealing member can be integrally molded, and
therefore, the production property of the sealing
members is drastically improved, and the manufacturing
cost can be reduced.

In Figure 25, (A) shows a state in wﬁich the
toner supply is completed, and the opening la of the
toner bottle 1 is still open.

When the engagement between the main assembly
driving portion 20 and the Sealing mémber 2 are to be
released, the pushing member 21 is advanced to the

releasing portion 4, as shown in (B) in Figure 25, so

677



10

15

20

25

~-51-

that releasing bortion 4 is pressed inwardly by the
inner surface of the pushing member 21. This
displaces the releasing portion 4 inwardly (arrow 4)
by the elastic deformation of the supporting portion
2f, and simultaneously, the engaging projection 3 is
displaced inwardly together with the releasing portion
4. By this, the engaging projection 3 is disengaged
from the main assembly driving portion 20. The
releasing steps are carried out in interrelation with
the opening operation of the exéhange cover by the
operator.

Thereafter, the pushihg member 21 is advanced
in the direction of arrow a, so that sealing member 2
is returned to the sealing position of the toner
bottle 1, as shown in (C) of Figure 25. Subsequently,
the pushing member 21 is further advanced to slide the
toner bottle 1 per se to a position facilitating the
user who is going to take the toner bottle 1 out.

As described in the foregoing, according to
this embodiment, by the provision of the releasing
portion 4 on the outer surface of the cylindrical
portion 2c¢, the same advantageous effects as with the
first embodiment described in the following can be
provided. According to this embodiment, when the
sealing member 2 is produced by injeétion molding of a
resin material, the mold can be easily removed, and

thus improving the production property.
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A width of the engaging projection is larger
than the width of the releasing projection, so that
when the main body of the bottle is retracted for
automatic unsealing of the opening, the engagement
between the engaging projection (locking surface) and
the driving portion 20 is maintained. The releasing
projection does not have such a function, and
therefore, the width is reduced to minimize the resin
material cost in the manufacturing.

It is a possible alternative that thin
portion 2y is provided as shown in Figure 32 to make
the base portions of the supporting portion 2f
(supporting the engaging projection and the releasing
projection) easy to deform. With this structure, the
disengagement action is made sure while maintaining a
sufficient rigidity of the sealing member including
the engaging projection which receives the rotafional
driving force.

(Embodiment 3)

Referring to Figures 26 through 29, a third

embodiment of the present invention will be described.

In the second'embodiment, as shown in Figure
24, the engaging projection 3 and the releasing
portion (releasing projection) 4 for the sealing
member 2 are provided at the outer sérface of the

engaging portion 2b. In this embodiment, as shown in

Figure 26, the ehgaging projection 3 and the releasing
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.projection 4 are provided at each of four

circumferentially equidistant positions on an inner
surface of the engaging portion 2b.

Corresponding to such a structure of the
Sealing member 2, the main assembly driving portion 20
has a configuration shown in Figure 27. The main
assembly driving portion 20 comprises a cylindrical
portions including a free end portion 20b, a small
diameter portion 20c, a large diameter portion 204 and
a rear end 20e which have different outer diameters.
It also éomprises a through-hole 20f through which the
pushing member 21 is penetrated. The inner diameter
of the through-hole 20f is constant. The small
diameter portion 20c has a minimum outer diameter and
is provided with an engaging rib 20a extending in the
longitudinal direction of the_driving portion 20 at
each of the diametrically opposite positions.

Referring to Figure 28, the description will
be made as to engagement bétween the driving portion
20 and the sealing member 2 in this embodiment.

In Figure 28, (A) shows a state in which the
toner bottle 1 is inserted in a direction indicated by
an arrow b for a user to install a new toner bottle 1
into the main assembly of apparatus, in which the
toner bottle 1 is not yet been lockeé with the driving
portion 20 provided in the main assembly of apparatus.

As shown in (B) of Figure 28, when the tomner
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bottle 1 is further inserted, the engaging projection
3 provided in the sealing member 2 is brought into
contact with the main assembly driving portion 20 and
is guided by the tapered surface 3c formed at the free
end portion of the engaging projection 3, and is
gradually and elastically deformed.

With further insertion, the engaging
projection 3 having passed by the straight portion
20g, as shown in (C) of Figure 28, the forced
deformation is released by the space portion 20h not
having the engaging rib ZOa, and the engaging
projection 3 is firmly locked with the main aséembly
driving portion 20.

In the state shown in (C) of Figure 28, the

engaging projection 3 is firmly engaged with the main

assembly driving portion 20 such that position of the

sealing member 2 in the thrust direction (axial
difection) is fixed relative to main body of the toner
bottle 1. Therefore, when the toner bottle 1 is

retracted thereafter, the sealing member 2 is not

‘retracted together with the toner bottle 1 but is

firmly fixed to the main assembly driving portion
20.0n the other hand, only the toner bottle 1 is
destruqtive, the Sealing member 2 becomes away from
the toner bottle 1 the unseal or opeﬁ the opening la.

The retracting operation of the toner bottle 1 may be

such that toner bottle 1 is slid in interrelation with
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the opening and closing operation of the front cover
15 (Figure. 2).

Referring to Figure 29, the releasing or
disengaging action in this embodiment will be
described.

When the sealing member 2 is to be disengaged
from the main assembly driving portion 20, the pushing
member 21 disposed at the central portion of the main
assembly driving portion 20 is slid in the direction
of afrow a, and only by which it is disengaged from
the main assembly driving portion 20.

By advancing the pushing member 21 in the
direction of arrow a relative to the releasing portion
4 provided in the inside of the sealing member 2, the
part supporting the releasing portion 21, as shown in
(B) of Figure‘29, deforms outwardly so that releasing
portion displaces outwardly, and therefore, the
engaging projection 3 displaces outwardly. By this,
the engaging projection 3 is disengaged from the main
assembly driving portion 20.

| V’With further advancement of the pushing
member 21 in the direction of arrow a, the sealing
member 2 is press-fitted into the opening la as shown
in (C) of Figure 29. 1In this position, the sealing

member 2 unnseals the opening la of the toner bottle

- 1. By further advancement of the pushing member 21 in

the direction of arrow a, the toner bottle 1 per se is
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slid backward to a position where the user can easily

take the toner bottle 1 out.

As for the driving structure for the pushing
member 21, it may be interrelated with the opening and
closing operation of the front cover 15 of the main
assembly 100 of appératus such that when the front
cover 15 is opened, the pushing member 21 moves in the
direction of arrow a to effect disengagement between
the sealing member 2 of the toner bottle-l and the
driving portion 20, and when the front cover 15 is
closed, it is advanced in the direction of arrow b.
Alternatively, a driving motor or the like is used to
effect the disengaging operation independently. In
another alternative, it is not interrelated with the
front cover 15 of the main assembly 100 of the
apparatus, but a manual lever is provided, which is
manipulated by the user and is interrelated with the
pushing member. |

In this embodiment, not releasing portion is
not exposed to outside, and therefore, in case that
toner supply container is unintentionally let fall,
the releasing portion is not damaged, and therefore,
the shock resistant property is high during the
transportation. |

In addition, by a very simpie sliding of the
pushing member in the forward and backward directions,

the drive transmission of the toner bottle can be
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easily disengaged, and simultaneously, the opening and-
closing of the opening of the toner bottle can be
accomplished.

These advantageous effects can be provided by
very simple action at low cost with compact structure
and reliable drive transmission.

(Embodiment 4)

Referring to Figure 30, a fourth embodiment
of the present invention will be described.

-In this embodiment, as shown in Figure 30, a
sealing member 2, an engaging projection 3 and a
releasing portion 4 mounted to the opening la of the
toner bottle 1 are manufactured separately with
respective to each other, and then they are assembled.

As shown in this Figure, two movable arms 3e
are mounted by hinge portions 3h on the end surface of
the sealing member 2 such that they are opposed to
eéch other. Each of the movable arm 3e is provided at
its free end portion with an engaging projection 3 for
effect with the engagement which is similar to that in
the first embodiment.

The engaging projections 3 are connected with

~each other by a link 3g through hinge portions 31.

The link 3g includes two members connected by a hinge
which function as a releasing portion 4.
From an inside of the movable arm 3e fixed

projections 3f are projected opposed to each other at
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a central portion. A spring 3j compressed between the
fixed projections 3f. By the urging force provided by
the spring 3j, the movable arm 3e urged outwardly, so
that engaging projection 3 is engageable with the main
assembly driving portion 20 as shown in (A) of Figure
30. The main assembly driving portion 20 suitable in
this embodiment is for example that shown in Figure
14,

With such a structure, when the toner bottle
1 is to be engaged with the main assembly driving
portion 20 by the engaging projection 3, it is enough
to insert the toner bottle 1 into the main assembly of
apparatus, similarly to Embodiment 1. More
particularly, when the toner bottle 1 is inserted, the
engaging projections 3 are brought into contact with
the main assembly driving portion 20, by which the
movable arms 3e are tilted inwardly against the spring
force of the spring 3j together with the engaging
projections 3. With further insertion, the engaging
projection 3 are engaged with the main assembly
driving portion 20 at a predetermined position by the
spring force of the spring 3j, and simultaneously, the
movable arms 3e restore the original position shown in
(A) of Figure 30.

On the other hand, when the& are to be
disengaged from each other, as shown in (B) of Figufe

30, the pushing member 21 is pushed against the
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releasing portion 4 in a direction indicated by an
arrow a, the engaging projections 3 are easily tilted,
so that they are disengaged.

Similarly to the following embodiments, the
structure of this embodiment also provides the same
advantageous effects.

In this embodiment, the elastic deformation
is not use, the engaging projection 3 may be made of
an& material not exhibiting elastic deformation per
se, and therefore, the choice of fhe material is very
big. For example, various materials such as aluminum,
a steel or magnesium, or wood, hard resin material or
the like is usable. A higher engagement strength can.
be maintained, and the durability is improved.

The parts are connected with linking
mechanism, which provides larger movable range than
the elastic deformation, and therefore, a larger
engagement area islusable. Therefore, the engagement
is very firm with high reliability.

In this embodiment, the elastic deformation_
of the sealing member is not utilize unlike
Embodiments 1-3, but a link type is employed.
Therefore, the durability is better, but the structure
is rather complicated with the possible result of cost

increase.

(Embodiment 5)

The present invention. is not limited to the
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foregoing Embodiments. In Embodiment 5, the
Structures are the same as that of said embodiment
(Figure 20) except for the portions which will be
described.

For example, as shown in Figure 31, the
opening la of the toner bottle 1 may be provided in
the cylindrical surface ld adjacent the longitudinal
end surface. In such a case, the coupling engagement
portion 2c is not provided in the sealing member 2 and
may be mounted rotatably in an end surface of the main
body 1A of the toner bottle. In this case, the
opening la is unsealably sealed by a shutter member S.

The coupling engagement portion 2c as a
function 6f locking the main body lA of the toner
bottle with the main assembly (driving portion 20
shown in Figure 20) of the image forming apparatus by
a locking portion (locking surface of the engaging
projection 3), a function of receiving a rotational
driving force from the méin assembly side of the image
forming apparatus by a driving force receiving portion
(a drive receiving surface of the engaging projection
3), a function of disengaging the main bbdy 1A of the
toner bottle from the main assembly (driving portion
20) of the image forming apparatus by a releasing
portion 4, and a function of transmiéting the driving
force received by the driving force receiving portion

to the coupling engagement portion 2c and the toner
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feeding member fixed in the toner bottle. With this
structure; a force of separating the toner bbttle from
the driving portion 20 of the main assembly of
apparatus for some reason or another, while the
rotation is receivéd from the main assembly of
apparatus, they are maintained engaged with each
other, and therefore, it is avoided that transmission
of the rotational driving force to the toner bottle is
unintentionally disengaged.

(Embodiment 6)

Referring to Figure 33, a sixth embodiment
will be described.

In the foregoing embodiment, the locking
mechanism, the releasing mechanism and the drive
transmission mechanism are used between an image
forming apparatus and a toner supply container
{(sealing member). In this embodiment, the use is made
between an image forming apparatus and an
electrophotographic photosensitive member detachably
mountable relative to the main assembly of the image
forming apparatus, in which the photoéensitive drum is
exchanged with a new one after the service life. In
the other aspects, the structures are the same as with
Embodiment 1. |

In Figure 33, the coupling engaging portion
2c provided at an end of a photosensitive drum 104 is

engaged with a driving portion 20 of the main assembly
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of the image forming apparatus similarly to Embodiment
1, so that rotational driving force is transmitted
from the driving portion 20 to the photosensitive
member. The structures for the disehgagement
therebetween is similar to that of Embodiment 1.

As will be understood, the drive transmission
mechanism of this invention is not limited to the
toner supply container or the image forming apparatus,
but is applicable to a structure for transmitting
rotational, swing or reversing motion about a rotation
axis.

The automatic sealing operation for the
opening may be‘accomplished in the following manner.

In interrelation with and opening operation

‘of the exchange cover by the operator, the main body

of the toner bottle is advanced toward the sealing
member with the engagement between the sealing member
and the driving portion 20 maintained, by which the
sealing member is press-fitted into the opening, thus
accomplishing automatic sealing.

Thereafter, the pushing member 21 slides to
be contacted into the releasing portion, and the
engaging projection is disengaged from the driving
portion 20. Furthefmore, the pushing member 21 pushes
thé main body of the toner bottle toéether with the
sealing member toward the éhange cover to a position

where the operator can easily take the toner bottle
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out.

In this manner, the sliding movement
(fetraction, advancement) bf the main body of the
bottle used for unsealing the opening can be used for
resealing the open with a simple structure. In
addition, the slide movement distance of the pushing
member can be made shorter than in the foregoing
embodiments, and therefore, complication of the
apparatus at the main body side can be avoided.

The structure for the engagement and
disengagement between the main assembly of the image
forming apparatus and the toner bottle or the
photosensitive member may be used in Embodiments 2, 3
and 4.

In Embodiments 1-6, only by the movement of
the réleasing_projection of the main assembly of
apparatus in a direction (axial difection, for
example) of relative motion of the sealing member
relative to the main body, the engaging projection or
projections are moved in a direction or directions
Substantially perpendicular to the direction (radial
direction, for example), and therefore, the structure
for the disengagement is simple. Even when a
plurality of engaging projections are provided, all
the engaging projections are brought'into disengaging
positions by a force applied substantially at one

bosition, and therefore, the structure for the
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disengagement is simple. In Embodiments 1, 4, 5 and
6, the releasing force receiving portion of the
sealing member is disposed substantially at the free
end portion of the sealing member, so that releasing
force receiving portion can be engaged with the main
assembly at a relatively early stage after the start
of insertion of the toner bottle.

In embodiments 1-4, the driving portion 20
provided in the main assembly of the image forming
apparatus is provided with a locking hole and an
engaging rib, and the sedling member 2 is provided
with an engaging projection portion 3 engageable with
the locking hole and the engaging rib of the driving
portion 20, but the projection and recess relationship
may be reverse. In other words, the driving portion
20 of the main assembly of the apparatus is provided
with the engaging projection and the releasing portion
(releasing projeetion), and the sealing member 2 is
provided with the locking hole and the engaging rib.
With such a structure, the same advantageous effects
are provided.

‘As described in the foregoing, according to
these émbodiments, the toner accommodating contalner
and the main assembly of the image formlng apparatus

are locked in a snap fit type engagement. and the

_Sealing'member can be automatically engaged into or

disengaged from the opening of the toner accommodating
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cbntainer, wherein the locking engagement can be
released with a simple structure without load on the
user.

Therefore, the toner supply opgration can be
carried out by the user with much less load.

Such a sealing member, a toner accommodating
container and an image forming apparatus can be
provided at low cost.

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

improvements or the scope of the following claims.
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WHAT IS CLAIMED IS:

1. A sealing member for sealing a toner
discharge opening of a toner container detachably
mountable to an image forming apparatus, said sealing
member having a substantially cylindrical shape, said
éealing member comprising:

a sealing portion for éealing said toner
discharge opening;

locking projections for snap-fitting
engageﬁent with holes provided in a cylindrical member
of an image forming apparatus,

wherein said projections receive from the
cylindrical member unsealing forces for unsealing said
toner discharge opening by a relative movement between
said sealing portion and the toner container,

whergin a number of said locking projections
is larger than a number of ribs provided between the

holes of the cylindrical member.

.2. A sealing member according to Claim 1,
further comprising a rotational force receiving
portion for receiving from the ribs rotational forces
for discharging the toner through said toner discharge

opening.

3. A sealing member according to Claim 2,

wherein said locking projections are capable of
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receiving the driving forces.

4. A sealing member according to Claim 2 or 3,
wherein said unsealing force receiving portion
receives the unsealing force prior to receiving the

rotational force.

5. A sealing member according to Claim 4,
wherein at least one of said locking projections is
engaged with one of said holes prior to said
rotational force receiving portion receives the

rotational force.

6. A sealing member for sealing a toner
discharge opening of a toner container detachably
mountable to an image forming apparatus, said sealing
member having a substantially cylindrical shape, said
seaiing member comprising:

a sealing portion for sealing said toner

discharge opening;

locking projections, provided on a peripheral

portion, for snap-fitting engagement with holes
provided in a cylindrical member of an image forming
apparatus,

wherein said projections receive from the

cylindrical member unsealing forces for unsealing said

toner discharge opening'by a relative movement between
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said sealing portion and the toner container,

| wherein a positional phase of said locking
projections is different from a positional phase of
ribs provided between the holes of the cylindrical

member.

7. A sealing member éccording to Claim 6,
further comprising a rotational force receiving

portion for receiving from the ribs rotational forces

ifor discharging the toner through said toner discharge

opening.

8. A sealing member according to Claim 7,
wherein said locking projections are capable of

receiving the driving forces.

9. A sealing member according to Claim 7 or 8,
wherein said unsealing force receiving portion
receives the unsealing force prior to receiving the

rotational force.

10. A sealing member according to Claim 9,
wherein at least one of said locking projections is
engaged‘with one of said holes prior to said

rotational force receiving portion receives the

rotational force.
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11. A toner container detachably mounfable to an
image forming apparatus, said toner container
comprising:

a main body for containing toner:

a sealing'portion for sealing said toner
discharge opening;

locking projections for snap-fitting
engagement with holes provided in a cylindrical member
of an image forming apparatus,

wherein said projections receive from the
cylindrical member unsealing forces for unsealing said
toner discharge opening by a relative movement between
said sealing portion and the toner container,

wherein a number of said locking projections
is larger than a number of ribs provided between the

holes of the cylindrical member.

12. A toner container according to Claim 11,
further comprising a rotational force receiving
portion for receiving from the ribs rotational forces
for dischafging the toner through said toner discharge

opening.

.13. A toner container according to Claim 12,

wherein said locking projectionS'are capable of

receiving the driving forces.

696



10

15

20

25

-70-

14. A toner container according to Claim 12 or
13, wherein said unsealing force receiving portion
receives the unsealing force prior to receiving the

rotational force.

15. A toner container according to Claim 14,
wherein at least one of said locking projections is
engaged with one of said holes prior to said
rotational force receiving portion receives the

rotational force.

16. A toner container detachably mountable to an
image forming apparatus, said toner container
comprising:

a main body for containing toner;

a sealing portion for sealing said toner

’discharge opening;

locking projections, provided on a peripheral
portion, for snap-fitting engagement with holes
provided in a cylindrical member of an image forming
apparatus,

wherein said projections receive from the
cylindricél member unsealing forces for unsealing said
toner discharge opening by a relative movement between
said sealing portion and the toner céntainer,

wherein a positional phase of said locking

projections is different from a positional phase of
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ribs provided between the holes of the cylindrical

member.

17. A toner container according to Claim 16,
further comprising a rotational force receiving
portion for receiving from the ribs.rotational forces
for discharging the toner through said toner discharge

opening.

18. A toner container according to Claim 17,
wherein said locking projections are capable of

receiving the driving forces.

19. A toner container according to Claim 17 or
18, wherein said unsealing force receiving portion
receives the unsealing force prior to receiving the

rotational force.

20. A toner container according to Claim 19,
wherein at least one of said locking projections is
engaged with-one of said holes prior to said
rotational force receiving portion receives the

rotational force.
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ABSTRACT OF THE DISCLOSURE:

A toner container detachably mountable to an
imége forming apparatus, includes a main body for
containing toner; a sealing portion for sealing the
toner discharge opening; locking projections for snap-
fitting engagement with holes provided in é
cylindrical member of an image forming apparatus,
wherein the projections receive from the cylindrical
member unsealing forces for unsealing the toner
discharge opening by a relative movement between the
sealing portion and the toner container, wherein a
number of the locking projections is larger than a
number of ribs provided between the holes of the

cylindrical member..
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COMBINED DECLARATION AND POWER OF ATTORNEY

FOR C-1-P PATENT APPLICATION
{Page 1)

As a below named inventor, I hereby declare that: .

My residence, post office address and citizenship are as stated below next to my name;

1 believe 1 am the original, first and socle inventor (if only one name is listed below) or an original,
first and joint inventor (if plural names are listed below) of the subject matter which is claimed and for which a

patent is sought on the invention entitled _ SEALING MEMBER, TONER ACCOMMODATING
CONTAINER AND IMAGE FORMING APPARATUS

» the specification of which

D is attached hereto was filed on 6/ MAY/ 2003 as United States Appl’'n No. or

PCT International Application No. 10/ 429,741

and was amended on (if applicable).

1 hereby state that 1 have reviewed and understand the contents of the above-identified specification,
including the claims, as amended by any amendment referred to above.

1 acknowledge the duty to disclose information which is material to patentability as defined in 37 CFR §1.56.

1 hereby claim foreign priority benefits under 35 U.5.C. §119(a)-(d) or §365(b), of any foreign
application{s) for patent or inventor’s certificate, or §365(a) of any PCT international applcation which designgates
at least one country other than the United States, listed below and have also idenfified below any foreign application
for patent or inventor's certificate, or PCT international application having a filing date before that of the application
on which priority is claimed:

Country Application No. Filed(Day/Mo./Yr.) Priority Claimed (Yes/No)

Japan 042536/2001(Pat.) 19/FEB/2001 Yes
Japan 187546/2001(Pat.) 28/JUN/2001 Yes

I hereby claim the benefit under Title 35, United States Code, §120 of any United States application(s)
listed below and, insofar as the subject matter of each of the claims of this application is not disclosed in the prior
United States application in the manner provided by the first paragraph of Title 35, United States Code, 5112, 1
acknowledge the duty to disclose material infromation as defined in Title 37, Code of Federal Regulations, §1.56(a)
which occurred between the filing date of the prior application and the national or PCT international fillng date of

this application:

Application No. Filed(Day/Mo./Yr.) Status(Patent/Pending/Abandoned)
10/076,430 19/FEB/2002 Pending

1 hereby claim the bepefit under 35 U.S.C. § 120 of any United States application(s), or § 365(c) of
any PCT international application designating the United States, listed below and, insofar as the subject matter of
each of the claims of this application is not disclosed in the prior United States or PCT international application
In the manner provided by the First paragraph of 35 U.S.C. § 112, 1 acknowledge the duty to disclose informatin
which is material to patentability as defined in 37 C.F.R. § 1.56 which became available between the fiing date of )
the prior application and the national or PCT international filing date of this application. .

Stat
Application No. Filed (Day/Mo./Yr.)_ (Patented, Pending, Abandgrliséd)

1 hereby appoint the practitioners assoclated with the firm and Customer Number provided below to
prosecute this application and to transact all business in the Patent and Trademark Office connected therewith, and
direct that all correspondence be addressed to the. address associated with that Customer Number:

FITZPATRICK, CELLA, HARPER & SCINTO
Customer Number: 05514
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COMBINED DECLARATION AND POWER OF ATTORNEY
FOR C-1-P PATENT APPLICATION
(Page 2)

I hereby declare that all statements made herein of my own knowledge are true and that all statements
made on information and belief are believed to be true; and further that these statements were made with the
kmowledge that willful false statements and the like so made are punishable by fine or imprisonment, or both, under
Section 1001 of Title 18 of the United States Code and that Such willful false statements may jeopardize the valdity
of the application or any patent issued thereon.

Full Name of First Inventor . Yusuke YAMADA
Inventor’'s signature M /u%a/max
Date Augeuts{ 2003 Citizen/Subject of _JAPAN

Residence 6-13-5 Keyvakidai, Moriya-shi, Ibaraki-ken, Japan
Post Office Address c/o CANON KABUSHIKI KAISHA
'3-30~-2 Shimomaruko, Ohta-ku, Tokyo, Japan

Full name of Second Inventor, if any Yutaka BAN

Inventor’s signature Aptabio, Ban

Date . _ Auensh 20, 2003 Citizen/Subject of _ JAPAN
Residence/ 4-10-11-104 Minamimagome, Ohta-ku, Tokyo, Japan
Post Office Address c¢/o CANON KABUSHIKI KAISHA

3-30-2 Shimomaruko, Ohta-ku, Tokyo, Japan

Full name of Third Inventor, if any Katsuya MURAKAMI
Inventor’s signature %]”JW Dnaloosnd

Date __ Augral 2b 2003 Citizen/Subject of _JAPAN
Residence 3-4-21-102 Shinmachi, Toride-shi, Ibaraki-ken, Japan
Post Office Address c¢/o CANON KABUSHIKI KAISHA

3-30-2 Shimomaruko, Ohta-ku, Tokyo, Japan

Full name of Fourth Inventor, if any - Fumio TAZAWA
Inventor’s signature wmieg dasama

Date /{uqfwzf-lé 2003 _ Citizen/Subject or JAPAN
Residence J3—18~7—305 Shibasakidai, Abiko-shi, Chiba-ken, Japan
Post Office Address c/o CANON KABUSHIKI KAISHA .

3-30-2 Shimomaruko, Ohta-ku, Tokyo, Japan

Full name of Fifth Inventor, if any Hironori MINAGAWA
Inventor’s signature Meroread Y

Date Ausnet 26,2003 Citizen/Subject of _ JAPAN
Residence 7—016~1 Matsugaoka, Moriya-shi, Ibaraki-ken, Japan
Post Office Address c¢/o CANON KABUSHIKI KAISHA

3-30-2 Shimomaruko, Ohta~ku, Tokyo, Japan

Full name of Sixth Inventor, if any
Inventor’s signature
Date Citizen/Subject of
Residence
Post Office Address
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00684.003330.18 PATENT APPLICATION
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Divisional Application of: )
: Examiner: Unassigned
Yusuke YAMADA et al. )

, : Group Art Unit: Unassigned

Divisional of Application No.: 13/231,388 )

: Confirmation No.: Unassigned
Filed: Concurrently Herewith ) _
' : September 14, 2012
- For: SEALING MEMBER, TONER )
ACCOMMODATING CONTAINER :
AND IMAGE FORMING APPARATUS )

- Commissioner for Patents
P.O. Box 1450
- Alexandria, VA 22313-1450

CLAIM TO PRIORITY

Sir:

Applicants hereby claim priority in the above-identified divisional application under the
International Convention and all rights to which they are entitled under 35 U.S.C. § 119 based
upon the following foreign Japanese Priority Applications: |

2001-042536, filed 02/19/2001; and
2001-197546, filed 06/28/2001.

A Claim to Priority, along with cértiﬁed copies of the priority dochments, was filed with
a Submission of Priority Documents on May 15, 2002, in Application No. 10/076,430, filed
February 19, 2002; which is the parent application of Application No. 10/429,741, filed May 6,

| 2003, which is the parent application of Application No. 11/200,179, filed August 10, 2005,
which is the parent application of Application No. 12/ 169,895, filed July 9, 2008, which is the

parent application of Application No. 12/615,012, filed November 9, 2009, which-is the parent
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application of Application No. 12/981,785, filed December 3’0, 2010, which is the parent of
Application No. 13/231,388, filed September 13, 2011, which is the parent of the present
application. Accordingly, copies of the priority doquments are not being submitted herewith.

Applicants respectfully request an acknowledgment in the first Ofﬁcial Action of this
divisional application that the certified copies of the priority documents were received in
Application No. 10/076,430, and an indication that certified copies are not required to be filed in
this divisional application.

Favorable consideration hereof is earnestly solicited.

It is believed that no fee is required for this paper. However, the Commissioner is hereby
authorized to charge any fee which may be deemed necessary in connection with this paper to
Deposit Account No. 06-1205.

Applicants' undersigned attorney may be reached in our Washington, D.C. office by
telephone at (202) 530-1010. All correspondence should continﬁe to be directed to our address
given below.

Respectfully submitted,

k\)\) e \/\/;\/\)
William M. Wannisky
Attorney for Applicants

Registration No. 28,373

FITZPATRICK, CELLA, HARPER & SCINTO
1290 Avenue of the Americas
New York, NY 10104-3800

Facsimile: (212) 218-2200
WMW:mds :

FCHS_WS 8141761v1.doc
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00684.003330.18 PATENT APPLICATION
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Divisional Application of: )
: Examiner: Unassigned
Yusuke YAMADA et al. ’ )
: Group Art Unit: Unassigned
Divisional of Application No.: 13/231,388 )
: Confirmation No.: Unassigned

Filed: Concurrently Herewith ) )

: ' : September 14, 2012

For: SEALING MEMBER, TONER )
ACCOMMODATING CONTAINER
AND IMAGE FORMING APPARATUS )

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

PRELIMINARY AMENDMENT

Sir:
Prior to examination on the merits, Applicants submit the following amendments and

remarks for the Examiner’s consideration;
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Amendments to the Claims:

Please cancel Claims 2 through 20, without prejudice to or disclaimer of the subject

matter recited therein.

1. (Original) A sealing member for sealing a toner discharge opening of a toner
container detachably mountable to an image forming apparatus, said sealing member having a
substantially cylindrical shape, said sealing member comprising:

a sealing portion for sealing said toner discharge opening;

locking projections for snap-fitting engagement with holes provided in a cylindrical
member of an image forming apparatus,

wherein said projections receive from the cylindrical member unsealing forces for
unsealing said toner discharge opening by a relative movement between said éealiﬁg portion and
~ the toner container, |
wherein a number of said locking projections is larger than a number of ribs provided

between the holes of the cylindrical member.

Claims 2 through 20 (Cancelled).
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REMARKS
The present application is a divisional application of U.S. Patent Application No.

13/231,388, filed September 13, 2011.

Claim Status

Claim 1 is currently pending in this application. Original Claims 2 through 20 have been
cancelled without prejudice to or disclaimer of the subject matter recit_ed‘therein. Applicant
presently intends to file a new set of claims in this divisional application to replace pending

Claim 1 and is in the process of preparing those claims.

Conclusion

Favorable consideration-of the present application is earnestly solicited.

The Commissioner is hereby authorized to charge any fee which may be deemed
necessary in connection with this paper to Deposit Account No. 06-1205.

Applicants' undersigned attorney may be reached in our Washington, D.C. office by
telephone at (202) 530-1010. All correspondence should continue to be directed to our addrgss
given below.

Respectfully submitted,

&L )\ . \/\_,\ LL)
William M. Wannisky
Attorney for Appli :
Registration No. 28,373

FITZPATRICK, CELLA, HARPER & SCINTO
1290 Avenue of the Americas
New York, NY 10104-3800

Facsimile: (212) 218-2200
WMW:mds

FCHS_WS 8141763v1.doc

740



PTO/SB/14 (07-07)
Approved for use through 06/30/2010. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | 00684.003330.18

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention SEALING MEMBER, TONER ACCOMMODATING CONTAINER AND IMAGE FORMING APPARATUS

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.

This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the
document may be printed and included in a paper filed application.

Secrecy Order 37 CFR 5.2

Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to
37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.)

Applicant Information:

| Applicant 1
Applicant Authority ®Inventor | (Olegal Representative under 35 U.S.C. 117 (OpParty of Interest under 35 U.S.C. 118
Prefix| Given Name Middle Name Family Name Suffix
Yusuke YAMADA
Residence Information (Select One) (O US Residency (8 Non US Residency () Active US Military Service
City [ Ibaraki-ken Country Of Residencei | JP

Citizenship under 37 CFR 1.41(b$ JP
Mailing Address of Applicant:

Address 1 30-2, Shimomaruko 3-chome, Ohta-ku
Address 2
City Tokyo State/Province
Postal Code Countrﬂy JP
Applicant 2
Applicant Authority ®Inventor | (Olegal Representative under 35 U.S.C. 117 (OParty of Interest under 35 U.S.C. 118
Prefix| Given Name Middle Name Family Name Suffix
Yutaka BAN
Residence Information (Select One) (O US Residency (8 Non US Residency () Active US Military Service
City |Tokyo Country Of Residencei | JP

Citizenship under 37 CFR 1.41(bf JP
Mailing Address of Applicant:

Address 1 30-2, Shimomaruko 3-chome, Ohta-ku
Address 2
City Tokyo State/Province
Postal Code Countrgy JP
Applicant 3
Applicant Authority ®Inventor | (OLegal Representative under 35 U.S.C. 117 (OParty of Interest under 35 U.S.C. 118
Prefix| Given Name Middle Name Family Name Suffix
Katsuya MURAKAMI
Residence Information (Select One) (O USResidency (8 NonUS Residency () Active US Military Service
City | Ibaraki-ken Country Of Residencei | JP
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PTO/SB/14 (07-07)
Approved for use through 06/30/2010. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Application Data Sheet 37 CFR 1.76

Attorney Docket Number | 00684.003330.18

Application Number

Title of Invention

SEALING MEMBER, TONER ACCOMMODATING CONTAINER AND IMAGE FORMING APPARATUS

Citizenship under 37 CFR 1.41(b$ JP

Mailing Address of Applicant:

Address 1 30-2, Shimomaruko 3-chome, Ohta-ku

Address 2

City Tokyo State/Province

Postal Code Countrﬂl JP

Applicant 4

Applicant Authority ®@!nventor | (OLegal Representative under 35 U.S.C. 117 (OParty of Interest under 35 U.S.C. 118

Prefix| Given Name Middle Name Family Name Suffix
Fumio TAZAWA

Residence Information (Select One) () USResidency (8 Non USResidency () Active US Military Service

City

Chiba-ken

Country Of Residencei | JP

Citizenship under 37 CFR 1.41(b$ JP

Mailing Address of Applicant:

Address 1 30-2, Shimomaruko 3-chome, Ohta-ku
Address 2
City Tokyo State/Province
Postal Code Countrﬂy JP
| Applicant 5
Applicant Authority @®Inventor | (Olegal Representative under 35 U.S.C. 117 (OpParty of Interest under 35 U.S.C. 118
Prefix| Given Name Middle Name Family Name Suffix
Hironori MINAGAWA

Residence Information (Select One) () US Residency (@ Non US Residency () Active US Military Service

City

Ibaraki-ken

Country Of Residencei | JP

Citizenship under 37 CFR1.41(bj | JP

Mailing Address of Applicant:

Address 1 30-2, Shimomaruko 3-chome, Ohta-ku

Address 2

City Tokyo State/Province
Postal Code Countrﬂy JP

All Inventors Must Be Listed - Additional Inventor Information blocks may be
generated within this form by selecting the Add button.

Correspondence Information:

Enter either Customer Number or complete the Correspondence Information section below.
For further information see 37 CFR 1.33(a).

[] An Address is being provided for the correspondence Information of this application.

Customer Number

05514

EFS Web 2.2.1
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PTO/SB/14 (07-07)

Approved for use through 06/30/2010. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | 00684.003330.18

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | SEALING MEMBER, TONER ACCOMMODATING CONTAINER AND IMAGE FORMING APPARATUS

Email Address

Application Information:

Title of the Invention iEé\kllglEThdgMBER, TONER ACCOMMODATING CONTAINER AND IMAGE FORMING
Attorney Docket Number| 00684.003330.18 Small Entity Status Claimed [ ]
Application Type Nonprovisional

Subject Matter Utility

Suggested Class (if any) Sub Class (if any)

Suggested Technology Center (if any)

Total Number of Drawing Sheets (if any) 34 Suggested Figure for Publication (if any)

Publication Information:
[] Request Early Publication (Fee required at time of Request 37 CFR 1.219)

Request Not to Publish. | hereby request that the attached application not be published under 35 U.S.

] C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the subject of
an application filed in another country, or under a multilateral international agreement, that requires publication at
eighteen months after filing.

Representative Information:

Representative information should be provided for all practitioners having a power of attorney in the application. Providing
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32).

Enter either Customer Number or complete the Representative Name section below. If both sections
are completed the Customer Number will be used for the Representative Information during processing.

Please Select One: (® Customer Number (O US Patent Practitioner | (O Limited Recognition (37 CFR 11.9)
Customer Number 05514

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, or 365(c) or indicate National Stage
entry from a PCT application. Providing this information in the application data sheet constitutes the specific reference required by
35 U.S.C. 119(e) or 120, and 37 CFR 1.78(a)(2) or CFR 1.78(a)(4), and need not otherwise be made part of the specification.

Prior Application Status | Pending

Application Number Continuity Type Prior Application Number | Filing Date (YYYY-MM-DD)
Division of 13/231388 2011-09-13
Prior Application Status | Patented
Application - Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
13/231388 Division of 12/981785 2010-12-30 8045901 2011-10-25
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PTO/SB/14 (07-07)

Approved for use through 06/30/2010. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Application Data Sheet 37 CFR 1.76

Attorney Docket Number | 00684.003330.18

Application Number

Title of Invention

SEALING MEMBER, TONER ACCOMMODATING CONTAINER AND IMAGE FORMING APPARATUS

Prior Application Status | Patented

Application - Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
12/981785 Division of 12/615012 2009-11-09 7890027 2011-02-15
Prior Application Status | Patented
Application - Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
12/615012 Division of 12/169895 2008-07-09 7647012 2010-01-12
Prior Application Status | Patented
Application - Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
12/169895 Division of 11/200179 2005-08-10 7430384 2008-09-30
Prior Application Status | Patented
Application - Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
11/200179 Division of 10/429741 2003-05-06 6990301 2006-01-24
Prior Application Status | Patented
Application - Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
10/429741 Continuation in part of 10/076430 2002-02-19 6879789 2005-04-12

Additional Domestic Benefit/National Stage Data may be generated within this form
by selecting the Add button.

Foreign Priority Information:

This section allows for the applicant to claim benefit of foreign priority and to identify any prior foreign application for which priority is
not claimed. Providing this information in the application data sheet constitutes the claim for priority as required by 35 U.S.C. 119(b)
and 37 CFR 1.55(a).

i

Application Number Country' Parent Filing Date (YYYY-MM-DD) Priority Claimed

2001-042536 JP 2001-02-19 ® Yes O No
i

Application Number Country' Parent Filing Date (YYYY-MM-DD) Priority Claimed

2001-197546 JP 2001-06-28 ® Yes O No

Add button.

Additional Foreign Priority Data may be generated within this form by selecting the

Assignee Information:

Providing this information in the application data sheet does not substitute for compliance with any requirement of part 3 of Title 37
of the CFR to have an assignment recorded in the Office.

Assignee 1

If the Assignee is an Organization check here.

X

Organization Name Canon Kabushiki Kaisha

EFS Web 2.2.1
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PTO/SB/14 (07-07)

Approved for use through 06/30/2010. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Attorney Docket Number | 00684.003330.18

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | SEALING MEMBER, TONER ACCOMMODATING CONTAINER AND IMAGE FORMING APPARATUS

Mailing Address Information:

Address 1 30-2, Shimomaruko 3-chome, Ohta-ku

Address 2

City Tokyo State/Province
Country | JP Postal Code
Phone Number Fax Number
Email Address

Additional Assignee Data may be generated within this form by selecting the Add
button.

Signature:

A signature of the applicant or representative is required in accordance with 37 CFR 1.33 and 10.18. Please see 37
CFR 1.4(d) for the form of the signature.

Signature [/William M. Wannisky/ Date (YYYY-MM-DD)| 2012-09-14

First Name | Wiliam Last Name | Wannisky Registration Number | 28373

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the attached form related to
a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general authority for the collection
of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information is
used by the U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do not
furnish the requested information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act (5 U.S.C. 552)
and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the Department of Justice to determine
whether the Freedom of Information Act requires disclosure of these records.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a court, magistrate, or
administrative tribunal, including disclosures to opposing counsel in the course of settlement negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a request involving an
individual, to whom the record pertains, when the individual has requested assistance from the Member with respect to the subject matter of
the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for the information in
order to perform a contract. Recipients of information shall be required to comply with the requirements of the Privacy Act of 1974, as
amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records may be disclosed,
as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of National Security
review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee,
during an inspection of records conducted by GSA as part of that agency's responsibility to recommend improvements in records
management practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the
GSA regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such
disclosure shall not be used to make determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuant
to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37
CFR 1.14, as a routine use, to the public if the record was filed in an application which became abandoned or in which the proceedings were
terminated and which application is referenced by either a published application, an application open to public inspections or an issued
patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the
USPTO becomes aware of a violation or potential violation of law or regulation.
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Approved for use through 1/31/2007. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

PATENT APPLICATION FEE DETERMINATION RECORD | Apvication or Docket Nurmber | Fiing Date
Substitute for Form PTO-875 13/617,050 09/14/2012 D To be Mailed
APPLICATION AS FILED — PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY [] OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE ($) FEE ($) RATE ($) FEE ($)
L1 Basic Fee N/A N/A N/A N/A
e (37 CFR 1.16(a), (b), or (c))
L] sEARCH FEE N/A N/A N/A N/A
e (37 CFR 1.16(k), (i), or (m))
[0 examINATION FEE
{37 CFR 1.16(0), (p), or (qQ)) N/A N/A N/A N/A
LA | T on [
INDEPENDENT CLAIMS , . _ -
(37 CFR 1.16(h)) minus 3 = X$ = XS =

If the specification and drawings exceed 100
[JAPPLIGATION SIZE FEE _sheets of paper, the applicgtion size fee due
(37 CFR 1.16(5)) is $_2_50 ($125 for small entity) for each
: additional 50 sheets or fraction thereof. See
35 U.S.C. 41(a)(1)(G) and 37 CFR 1.16(s).
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[ MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16()

* If the difference in column 1 is less than zero, enter “0” in column 2. TOTAL TOTAL
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REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
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* If the entry in column 1 is less than the entry in column 2, write “0” in column 3. Legal Instrument Examiner:
** If the “Highest Number Previously Paid For” IN THIS SPACE is less than 20, enter “20”. JLYNN NELSON/ )

*** If the “Highest Number Previously Paid For” IN THIS SPACE is less than 3, enter “3”.
The “Highest Number Previously Paid For” (Total or Independent) is the highest number found in the appropriate box in column 1.

This collection of information is required by 37 CFR 1.16. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering,
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S.
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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