17 JULY 2006 -1 SEALING MEMBER, TONER ACCOMMODATI NG CONTAI NER ANQ- | NASEh06
FORM NG APPARATUS 5 FI ELD OF THE | NVENTI ON AND RELATED ART: The present
invention relates to a toner accomopdating container, a sealing nmenber
therefor and an inmage form ng apparatus, suitably usable with an inmge
form ng apparatus such as a copying machine, a 10 printer, facsimle

machi ne. I n a conventi onal electrophotogﬁgphic I mge form ng apparatus such
as an el ectrophot ographic copying machine or a printer, fine particles
toner is used as a developer. Wen the toner in the main 15 assenbly of the
el ectrophot ographic i mage formng apparatus is used up, the toner is
supplied into the nain assenblygghriihe MﬁﬁggRtorning apparatus using a

t oner acconmodati ng contai ner (toner supply container). 20 Here, the

el ectrophot ogr aphi ¢ | MaG@NER HCtHOMMOPRAT TR GUEONTARNERPRADAt US Whi ch forns
I mages on a recording material through an el ectrophotographic inmage

formation type process. The ghackE tORMING apPAATURBgE fOrm ng apparat us
i ncludes a, an 25 el ectrophot ographi ¢ copyi ng nachi ne, an

el ectrophot ographic printer (laser beamprinter, LED printer, for exanple),
a facsimle machine, word 17 JULY 2006

5 FIELD OF THE INVENTION AND RELATED ART:

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

10 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

15 assembly of the electrophotographic image forming
appératus is used up, the toner is supplied into the
main assembly of the image forming apparatus using a
toner accommodating container (toner supply
container).

20 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

25 electrophotographic copying machine, an
electrophotographic printer (laser beam printer, LED

printer, for example), a facsimile machine, word



-2 processor or the like. Since the toner is very fine pomder,'it1f§UL*§@mp
to place, upon toner supplying operation, a toner supply container |nside
the main assenbly of the 5 inmage form ng 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
fromthe main 10 assenbly of an image fopm ng apparatus to drive the
feeding nenber in the toner supply container or the main body itself to
di scharge the toner. As for such a drive transmtting neans, there are sone
met hods. For exanpl e, Japanese Laid-Open Utility Mdel 15 Application He
05- 75768 di scheseestbat oge®heP@ikbQn is provided on an outer surface of the
toner bottle (toner supply container), and the gear is engaged with a
driving gear, by whichsiheet éher tbaekl ¢si vergt 8ind. pdagapesetlasd- open
Pat ent Application Hei 10- 20 63084 discloses that end surface of the toner
bottle is prkuodadtel phaaepr apent tonerwsuppbliyingngpgedtdohlh a recesses
formed in a driving portion of the main assenbly of the inmage form ng
appar at us, thtienetranppiyt cogtalinedr insidef theema2t aapembdy bdi dthepen
Patent Application Hei 10- 63076 discloses another type. A rotating force
transmtt$ng poageofioghingeapnpmaiysepbdy tof gradyelly supplyodbe
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
10 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
15 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-
20 63084 discloses that end surface of the toner bottle
is provided with a projection, which is engaged with a
recesses formed in a driving portion of the main
assembly of the image forming apparatus, thus
transmitting the driving force.
25 Japanese Laid-open Patent Application Hei 10-
63076 discloses another type. A rotating force

transmitting portion of the main assembly of image



-3 form ng apparatus has an inner dianeter which is provided vﬁt{tHhLY 006
plurality of engagi ng grooves, and the toner container is provide mntﬁ
proj ections .engageable with the engagi ng grooves. The rotational 5 driving
force is transmtted through the engagenent therebetween. As descri bed,
various drive transm ssion nethods are proposed for driving the toner
supply container. 10 However, the conveRtional structures involve sone
problens. In the case of Japanese Laid-QOpen Uility Mdel Application He
05- 75768, when the toner bottle is inserted into the main assenbly of the

I mage 15 form ng apparatus, it is necessary to nmake the gear portion on the

outer surfacerolrmihg bppairakakt has BhORPRHhLY aDgMEte WhitREigriving gear
portion in the nmain assenbly of imge form ng apparatus. This requires the

user to be capebwlidkar wilth pr ppara2@tgngfigengaging ngpodvés pransi fige t he
toner bottle is rotated through the neshing engagenent between gears, the
toner bottl e rteaervesntaices tiengrogitdeddeitht profj@etbohsl e in a direction
perpendi cular to the axis. Therefore, there is a possibility that toner
bottle is 25 eagsgeabilei witht thel epgdgingt gdooves. a Theurotationadhr oper
rotation. In other to avoid such a deviation, it is required that entire
outer 17 JuULYdrdwdng force is transmitted through the engagement
therebetween.
As described, various drive transmission
methods are proposed for driving the toner supply
container.
10 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
15 forming apparatus, it is necessary to make the gear
portion on the outer surface of the toner bottle
properly engége with the driving gear portion in the
. main assembly of image forming apparatus. This
requires the user to be careful for the proper
20 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 toner bottle is
25 raised or is laterally deviated with a result of

improper rotation. In other to avoid such a

deviation, it is required that entire outer



-4 circunference of the toner bottle is enclosed. This inposes cﬁﬁjug*@@os
in the toner bottle nmounting and nounting operation. Additionally, the
supplying system beconmes conplicated and i nexpensive. 5 In the methods

di scl osed in Japanese Lai d- open Patent Application Hei 10-63084 and
Japanese Lai d-open Patent Application Hei 10-68076, when the toner bottle
is inserted such that projection (or regess) provided at the end surface of
toner bottle is 10 properly engaged with the basis (or projection) of the
mai n assenbly side driving portion (main assenbly driving portion), an

I ndexi ng operation in the rotational direction is required. This degrades

the devel opeeigdpRifFgiredcepetathel t¥nexNbot¢2d asslkndloséa.devindsi on nay
result in an inoperability. In order to avoid such an inproper engagenent,

it is requiredmpbakst aa€fibaltleinsther @vneedbeorttiles mouhtinguahace With a
guiding rib so as to determne the position of the toner bottle in the 20
rotational di meahit@ngupperaitéonnsefdddtivhenadyf,, thie suipdlytiaigati ng operation
of the engaging recess of the main assenbly driving portion is controlled
to stop at asygstdat becomed romplicailedpand ioexpeasdwver. it stops. This
al so result in conplication and cost increase. 25 In nost of the coupling
drive trahsm ssion usilngtpeomethiods/ ddsedosedgigedapaneseehailde phase
devi ati on occurs between the toner bottle and the main 17 JULY 2006
open Patent Application Hei 10-63084 and Japanese
Laid-open Patent Application Hei 10-68076, when the
toner bottle is inserted such that projection (or
recess) provided at the end surface of toner bottle is
10 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
15 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 toner bottle in the
20 rotational direction upon the insertion thereof, or
that 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 result in complication and cost increase.
25 In most of the coupling drive transmission

using projection/recess engagement, when the phase

deviation occurs between the toner bottle and the main



-5 assenbly driving portion, it is required that main assenbly drj vi
portion is retracted against a spring force, and the engaging poiji‘i/l?lor\gz?%s
establ i shed when the phase becones aligned. Wth such a structure, 5 even
if there is a phase difference when the toner bottle is inserted, the main
assenbly driving portion is retracted, and when the bottle is rotated with
the state, the face differences is eligggated sooner or |ater, and
therefore, the engagenent is established” 10 However, the structure of the
mai n assenbly driving portion is conplicated. In addition, the nmain
assenbly driving portion has to be novable toward the rear side, which

requires an addikbin81g agReeRgapertibAL eier eshiogei ré@wesaei mgiwf the main
assenbly of 15 the apparatus. In the conventional exanple, it is not

di scl osed as hgsbawl{yoqdisengagertienpig) eetrastéd oagaiet r&cHSSing\ssun ng
that operator forces to pull the toner supply contalner out, or the

oper at or pushgsrthe 2fidsthkl epgapenyi poshyidheisi egeablidivedsaenity i s not
good, or the driving portion of the imge form ng apparatus or the toner
supply cont ai mae phpskbebedamagedl i gheSUVMARYh CBudhiba | sdvEMGH @, Accor di ngly,
it is a principal object of the present invention to provide a sealing
menber i n5whi enen7ifutkeze0ds a phase difference when the toner
bottle is inserted, the main assembly driving portion
is retracted, and when the bottle is rotated with the
state, the face differences is eliminated sooner or
later, and therefore, the engagement is established.
10 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
15 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
20 small projection by the finger, the usability is not
good, or the driving portion of the image forming

apparatus or the toner supply container may be

damaged.

25 SUMMARY OF THE INVENTION:
Accordingly, it is a principal object of the

present invention to provide a sealing member in which



-6 a sealing menber is |locked with an image forming apparatus "HfUdEVzddk
open or unseal a toner discharge opening of a toner accommobdat i

contai ner, and yet the sealing nenber can be released fromthe |nage 5
form ng apparatus with a sinple structure. It is another object of the
present invention to provide a toner accommopdati ng container in which a

| ocking portion of the toner accommodating container is |ocked with an

i mge formng apparatus, and it the 10 T6cking of the | ocking portion with
the image form ng apparatus can be released with a sinple structure. It is
a further object of the present invention to provide a toner accommodating

container i %ﬁgw 15 form ng
appar at us to open ofﬁh nseal a t oner ‘ngggﬂlg%% :ﬂﬁﬁﬁ% t oner
accomodat i NG LOVAINETin HYheielto ! |k i a# d from
the image formng apparatus mnt% a srnp e structure It is a er obj ect

of the presenjp éﬁﬂg;w&f‘té Ofbrier Voot 1 AE on L4 {Rd, aawrfées in which
a locking portion of a toner accommobdating container is engaged with a

portion to beHdWe&M Gig MEnsEd BRI Sre Bdkbdd  £Fém | Qi agortion can be
rel eased fromthe portion to be locked with a sinple 25 structure. It is a

further abjectomiirndeagpasenis witlend i Simple psosuckeurss. | mage form ng
apparatus in 17 JULY 2006

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 it the

10 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

15 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

20 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

25 structure.

It is a further object of the present

invention to provide an image forming apparatus in



-7 which a locking portion of a sealing member is engaged w th a<PRjity S4het ©
be | ocked of the nounting neans to open or unseal a toner discharge openi ng
of a toner accommopdating container, and yet the | ocking portion 5 can be
rel eased fromthe portion to be locked wwith a sinple structure. These and
ot her objects, features and advantages of the present invention will becone
nore apparent upon a consideration of the follow ng 10 description of the
preferred enbodi nents of the present invention taken in conjunction with
the acconpanying drawi ngs. 15 20 25 BRI EF DESCRI PTI ON OF THE DRAW NGS:
Figure 1 is a sectional view of an image form ng apparatus according to an

enbodi ment of Jxyech A aBRind Wt iGh Jf WiRkad ing eh®eIPe6! ergayeaw of the
i mpage form ng apparatus shown in Figure 1. Figure 3 is a perspective view

illustrating witihid iprfich (N Pe JeRKed @ ithe @lountiingameaig@geo f or mi ng
apparatus. Figure 4 is a front view of an inmage formng apparatus of Figure
1. Figure 5 | opersidie uiswalofa ttomdmatis dhargen®pedfip@y aifua dbnkergure 1.
accommodating container, and yet the locking portion
5 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
10 description of the preferred embodiments of the

present invention taken in conjunction with the

accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS:

15 Figure 1 is a sectional view of an image
forming apparatus according to an embodiment of the
present invehtion.

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

20 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.

25 Figure 5 is a side view of the image forming

apparatus of Figure 1.

Figure 6 is a top plan view of the image



Figure 6 is a top plan view of the image 17 JULY 2006 -8 form ng4apppiaigds

I n which a toner container exchange cover is shown as being in an open
position. Figure 7 is sectional views illustrating a toner supply container
mounti ng operation, wherein (A) 5 shows an initial stage of the nounting
operation, (B) shows the state in the process of nounting operation, and
(C shows the state after the conpletiop%of the nounting operation. Figure

8 is a partly broken perspective view 10 of a toner supply contai ner

according to an enbodi nent of the present invention. Figure 9 is a partly
enl arged section of view of a drive transmtting portion according to an

enbodi ment offébﬁiﬁge§$§5rseu§nihonhiahwaiﬁanérd&bﬁkagné§ eRahhngée Provided
on the main body side of the toner supply container. Figure 10 s a partly

broken perspegbidg vée¥howh astBBEhgSURPAN 6P8hapBsitaeAQrding to anot her
enbodi mrent of the present invention. 20 Figure 11 is a partly enl arged

section of view of a HigueetvVapsnsettihenadriiewsactougdtpgtling anot her
enbodi ment of the present invention in which a driving shaft is provided on
a seal i ng nenbenesi seppFrgooptd?nes mountinygi epenbtioncawhageimnpbr) 25
according to an enbodi nent of the present invention, wherein (A) is a front
view, (B)>is shewdeanij énitial 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
10 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
15 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.
20 , Figure 11 is a partly enlarged section of
view of a drive tramnsmitting portion according to
another ehbodiment of the present invention in which a
driving shaft is provided on a sealing member side.
Figure 12 is a side view of a sealing member
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



seen in the direction X of (A), and (C) is a side view 17 JULY 249Gy Y #foe
seen in the direction Y of (A). Figure 13 is a sectional view of a seallng
menber taken-along a line X-X of (B) of Figure 12. Figure 14 is a
perspective view of a driving 5 force transmtting portion and a driving
force receiving portion according to an enbodi ment of the present
invention. Figure 15 is a partially sectiggnal view illustrating engaging
action of a drive transmtting 10 portion of a toner bottle, in which (A
shows a state before insertion of toner bottle, (B) shows a state in the
process of insertion, (C) shows a state after the conpletion of inserting
operation. Fi g¢ eebh iih &heedipeecitiva Yi e @h)a driving 15 force receiving
portion according to another enbodi nent of the present invention. Figure 17
is a sectional view of Figareedldi 1g amsebe¢ionblFvdeweof6a Beglinrgl8 is an
illustration of phase 20 alignnent when the toner bottle is inserted into
the main asseenberoftakepacionyg whdieenX(CXK) ofhéB3 afs¥Fagerei h2whi ch an
engaging rib and an engagi ng projection are aligned with each other, (B)
shows a state in whicHighae dde isold Rergpedtivecviewt afi andrivangertain 25
extent, and (C) shows a state in which the engaging rib is abutted to the
engagi ng Proj IiCen trgnsgdpitdng 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
10 portion of a toner bottle, in which (A) shows a state
before insertion of toner bottle, (B) shows a state in
the process of insertion, (C) shows a state after the
completion of inserting operation.
Figure 16 is a perspective view of a driving
15 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
20 alignment when the toner bottle is inserted into the
main assembly of apparatus wherein (A) shows a state
in which an engaging rib and an engaging projection
are aligned with each other, (B) shows a state in
which they are not aligned after rotation to a certain
25 extent, and (C) shows a state in which the engaging

rib is abutted to the engaging projection to enable

drive transmission.



drive transm ssion. 17 JULY 2006 -10 Figure 19 shows a sealing mgagLy 2006
according to an enbodinent of the present invention, wherein (A) is a left
side view, (B) is a front view, and (C) is a right- hand side view. 5 Fi gure
20 is a perspective view of a driving force transmtting portion and a
driving force receiving portion according to a further enbodi nent of the
present invention, in which phase contrg#o_operation IS not necessary. 10
Figure 21 illustrates the drive transmtiing portion of Figure 20 during a
toner bottle inserting operation, wherein (A) shows a state before
insertion of the toner bottle, (B) shows a state in the process of the

inserting operation, apdghfe §bogﬁoassaa§@ai§n§fhémbeenaéeatanneftéhe
I nserting operation. F|gure 22 illustrates disengagenent action at the

drive transm &hi 8@bpeineAt 6f the peasenboihventiBherkhéréfn [A)begore
di sengagenent, (B) is in the process of disengagenent, (C) is after

conpl eti on of a 28ftheidesengageBit iachi 6ponti gilew, 28nds(a)sest aonal vi ew of
a sealing nmenber according to a further enbodi nent of the present
convention, waegbtrhé®i stde gide.view, (B) is a front view, and (C) is a
sectional view 25 Figure 24 is a sectional viewillustrating engagenent of
t he seal i hg nenber of Figure 28 #ft#& merspective 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.

10 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 bottle, (B) shows a state in the process
of the inserting operation, and (C) shows a state

15 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

20 the disengagement action.

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

25 Figure 24 is a sectional view illustrating

engagement of the sealing member of Figure 23 with a

driving portion.



driving portion. 17 JULY 2006 -11 5 10 15 20 25 Figure 25 is an i hygyr2ghé on
of di sengagenent action at the drive transmtting portion of the toner
bottle, wherein (A) is before disengagenent, (B) is in the process of

di sengagenent, and (C) is after the conpletion of the disengagenent action.
Figure 26 illustrates a sealing nenber according to a further enbodi nent of
the present invention, wherein (A) is a;pide view, and (B) is a sectional
view taken along a line X-X. Figure 27 shoms a driving portion engageabl e
with the sealing nenber. of Figure 26 according to a further enbodi nent of
the present invention, wherein (A) is a front view, (B) is a side view, (C

is a sectional view tpkgaral 299i8 hhnelTuétPat{d . of @iséngagsmait onal view
taken along a line DD of (A). Figure 28 illustrates engagi hg acti on between

t he seal i ng neobeonoétFthar ér26e abtdahsmi tting ngorpbon i oh tiie FRignee 27,
wherein (A) shows a state in which the toner bottle is being inserted, (B)
shows a statbothléhewheoetns(A) iasbefooa, dhsengdgemdrotns 6B) si@tinafter the
conpl etion of insertion.
the process of disengagement, and (C) is after the
5 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.
10 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 front view, (B) is a side view, (C) is a
seétional view taken along a line C-C of (B), (C) is a
15 sectional view taken along a line D-D of (A).
Figure 28 illustrates engaging action between
the sealing hember 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
20 state in the process of insertion, and (C) shows a
state after the completion of insertion.
Figure 29 illustrates disengagement action
after the engagement shown in Figure 28, wherein (A)
is before the disengagement, (B) is in the process of
25 the disengagement, and (C) is after completion of the

disengagement action.

Figure 30 is a sectional view of a sealing



Figure 29 illustrates disengagement action after the engagenent ($5gy4 2006
Figure 28, wherein (A) is before the disengagenent, (B) is in the process
of the disengagenent, and (C) is after conpletion of the disengagenent
action. Figure 30 is a sectional view of a sealing 17 JULY 2006 -12 5 10
menber according to a further enbodi nrent of the present invention, wherein
(A) is before disengagenent, and (B) L%%*p the process of di sengagenent.
Figure 31 is a perspective viewof ato supply contai ner according to a
further enbodi ment of the present invention. Figure 32 shows a sealing
menber according to a nodified enbodi nent of Enbodiment 2. Figure 33 is a

per specti ve vigihds | dxSAiY t dlrf YRR ASBSR M W aphot osensi tive

drum according to a further odi nent of the present invention. 15

DESCRI PTI ON G5y i PRERFIREREMRAR N YA A S$abé fskarenber, a toner

accommodating container and an i mage form ng apparatus according to the
preferred enmb@g Ferdnt Neard egentid m&en@ﬁ@rbrd&éést@fdescri bed in

conjunction with the acconpanying 20 draw ngs.
disengagement.

5 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.

10 Figure 33 is a perspective view illustrating

a drive transmission for a photosensitive drum

according to a further embodiment of the present

invention.

15 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

20 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

25 apparatus to which a toner supply container (toner
accommodating container) according to an embodiment of

the present invention.



(Embodinent 1) Referring to Figure 1, the description will first,hg FeR6eas
to an el ectrophot ographic imge form ng apparatus which is an exenpkary

i mage form ng 25 apparatus to which a toner supply container (toner
accomodati ng container) according to an enbodi nent of the present

I nvention. 17 JULY 2006 -13 (El ectrophotographic inmage form ng apparatus)
Figure 1 shows an el ectrophot ographic Qg_j ng machine. An original 101 in a
mai n assenbly (nmain assenbly of apparats) 100 is placed on an original 5
supporting platen glass 102. A light inmage corresponding to the inmage

i nformation of the original 101 is inmage on an el ectrophotographic

phot osensi ti Ver] EFBEHRIBAFr A9 ¢ Nind TS omidYf dfpftueg plurality of

mrrors Mand a lens Ln of  an optical portion ™103. On 10 't he basis of

sel ection by the user pigwe OPasRdwdItan RAddtFOpH D TP d Roblydage 2 or on
the basis of automatic selection in accordance with the paper size of the

original 101, mé&fhind ] MAR Shebgital s16kl Actedait caddibisagaaiines 105, 106,
107, 108. The recording 15 material is not limted to the sheet of paper,
but may be casdddbishast apmaratwspl K0 A sipigaed lretanP oxdgiinia@dd f r om one of
separating devices 105A, 106A, 107A, 108A, is fed to registration rollers
110 by wdy ofsupderting portenmrgdss 002 and® tlalsthestade is fed to the
transfer portion by
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
10 the basis of selection by theruser 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
15 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
20 109, 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. 1In the
transfer portion, a toner image formed on the
25 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 registration rollers 110 in synchronismw th the rotation of7 jliey 2006
phot osensitive drum 104 and the scanning timng of the optical portlon 103.
In the transfer portion, a toner inmage fornmed on the 25 photosensitive drum
104 is transferred onto the sheet P by the transfer discharger 111. The
sheet P now having the transferred toner inage is separated from 17 JULY
2006 -14 the photosensitive drum 104 by_ a4separat|on di scharger 112. The
sheet P is fed into a fixing portion 114*"by a feeding portion 113. In the
fixing portion 114, 5 the toner image is fixed on the sheet P by heat and
pressure. Thereafter the sheet P is passed through a discharged sheet

reversing porEh@npﬁ8§o§€Hs§t§GQa&9&H 162 ﬁysgeeépgféebaﬁQ&Ié&ﬂar&éz by sheet

discharging rollers 116 in the case of a one sided copy node. Inh 10 the
case of a duphez_ copy node, the sheet P is refed to the registration
rollers 110 through sheet refeeding paths 119, 120, under the control of a
fl apper 118 provi ded i phéhshdéschaigeteahertor aveiging poptiban1145. Then,

the sheet is fed simlarly to the 15 case of the one-sided copy node, and is
finally dischargefleedihepohetondilidhar e thayfitingl porbtonasddpf a
superinposed copy node, the sheet P is tenporarily and partly di scharged by
the sheei ditbheatgheyg imbger sslfbxefironghheéhshedetcRabgebedd &héet reversing
portion 115. Thereafter, at the
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
follers 116 in the case of a one sided copy mode. 1In
10 the case 0of 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
15 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
20 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
25 rotated in the reverse direction, so that it is refed

into the main assembly 100. Thereafter, the sheet is

fed to the registration rollers 110 through the sheet



timng when the trailing edge of the sheet passes by the flappeq7aggv?@gée
it is still nipped by the sheet discharging rollers 116, the fl appe S
controlled, and the sheet discharging roller 116 is 25 rotated in the
reverse direction, so that it is refed into the main assenbly 100.
Thereafter, the sheet is fed to the registration rollers 110 through the
sheet 17 JULY 2006 -15 refeeding portiqgﬁ};19, 120, and then the sheet is
processed simlarly to the case of the one-sided copy node. It is finally
di scharged to the sheet discharge tray 117. 5 In the main assenbly 100 of
apparatus, there are provided a devel opi ng device 201 (devel opi ng neans),

a cl eani ng deyéf@e@ﬂ?%f&@tmﬂmm Cheg@erardd 3 he P sHeetarigund the
phot osensitive drum 104. An electrostatic latent image is fornmed by 10

exposi ng t he PRGIQsRNSidinvel S UM ED A nini Sidrl of tthe dRidsa ded Iddpyl mMage i ght
corresponding to the image information of the original 101. The

el ectrost ati anodedl ekt | 1§ 0P n®l Te ki sxftediryéd htd oriey Sheet dR\&INHtgey device
201. In order to supply the toner (devel oper) 15 into the devel opi ng device
201, a toner tstgpplyi7container 1 is detachably nountable by the user into
the main assenbly 100 of apparatus. The present invention needs applicable
to the case in which omythe mairnrmssenblsuplQ exf iappaddtims, ndderfeor m ng
apparatus 20 fromthe toner supply container and to the case in
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
10 . 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 toner (developer)
15 into the developing device 201, a toner supply
container 1 is detachably mountable by the user into
the main assémbly 100 of apparatus. The present
invention needs applicable to the case in which only
the toner is supplied into the image forming apparatus
20 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 (accommodating means) and a developing
25 device 201b. The toner hopper 20la is provided with a

stirring member 201c for stirring the toner supply

designated from the toner supply container 1. The



which the toner and carrier are supplied therefrom |In this enb hUEV%O %he
former is the case. The devel opi ng devi ce 201 conprises a toner opper g la
(acconmodat i ng nmeans) and a devel opi ng 25 device 201b. The toner hopper 20la
is provided with a stirring nenber 201c for stirring the toner supply
designated fromthe toner supply container 1. The 17 JULY 2006 -16 toner
stirred by the stirring nenber 201c is-gepplied into the devel oping device
201b by a magnet roller 201d. The devel opi ng device 201b conprises a

devel oping roller 201f and a feedi ng nenber 20le. The 5 toner fed fromthe
toner hopper 20la by the magnet roller 201d is fed to the developing roller
201f by t he tionedi s¢ imaede bY2Ghe sadd riings mepbead 20d ct e spippldednsiti ve
drum 104 by the devel oping roller 201f. The cl eani ng device 202 functions to
renmove 10 tHatootde develeprigdodevicepROldsbysiat magngtumolder The primary
charger 203 functions to electrically charge the photosensitive drum 104.
Wien t he userr0dgens Thef developiag devige &PFPrdBesh@ toner supply

container (front cover) 15 which is a part of an outer casing shown in
Figure 2, a &&YVedordng &odil@mn g dlfapnsh avfeeding geghber d0lenpudteng neans

220Ut B ST BBl S A iShou el o system Tne
0. Vhen the ruos.lplrel:[ %"1% tihse fe%%% the developing roller 201f by
the feeding member 20le, and it supplied to the
photosensitive drum 104 by the developing roller 201f.
The cleaning device 202 functions to remove

10 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 (front cover)

15 which is a part of an outer casing shown in Figure 2,
a container receiving tray 50 which is a part of
mounting means is drawn out to a predetermined
position by an unshown driving system. The user
places the toner supply container 1 on the container

20 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 toner supply container 1 is taken out of
the tray 50.

25 The front cover 15 is provided exclusively
for mounting and demounting (exchange) of the toner

supply container 1, and therefore, it is opened and



supply container 1 out of the main assembly 100 of the apparatusgy ju09 2006
receiving tray 15 is drawn out, and the toner supply contai ner
is taken out - of the tray 50. 25 The front cover 15 is provided exclusively

cont ai ner

for nounting and denounting (exchange) of the toner

t her ef or e,

When t he nmi nt enance

it

supply container 1, and

I's opened and 17 JULY 2006 -17 closed only for the purpose.

operation for the_ppain assenbly 100 of the apparatus

is to be carried out, the front cover 100c is opened. The toner supply
1 may be directly 5 nounted to the main assenbly 100 of the

cont ai ner
appar at us,
Figure 7,

and may be taken out.

(Toner supply operation) Referring to
(A) clésgdren¥y €6y, thehpurpase.suphén ohermaintehantet he toner

supply 10 container (toner bottle) in this enbodinent, will be described.

Figure 7,

(A) opef&xiohl fietrr thesmalin apsembtg D00t ofietheupppyratushi ch t he

toner bottle 1 of this enbodinment is inserted into the main assenbly 100
of the apparatastolbeAsashaed pntththfi fuont chovemnilflOasisnbpenedo
its apparatus is provided with a toner supply device 400, and the toner

supply device 400 is

BhevteRErWEHRPAYJEPREAGNESE! 1] BAY (bR directbyce

of the

transmtting portion) 20 for coIIectigglmAth and 20 rotating t he toner
u

bottle 1.° TheM@pp¥rAgtpothpomazp asse

10

15

20

25

y 100 of the apparatus, and
may be taken out.
(Toner supply 6peration)

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
device 400, énd 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 rotafably 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 20la, and to

the partition 25, inner and outer bearing 26a, 26b as



I's rotatably supported by bearings 23, and is rotated by an uns@p\\/ml_qgo%ng
notor provided in the main assenbly 100 of the apparatus. The nmal n assendly
100 of apparatus is further 25 provided with a partition 25 constituting a
toner supply path 24 connecting with a hopper 20la, and to the partition
25, inner and outer bearing 26a, 26b as 17 JULY 2006 -18 for rotatably
bearing a part of the toner bottle 1 and qfor sealing the toner supply path
24, are fixed. Furthernore, a screw nmenber 27 is disposed in the toner
supply path 24 to feed the toner to the hopper 5 20la. Figure 7, (A
illustrates insertion of the toner bottle 1 into the main assenbly 100 of

the apparat ufor QEtSfeb D) Bderidfied fit |gF kN (U4 daskt 14 th dhd oner
supply opening la, which will be called 10 sinply "opening", fornmed by a

cylindrical nesbeseding hilfe erdinch nAp1y iataeni Ntater swad@d by a sealing
menber 2 at the free end of the cylinder. Figure 7, (B) shows a state in
whi ch the tanerthetndese ]l daschwemdémbéhel? i isadisgshseddimntidd engagi ng
projection 3 (locking projection) provided at a free end portion of the
seal i ng nenbetorfer ssuppbyerhtini 24 to | Hedd nthdotendr etai thendloppearh t he
driving ortion 20 provided in the main assenbly. The engagenent between
the driving pdPtaon 20 and the 20 sealing nenber 2 is acconplished in the
Fol I owi ng 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
10 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 state in which the
toner bottle 1 has been further inserted, and an
15 engaging projection 3 (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
20 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.
25 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



manner. The user inserts the toner bottle 1 into the nain assen?+3UL@9?0§y
this, the driving portion 20 is brought into contact with an upper surface
(locking force receiving portion) of the engaging projection. 25 By further
inserting the toner bottle 1, the driving portion 20 presses down the
engagi ng projection to displace it. Thereafter, when the pressing action by
17 JULY 2006 -19 the driving portion 20-19-rel eased, the portion supporting
the | ocking projection restores by its owmm elastic force, so that
engagenent is acconplished. Thus, in this enbodi nent, the engagenent is a 5
soul -called "snap fit" type. Since the |ocking surface 3b (locking portion)
provi ded in tbeeedpiying poolioni 20 Bsi xeléasédd whehpartboki ng hol e
(portion to be | ocked) against a thrust direction (axial direction) notion,
10 and t her ef suppontihgnghaslofkingcRrajectioni neatores byhetseewn ng nenber
2 is retained at the fixed position by the driving portion 20, although
smal | play iselpskhfsEppre, 29 hhpt eBIaAEBeRtobE AFeAmRlyshedy, (O, 15
after the sealing nenber 2 and the driving portion 20 are engaged, a
slidabl e member 300 i sTPBEratRetihifi gmbadiBent onthAdeRIREEMBRL kS aRrow b in

interrelation wth ? cIo§ing operation of the front cover 15 for exchange
of the bottl eSOBy~EATLied: hENEBNEL thot¥P8-1 20 is retracted, too, but the

sealing member is lockgd o .o 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,

10 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),

15 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

20 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.

25 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



with the main assenbly side of the image form ng apparatus, and4tfreseyes:
the sealing nenber 2 is away fromthe toner bottle 1, thus opening the
opening la to enable toner supply. 25 At the tinme, the driving shaft |b
fixed to the main body 1A of the toner bottle 1, is not conpletely

di sengaged fromthe sealing nmenber 2 even 17 JULY 2006 -20 in the state of
the opening |la being sealed by the sealjfg nmember and evening the state of
t he opening being opened, and the engagi ng portion (hole portion) of the
seal ing nenber is kept engaged with the driving 5 shaft |b (portion to be
engaged). The driving shaft |Ib has a non-circular cross-sectional

configurationin sHehsbatéest atBel 8peRingriangeing SE&PEd SHRpPenéo permt
driving force transm ssion. Correspondingly, the hole (engaging portion)

has a conpl eneeadisglieabaf i ghdaéveningrthéi sedte 6f tthagopahitigan unshown
notor is driven in this state, the rotational driving force is transmtted
to a drivingbébngeopenedyi agdsthéaengédingi pgrtbone(hokeeportigopprti on) of
t he engaging projection of the 15 sealing nenber 2 fromthe main assenbly
driving portebntRe ¢eatingi membepoisi kepprengagedi withethei driwssgnbl y),
and the driving force is transmtted from the sealing nenber 2 to the
driving shaftshpftwhbchportianetot he engage@ott | Ehe dvivird shafti scharge
the 20 toner.
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
10 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
15 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 1b, which
rotates the toner bottle 1 to feed and discharge the
20 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
25 transmitting the rotational driving force to the toner

bottle 1 side.

The toner bottle 1 is rotatably supported by



Thus, the sealing nmenber 2 has a function of sealing the openinq7hﬁLY§Q 6
function of receiving the rotational driving force fromthe nmain asse Py
side of inmage form ng apparatus, as a function of 25 transmitting the
rotational driving force to the toner bottle 1 side. The toner bottle 1 is
rotatably supported by 17 JULY 2006 -21 bottle receiving roller 23 provided
on a container receiving Table 50, and_b@grefore, can be snoothly rotated
by a small driving torque. The bottle receiving roller 23 is disposed at
each of four 5 positions formng a saddle with respect to the main body 1A
of the bottom The bottle receiving rollers 23 are rotatably supported on

the toner suppbytdevireeei¢@8g0frotiherneiznpassedely oh08 ebnthenapparatus. By
the rotation of the toner bottle 1, the toner accommpdated 10 in the toner

bottle 1 is dirsebakvgng rhboegbot handopasiragolra,gecadudkl! ¥modBH1{yhe screw
menber 27 provided in the toner supply path 24 feeds the toner into the
hopper 20la protated by themadilndadisdnil yordteof Tappdoatlie, thus
acconplishing the toner supply. 15 (Exchanging nethod for toner supply
contai ner) Threceévyingproddew RB be ddsposedt atapacbhxoliafiging net hod of the
toner bottle. Wth the imge form ng operation, the toner in the toner
bottle 1 §s coesdfdonsWienmingsBaseddlieywitd zesrelgd tondhet maivin is used

up, the "no toner" is
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
10 in the toner bottle 1 is discharged through the
opening la gradually, and the screw member 27 providéd
in the toner supply path 24 feeds the toner into the
hopper 20la provided in the main assembly 100 of
apparatus, thus accomplishing the toner supply.
15 (Exchanging method for toner supply container)
The description will be made as to an
exchanging méthod of the toner bottle.
With the image forming operation, the toner
in the toner bottle 1 is consumed. When substantially
20 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.
25 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



detected by a detecting means (unshown) provided in the main as$engly 2606
of the apparatus, and the event is notified to the user by dlsplaylng neans
100b (Figure 2) such as liquid crystal display. 25 In this enbodi nent, the
toner bottle 1 easy exchange by the user, through the follow ng steps.
First, the front cover 15 which is in the 17 JULY 2006 -22 close state is
rotated about a hinge 18 to an open posjjion indicated by broken lines in
Figure 6. In interrelation with the action of opening the front cover 15,
the main body | A of the bottle which takes 5 the position indicated in (C
of Figure 7 is noved in a direction indicated by an arrow an in (A) of

Figure 7 whighokg gpaesi i§ iaeatéaeasbﬁecalﬁﬂngé 887 0¥ Bn SenOpeni ng and
closing neans for the toner supplying portion which will be described

hereinafter. BysiPisn iRaibete@abyNBroRERCIiRe¥NifhFiguré &N Open position
(away fromthe main body 1A of the bottle to open the toner supply opening

la) is press-ihtéedelatdohhRithobRé Suppby 6Peopefihg, the fheatt oner supply
opening la is plugged (Figure 7, (B)). At this tinme, the 15 sealing nenber
still maintai noevengdfenthe maih bbdy hAi afatbenbbytbé whichmbgkesor mi ng
apparatus. Thereafter, a releasing ring applies a releasing force to a
rel easi ngd pr otbet posithonwiindhcatedr éneb€dngf Pigpret Vohsi movedr éssed
together with the engaging 20 projection, so that engagenment is released. By
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,
10 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
15 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
20 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.
25 Then, the user draws the vacant toner bottle

1 which has been released from the main assembly 100

of the apparatus out of the main assembly 100 of the



retracting the main body 1A of the bottle in a | ongitudinal dir?ﬁytﬁﬁ’fﬂyg
the bottle, the releasing operation between the sealing nenber € I n
assenbly of the imge form ng apparatus is conpleted. 25 Then, the user
draws the vacant toner bottle 1 which has been released fromthe nmain
assenbly 100 of the apparatus out of the main assenbly 100 of the 17 JULY
2006 -23 apparatus in the direction of g%%om/b (Figure 7 (C which is

opposite fromthe direction of arrow a Tgure 7 (A arrow a). The user

then inserts a new toner bottle 1 5 into the main assenbly 100 of the
apparatus in the direction of arrow a, and then close the front cover 15.

In interrelat apﬁay\étﬁstm thendi ee¥eiodSoE! @6+60 backigaretPe(sgaji ng member
2 locked with the nmain assenbly of the imge form ng apparatus is noved

away 10 fromyhecheis OppysOtet heokmothei Aetedyidheot odttow Salppl yi ng portion
openi ng and cl osing nmeans, so that toner supply opening la is unseal ed
(Figure 7, (CFiguréhe {Aj)egorog a¥.t he exchangi ng process of the toner
supply container. 15 (Toner bottle) Referring to Figure 8 and Figure 9, the
toner bottle will be Tbecuséedth&@heinsertsbatnée tionergeotthé!|y
cylindrical, and one end thereof is provided substantially at a 20 center
wi th an openi hgteathe mapnopssesblyotVPonf the apparatus in the
direction of arrow a, and then close the front cover
15. In interrelation with the front codver 15 closing
action, the sealing member 2 locked with the main
assembly of the image forming apparatus is moved away
10 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.
15 (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
20 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 1la,
25 and as will be understood from the description in
conjunction with Figure 7, (A) - (C), the opening la

is unsealed and reséaled automatically by the sliding



di ameter of the opening la is snaller than the dianeter of the gyljypdroo6s!
portion | A which is the nmain body of the bottle. The opening la i1s plugged
with a sealing nenber 2 for sealing the opening la, 25 and as will be
understood fromthe description in conjunction with Figure 7, (A - (0O,
the opening la is unsealed and resealed automatically by the sliding 17
JULY 2006 -24 5 10 15 20 25 notion of tb§4§ealing menber 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 nenber 2, there is forned a
cylindrical portion having an engaging projection 3 and a rel easing force
recei ving pombto6ndofothéi seavafgn@ehbe Lheetat yv80tPOthé Ofor&r provi ded
in the main assenbly of apparatus, and such a portion of the cylindrical
portion as suppbttle 1hen thgayongipudinali dbractidhe(aeteasbngoProjection is
el astically deformable (in order to enhance or assist the elastic

I nformati on, shettomee bottitd &t | ateral sides of the region so as to

extend to the free end of the cylindrical portion, as will be described
herei nafter). At the free end portion of the sealing member
5 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

10 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

15 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 prbjection'3 and the releasing force will be

20 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

25 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



The engaging projection 3 is engaged with the driving portion Zq Sﬁﬂd
functions to transmit the rotation to the toner bottie 1. The st¥ r 206,
the engaging projection 3 and the releasing force will be described in
detail hereinafter. The internal structure of the toner bottle 1 wll be
descri bed. As described in the foregoing, the toner bottle 1 is generally
cylindrical in shape and is disposed gggggally hori zontally in the main
assenbly 100 of apparatus. It is rotated by the nain assenbly 100 of
apparatus. An inside of the toner bottle 1 has 17 JULY 2006 -25 a projection
lc in the formof a rib which extends helically. Wen the toner bottle 1

rotates, the hopesjettibfdiEnihheha@xegimdbeest +op whoBH &keehgli cal
projection Ic, and the toner is discharged through the 5 opening la forned
at an end of h8eitaDEy.bowhée the #bRernbotbieé st rotaties, ofhé heoh@ner bottle
1 according to the present invention is not Iimting, and the
configurationisr feQleint thet axtalafi becahygnaalohgnthashébecabner can be

di scharged by rotation of the 10 toner bottle 1. The nmain body of the toner
bottle is nobprbjectidnt bct handdtbertbneri ist Abs€baegednghréogh €hanpl e, it
may have a rotation screw or the like for feeding the toner, and the
rotation Scre@apeningi yanfeymed abtaniend| ofrthengonerckotttei ved by the

sealing 15 nmenber fromthe i mge form ng apparatus, while the
The internal structure of 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

10 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

15 member from the image forming apparatus, while the
main body is fixed (not rotatable) on the main
assembly of fhe image forming apparatus.

The feature this embodiment is in the

structure of the drive transmitting portion for

20 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 lc on the inner surface of the
bottle.

25 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



main body is fixed (not rotatable) on the main assenbly of the yHBYgy 2006
form ng apparatus. The feature this enbodinment is in the structure of the
drive transmtting portion for 20 connection with the main assenbly 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. 25 For exanple, _tge internal structure of the

bottle nay be nodified as shown in Figure 10. In this nodified exanple,
there is provided in the main body 17 JULY 2006 -26 of the bottle is buff le
menber 40 generally in the formof a plate. The surface of the buff le
menber 40 hagsf @heabsdtifllaces duffleamempedl 40ngbhaedlpyojAacthens 40a which
are inclined with respect to the direction 5 of the axis of the toner bottle
1. One end of fomm of at peaitec!i Thd puefaceti ofi 48e BMEEbdsmémbarng0ghbor hood
of the opening la. The toner is finally discharged fromthe inclined

proj ecti on 40hashr ongh shefapgeni agplhxalByyt bd dordtined protiketionsr bottle
1, the toner 10 is scooped by the buff | e nenber 40 and then falls sliding
on the surfacd0af whiiechbafre Hechdénedr with rBepegietof theedimetthani on of the

inclined projection 40a, the toner is_advanced toward the front side of
t he tonerJbot Ofe the pxisepdatihggtores bpétdei dnOnehend of one 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
10 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
15 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
20 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, swing, vibration or
another as long as the toner is discharged from the
25 bottle by the toner bottle is moved by the main
assembly 100 of apparatus.

In the above-described modified example, the



15 toner in the toner bottle is gradually fed to the opening Ia1?th3éﬁ@kng
stirred, and is discharged therethrough. The driving type of thi's™ Iron

is not limted to the rotational driving type such as the 20 type of this
enbodi ment or nodification. The toner bottle nay be vibrated, swung or may
be noved in another fashion to supply the toner. In other words, the
driving may be rotation, swing, vibratiopyor another as |long as the toner
is discharged fromthe 25 bottle by the toner bottle is noved by the main
assenbly 100 of apparatus. In the above-described nodified exanple, the 17
JULY 2006 -27 buff |le nmenber 40 in the formof the plate is a separate
menber from t heffdbaemeinbétr| é01linatbet fermr of athenplatei véng force is
transmtted to the buff le nenber 40 through the sealing nmenber 2 to
indirectly b5sepazatetinembencfromtthe tonén bbtthenherandhther esent
invention is applicable when the toner bottle 1 is directly or indirectly
driven throughotatéanphgdriwbeg forecq FsgtreBsmifhedotot hhenbhfifbedy 1A of
the 10 bottle is provided with the opening |a at the one_ |ongitudinal end
surface ther eBembard48 8hrongh ShaerfealbngpBenber 2ot9eieﬁgag@g}Yis

proj ected out of the _openin he_driving shaft Ib being integral with

|
the main bodyT?habte the ESPFgebgﬁHiﬁeing provi ded in

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

10 bottle is provided with the opening la at the one
longitudinal end surface thereof, and a driving shaft
1b (portion to be epgaged) is projected out of the
opening la, the driving shaft 1b being integral with
the main body 1A of the bottle and being provided in

15 the opening la. The driving shaft 1b is disposed
substantially coaxially with the opening la, and is
slidably engéged 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

20 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

25 through the sealing member 2, the cross-sectional
configuration of the driving shaft 1b is non-circular,

for example, rectangular configuration, H shape, D



15 the opening la. The driving shaft |Ib is disposed substantial Wy jepsdoak! v
with the opening la, and is slidably engaged with an engagi ng hole 2a
(engaging portion) fornmed in the sealing nenber 2. The engaging hole, as
shown in Figure 9, is closed at an end renote 20 fromthe driving shaft, so
that toner | eakage through the engaging hole is prevented. The driving
shaft |Ib functions to transmt the rotak8enal driving force fromthe main
assenbly 100 of the apparatus to the nain body 1A of the bottle 25 through
t he sealing nenber 2, the cross-sectional configuration of the driving
shaft Ib is non-circular, for exanple, rectangular configuration, H shape,
D 17 JULY 2006hape srithehipkeotot hzanshitt ther satationdd doiuwingnal driving
force. The driving shaft Ib is fixed on the main body 1A of the bottle by
proper neans. fPKeedri Thagdsh¥ing| Bhaky Abt iBefikrgddoBnthaemaimihodvdy 1A of
the bottle but is _integral with the sealing nenber 2 as shown in Figure 11.
In this case, }AtRE ERGaBPh§LIRoPE PZOPSE PRERSMi tting the driving force from

t he Qriving shaft |b iihgrngdeg inht?e PTépner_bo%tge i_sige, an t hat
opening is formed so t ARG Gy EPRES AR BB¥i ABE BRgLIEBIWPENtBSch ot her
after thestongoiBobLle 13 BBSEALCHockie! BicRE! (hedorXRMRER ch® momDe!
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
10 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 dischérge of the toner is permitted.
15 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, the

description will be made as to the sealing member 2
20 (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

25 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



supported by a nenber |Ic provided inside the opening la, but th ' e
of the toner is permtted. 15 In this enbodi nent, the driving Shj?ﬂhﬁﬁﬁﬁ@g

fixed on the main body I A of the bottle. (Sealing nenber) Referring to
Figures 12 and 13, the description will be nade as to the sealing nenber 2
20 (drive receiving nenber). In Figures 12 and 13, the sealing nenber 2
conprises a sealing portion 2b for unseahghly sealing the opening la of the
toner bottle 1, and a coupling engagenent portion 2c (cylindrical portion)
in the 25 formof a cylinder engageable with the driving portion 20 of the
mai n assenbly of apparatus. An outer diameter of a |large dianeter portion

of the sealingottidbl ¥b20861a28ep0othhantRB ifinkar §¢ambeap blEethaner di aneter
of the opening la by a proper degree. The sealing portion 2b 1is

press-fitted opeaihbelapbgi agprapeltydebired .t hEheopealbfigl pogtooar 2Buppl y
opening) is sealed by the 5 sealing nenber 2. As described in the foregoing,
the sealing denbeess-fiatted éngagithg bperiflg fe; byawbidchtithg the driving
force received fromthe main assenbly 100 of the apparatus to the driving
shaft | b by ergegémanial@tenenr sbepdyi oprgisgalf is| beaTed bmgsbeng hol e 2a
extended continuously in the sealing portion 2b and the engaging portion
2c. The ehgagSeglipPemgabras 2a
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 1lb by engagement
10 with the driving shaft 1b. ‘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 larger
15 than the cross-section of the driving shaft 1b.
Because of this, the driving shaft 1b is loosely
fitted in thé engaging hole 2a. The engaging hole 2a
and the driving shaft 1b have complementary polygonal
configurations. 1In this embodiment, it is square.
20 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 each other
in the axial direction while being prevented from
25 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



cross-sectional configuration which is conplenmentary wth the dy7 yiyng266ft
| b and which is slightly larger 15 than the cross-section of the driving
shaft | b. Because of this, the driving shaft Ib is loosely fitted in the
engagi ng hole 2a. The engaging hole 2a and the driving shaft |b have

conpl ementary polygonal configurations. In this enbodinent, it is square.
20 Because of the |loose fitting of the dggving shaft Ib in the engagi ng
hol e 2a havi ng such cross- sections, the main body 1A of the bottle and the
sealing nenber 2 are slidable relative to each other in the axial direction
whi |l e being prevented from 25 relative rotational notion therebetween. Wth
this structuie, mohabléheelabevebbodt the lmasnnbody ellA (bHckire)bobtiléhe t oner
supply device 400, the sealing nmenber 2 17 JULY 2006 -30 5 10 is novable
relative to thbatais, bbblg uAsealihg bbtthe, opeéhimgi 33 (tenenssapply of the
opening la (toner supply opening) is enabled. The engagenent |ength between
t he engagi ng ohehiéngd aadenpblediving shaft | b is determined such that they
are not this engaged from each other upon the relative novenent between the
seal i ng menber 2 and The efagagesentiiepgthhbetweenctherengagimgeal i ng. By

doing so, _the driving shaft Ib can receive the driving _force through the
seal i ng ménbepojeeg@napfl the dgiripg 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 1b can receive the driving

10 force through the sealing member 2 even if the sealing
member 2 is moved away relatively from the main body
1.

The description will be made as to the
engaging projection 3 (locking projection) which is

15 one of the features of the present invention.

The coupling engagement portion 2c of the
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

20 radially outwardly from the peripheral surface of the
cylindrical portion of the coupling éngagement portion
2c. The engaging projection comprises a drive
receiving surface 3a (driving force receiving portion)
for receiving the rotational driving force from the

25 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



menber 2 is noved away relatively fromthe main body 1. The deschabigq? AN
be made as to the engaging projection 3 (locking projection) whi

one of the features of the present invention. The coupling engagenent
portion 2c of the sealing nenber 2 has an engagi ng projection 3 for
receiving the driving force fromthe main assenbly 100 of apparatus. The
engagi ng projection 3 is projected 20 ragially outwardly fromthe peripheral
surface of the «cylindrical portion of the coupling engagenent portion 2c.
The engagi ng projection conprises a drive receiving surface 3a (driving
force receiving portion) for receiving the rotational driving force from
the 25 mai n a3serbly pirotvhdedppar ahdsmadndassémbkyngf sappacatusb (| ocki ng
portion) for snap fit type |locking of the sealing nenber 2 into a | ocking
hol e (porti onwhenbéhé7sébl¥ngOfiémb8t Roak@diher bohdedbohtléel nare@ assenbly
of apparatus when the sealing nmenber 2 and the toner bottle 1 are noved
away from eachoweldeawafr §momheachostllest §feomothehcloped state)toThus, by
the drive receiving surface 5 3a, the engagi ng hole 2a and the | ocking
surface 3b, the emgngstgtploej ethusn Byptheodnivehreeedvingrsurfa¢encti ons,

nanely, a cous%in% function for receivina] the_rotational driving force from
the main assedBrythe epgpaingubolg 2RaAdf thendoekihngi sHrbpcerdRsnitting the

10 rotation to the toner bottle 1, and a | gockin uncti
the engaggng projection pergormsgtLree dg?ferent

functions, namely; a coupling function for receiving
the rotational driving force from the main assembly of
apparatus, a transmitting function of transmitting the

10 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.

15 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 distances between the sealing
member 2 and the toner bottle 1. This assures the

20 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 constant amount
discharging property can be accomplished. 1In

25 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



(retention function) for permtting relative sliding notion bet9WguLy o6
sealing nenber 2 and the nmain body of the toner bottle 1 so as to
automatically open and close the opening. 15 Wien the driving force is
transmtted with the |ocking surface 3b |ocked with the main assenbly
driving portion 20, the surface 3b is effective to maintain a constant

di stances between the sealing nenber 2_apd the toner bottle 1. This assures
the 20 formation of the path of the toner between the toner bottle 1 and
the sealing nmenber 2, so that toner discharging anount is maintained
constant. Thus, a toner bottle having an excellent constant anount

di schar gi ng pnagellyy teadikenyeeeniiroahete driz3 naddinaifan dultiegseaki ng nenber
2 is assuredly locked with the main assenbly driving portion 20 of the
appar at us, andonleer dfieichargiegs eperativanbahu?d ifarbler] 4sdurYng0g@he- 32
likely to disengage fromthe driving shaft during the toner discharging
operation, thdoner dischagaimanlg the toner discharging. According to such a
structure, the automatic 5 opening and cl osing operation of the sealing
menber 2 and the dri viAe§Forging thoasnal & ¢ rsdiuae, ortheautemaidconpl i shed
by a single sealing nenber, so that inexpensive and conpact toner supply
cont ai ner °can 9Pening)\Ande F1 OFF neh ORSTRGIONy AFr dhec Sedd ing degbererabl y i n

and the driving force transmitting operation can be
accomplished by a single sealing member, so that
inexpensive and compact toner supply container can be
provided.

10 The engaging projection 3 is préferably 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 3 may be
mounted to the sealing member 2. Such an example will

15 '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 2e or the like are formed at

20 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 prdjection 3 is

25 displaced by the main assembly 100 of apparatus to
effect the engagement and disengagement relative to

the main assembly of apparatus, as will be described



general with the sealing nenber 2 fromthis standpoint of reducyyggL9f2obbe
nunber of constituent parts, but a separate nenber for the engagi ng
projection 3 may be nounted to the sealing nenber 2. Such an exanple will
15 be described in conjunction with a fourth enbodi nent. The engagi ng
projection 3 has a driving force receiving function as well as the |ocking
function, and therefore, it has a certagg-degree of rigidity. In view of
this, slits 2e or the like are formed at 20 lateral ends of the engaging
projection 3, so that only the part of the coupling engagenment portion 2c
where the engaging projection 3 is provided, can relatively freely
def or mabl e el dstriedalafiteroward the inside. This is because the engagi ng
projection 3 is 25 displaced by the nain assenbly 100 of apparatus to

ef fect the engagenent d&d tdiisecegbgdiment, cthei eagaginghpradpatiaonerbl y of
apparatus, as will be described 17 JULY 2006 -33 5 10 15 20 25 hereinafter.
In this enbodiiferdintegraleidd ﬁ@epﬁ?jaééﬂgoﬁle@ble§ 2nd8gitBiswi t h t he sealing

menber 2 in this enbodinent. The free end portion of the engaging
mbodiment.

5 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 2 is inserted into the driving
portion 20 of the main assembiy 100 of apparatus. The

10 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 relatively to the

15 locking hole 20h of the driving portion 20. When the
locking surface further approaches to the locking hole
to such an ektent that contact of thé tapered portion
3c to the inner surface of the driving portion 20,
that is, the locking force is released, the portion

20 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.

25 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



projection 3 is provided with a taper (locking force receiving ppyiLeRboé0
as to permt snooth insertion when the sealing nenber 2 is inserted into
the driving portion 20 of the main assenbly 100 of apparatus. The tapered
surface 3c receives a locking force froman inner surface of the driving
portion 20 so that ' engagi ng projection 3 (locking portion) is displaced
inwardly to lock into the | ocking hole wBén the tapered surface 3c
approaches relatively to the |ocking hole 20h of the driving portion 20.
When the | ocking surface further approaches to the |ocking hole to such an
extent that contact of the tapered portion 3c to the inner surface of the
driving portibthe2direchioni awayhérpgcraah ¢bhes. i ByrehkeBethet he portion
supporting the engagi ng projection (locking portion) _restores fromthe

di spl aced posPPeBERIt hBsURsrpledi ke eﬂﬂglﬁoﬁﬁﬁnEOB%FmEbﬁCFﬁEQ%eaII%g nmenber

| ocki | d.the pmi I i on_to be | ock f th
mage. for m nothypipapadinaple, CpRcSERRihar PaRbEP ¢ HceRGRRSHVALR  on, e

| ati tion bet th N b d th i n_body, of the bottl
< aut omat  cabhg Fbar FBASRRLY /05 UERP30B6 S 379C Aot F oBOYBRHRay  rom each
ther, by. whigh the. LDg LS | bl g _the t | scharge. |
Chi s enboni mehre. erbafBE BRBekE LA o8 BRekRntRB fnb Fn BAEE ShaEETLP) of "

appar atus suchybhh; OUEAF be! Bnd bBEtEk! fkNPediheEbhoBr! Sabhkuegt ed. and in

this state,
to automatically open or close the opening.

Referring to Figures 12 and 13, the

description will be made as to the structure of a
10 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

15 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 apparatus in the direction indicated by

20 an arrow b, the engaging projections 3 are elastically
deformed as indicated by chain lines in Figure 13. 1If
the forée application is stopped, the original
position is restored. The releasing portion 4 has a
relatively small thickness to permit the elastic

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

It is preferable that sealing member 2 is



the main body of the bottle is retracted or advanced to automatij£ayly 20060
or close the opening. Referring to Figures 12 and 13, the description wll
be nmade as to the structure of a 10 releasing force receiving portion which
i s another one of the features of the present invention. The engagi ng
projection 3 described above is provided at each of two positions which are
dianetrically opposed to each other, and3ghe two 15 engagi ng 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 fromthe main assenbly old apparatus in the

di rection i ndmaauédchyrad @ahraungbwah, ihjectngagmnaddpngj ecomoas 3 are

el astically defornmed as indicated by chain lines in Figure 13. If the
force applicaplestis sesppedatemdéadr pyi bthe lpbkeitbvh asotbherored. The

rel easing portion 4 has a relatively small thickness to permt the elastic
25 def or mat i omatgmdaiheornpapitheri Bangufactuging medheddisausanlef such an

el astic deformation. It is preferable that sealing nmenmber 2 is 17 JULY 2006
-35 manuf act uT8@Yt RA¥ulR RFOVALEE: P¥ncABhEFhingr saPrarape agenberdsi n nateri al
or the like, but another material, or another manufacturing nethod is
usabl e.  They Thgy sgalprgymgedepy 2coR8dEPPhY BRBaPaPECRBRDLBIASTECTRE seal i ng

nenber 2 desirably has . a proper _el ast.i Gi
s?nc it is pre s—f?t%ed gnig 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

10 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

15 locking and releasing between the driving portion 20
and the engaging projection 3 can be accomplished with
a simple strﬁcture, utilizing the elastic deformation
and restoration. The above-described materials have
proper elasticities, and therefore, the engagement and

20 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
bridgé connecting the engaging projections 3, so that

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

It is not inevitable to integrally connect



since it is press-fitted into the opening la to seal it. The begt jgpy26bé!
Is | ow density polyethylene material, and preferable naterials are

pol ypropyl ene, normal chai n pol yam de, Nylon (tradenane), high 10 density
pol yet hyl ene, pol yester, ABS, H PS (shock- resistant polystyrene) or the

| i ke. By enploying an elastically deformable elastic nenber for the parts
supporting the engaging projection 3 anglefor the releasing portion 4, the
15 |l ocking and rel easi ng between the driving portion 20 and the engagi ng
projection 3 can be acconplished with a sinple structure, utilizing the
elastic deformation and restoration. The above-described materials have
proper el astithé¢iesgaqimygtbeopéoctions hebehgagbeasi ngnporfions seayagenent of
the driving portion 20 and the engagi ng projection 3 are easily effected
with sufficikbetprtovidedi fgr tThe respastive pengagind psojectiensg orm of a
bridge connecting the engaging projections 3, so that 25 such a plurality
of engagi ng pa®jekevenin3Figures Lhi #BAnlY- di spl aced by pushing one

rel easing portion. It is not inevitable to integrally connect 17 JULY 2006
-36 the engagfPELYERY cEPTERASTCEREViBERTREOPOrti ons nay be provided for
the respective engagin rojections,_, as shown in Figures 16 and_ 17.
(Driving Force receiviﬁﬁgﬁﬁi%PgnFOSFﬁgpﬁ?rigg FBeF?Sg?Elﬁﬁ}o?hﬁlﬁ%scription

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

10 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

15 supply device 400.

In the cylindrical coupling engagement
portion 2c of the sealing member 2, the two parts
provided with the respective engaging projections 3
are elastically deformable, such that parts are easily

20 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 3, and the
engaging projection 3 and the releasing portion 4 are

25 integral with each other.

On the other hand, the locking hole 20h of

the driving portion 20 provided in the main assembly



be made as to the structure of the coupling engagenent portion %9JWLQ‘QO%§OI
in the sealing nenber 2, which is another one of the features of the
present invention. In this enbodinent, the sealing nenber 2 is 10 provided
wi th the coupling engagenent portion 2c in the formof a cylinder. As
described in the foregoing, it also functions as a drive receiving nenber
to receive the driving force fromthe dcgying force transmtting portion 20
provided in the toner 15 supply device 400. In the cylindrical coupling
engagenent portion 2c of the sealing nenber 2, the two parts provided with
the respective engaging projections 3 are elastically deformable, such that
parts are easiloy 2@dendfeltast apphirntdel asmednbyrubeetiager ad porbeon 3c of

t he engagi ng projection 3 being pressed by the driving portion 20. The

rel easi ng portlocked wdthr thededgagiag projeotnent 3t (koekdmgi ng proj ections
3, and the engaging projection 3 and the releasing portion 4 are 25

i ntegral wthswaflacethef. the seeldngemembed, 2t heWheokthg headigg@h of the
driving portion 20 provided in the main assenbly 17 JULY 2006 -37 100 side
of the appar amembes ZoAst inseadedo intot §hpedrigiragdrarthonh20enthgi ng
projection 3 (locking surface) of the sealing nenber 2. Wen the sealing
menber 2 Ps | FROOLE] INFEeFtiRR 48 frrgmBdiehef Dy, PrA¥idiBgpshA jnsertion is

acconpl i shed b rovi di ng .t he -
P d&iging por%ion 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
smoothly inserted into the driving portion 20 because

10 of the provision of the tapered surface 20b.

The driviﬁg 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

15 sealing member after the engaging projection is
engaged with the locking hole 20h.

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

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

25 driving portion 20 'in the main assembly of apparatus.

When the toner bottle 1 is further inserted,

the tapered portion 3c of the engaging projection 3 of



driving portion 20 with a tapered surface 20b defining gradually,dggsResssnd
I nner dianeter at the free end of the driving portion 20. The sealing
menber 2 is snoothly inserted into the driving portion 20 because 10 of the
provi sion of the tapered surface 20b. The driving portion 20 is provided
with an engaging rib 20a for rotating the toner bottle 1, and the engagi ng
rib 20a abuts the drive receiving surfaecgg-3a to transmt the rotational
driving force to the 15 sealing nenber after the engagi ng projection is
engaged with the | ocking hole 20h. Referring to Figure 15, the engagenent
bet ween the driving portion 20 and the sealing nenber 2 in this enbodi nent
wi Il be descrithedse2ding Riegpes L5 is( Arogights intst stontelcdn wilth dber i s
setting a new toner bottle 1 in the direction indicated by an arrow an in
order to inst&@pered susfacee 20k efaddenidniviog gorti®na@®ar &Sus, in which
the toner bottle 1 is not yet been engaged with the 25 driving portion 20
in the main aSYOWH yrof( Blpda&y digure \Msgn anke theh &ngasting Praiectiomer
i nserted, the tapered portion 3c of the enga ingfprojection_S of 17 JULY
2006 -38 the Sedfi h§ingngeyided ?YbF§@ngRQHﬁﬁ(ﬁﬂﬁe%9?\% d€ taper ed
surface 2Q0b of the drivin rtion 20 sho in (B) in Figure 15, and
t he engagPng f‘@cﬁlﬁtl%qqglybé]ie%é’r&[ﬁdgz(?w HES & 5er ed surface 20b while
5 being elastically deEﬁRﬂFQﬂgm¥§¥%ﬂé¥yf¥%ertion 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
10 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 locked
15 relative to the driving portion 20, and the pésition
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
20 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, but is firmly
fixed to the driving portion 20.0n the other hand,
since the toner bottle 1 is instructed, the sealing
25 member 2 is separated away from the toner bottle 1

with certainty, so that opening la is unsealed or

opened. The sliding retracting operation of the toner



Wth the further insertion of the toner bottle 1, the engaging quﬁgﬁﬁidy@ 3
passes by the straight portion 20g containing fromthe tapered surface
20b, the engaging projection 3 restores 10 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. In the state, the-gpgaging projection 3 is firmy

| ocked 15 relative to the driving portion 20, and the position of the
sealing nmenber 2 in the thrust direction (axial direction) is substantially
fixed relative to the main assenbly of apparatus. Therefore, even if the
toner bottle boit$le0lr mayabeecdntarradatipdewitbnthadopenengbyndn arrow arrow
b, as shown in (C) in Figure 7, the sealing menber 2 does not nove in the

same directi oflOB&ng; OPLIAKLON pfxERet sTPRE BPYSF nyo pRFOYEHRLR0L®N t he ot her
hand, since the toner bottle 1_is instructed, the sealing 25 nenber 2 is
separ at ed awa?hﬁr8ﬁFPh€SFGW€ﬂYb69§I8f1thﬁdFHP€E?FH§nty, so that opening |a
is unseal ed or opened. The sliding. retracting operatjon of the toner 17
JULY 2006 -39 bottle 188a °EetPﬁté?FSFQFeapﬁFgﬁlgﬂe_BB%nFﬂ@eﬁnd cl osing
RN iy T ST S R AL HIE S Pt N R
with the SealB@gtﬁ%”ggglgngiégﬂber 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
10 bottle, the empty toner bottle is taken out to
exchange it with a new toner bottle. The dismoﬁnting
operation is carried out by the above-described steps
in a reverse order.
In detail, when the operator opens the front
15 cover, the following occurs. First, the main body of
the toner bottle advances toward the sealing member
while the seéling member is locked in the main
assembly of the apparatus, by which the sealing member
of the opening is automatically sealed. By a pushing
20 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
25 opening, so that sealing member is disengaged from the

main assembly of the apparatus. By this, the toner

bottle is prepared for being removed from the main



or the sealing nenmber 2 may be slid with the toner bottle 1 fixpgdyypy 2066 h
of themmy be slid away from each other. Wen the toner is used up from
the toner 10 bottle, the enpty 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 15 cover, the follow nggqgccurs. First, the main body of
the toner bottle advances toward the sealing nmenber while the sealing
menber is locked in the main assenbly of the apparatus, by which the
sealing nenber of the opening is automatically sealed. By a pushing 20
menber 21 whi aBsembllybefdeher apedrheasi.nafter, a releasing projection is
actuated to rel ease the engaging projection fromthe |ocking hole. Then,
the rmain bodyStruthereoré¢imboatlieg secessidtyedft phaskeslignmbnthe seal i ng
menber re-press-fitted into the 25 opening, so that sealing nenber is

di sengaged fromthe nihe desexibpfion widlapgamades asByot fkhe, the toner
bottle is prepared for being renmoved fromthe main 17 JULY 2006 -40 assenbly
of the appar astguctsreueldmdnatipanihengesessisvi pfoPhgsgesalapngentnt) The
description will be nmade as to the _structure elimnating the necessity of
phase al i gnneihen §henterer: 8R&t1Bodt 1& Provghitodgie engadIemgRgenent

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 recess and

10 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
15 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

20 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

25 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



with the main assenbly driving portion 20. In a conventional driyejuLy 2006
transmtting nmeans using a conbination of projection and recesses type
coupling drive, it is necessary to engage a recess and 10 a projection with
phase alignment. This is not necessary according to this enbodi nent.
Referring to Figure 18, this will be described. Figure 18 shows a
positional relation in the rotational darection between the engagi ng
projection 3 15 and the engaging rib 20a when the sealing nmenber 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). Assootagiomal déhpagthonrod tia toemer Neolenhapory thej ection 3
are not aligned with each other when the user inserts the toner bottle 1,
when the tonbasértior afjthe ntenerdbotitbet Hehgrengaging mpjgwisian on, the
sealing nenber 2 is |ocked with the driving portion 20, and when the toner
bottle 1 is 23Arksratignedtwtthechne ngnaegiRd Dib s2Qmads fSRAWR HE t oner
bottle 1 to establish the toner dischargeable state, However, dependi ng on

the position ) t®e H79YEE V1800612 480181 GRFDNL VM ikt Qe toner
3 i s ai iBnec9bEe hetenbAte ket trbBathe Brenrtetpined Berylie 15, In
this case. eveR! LndkgihgnEEoTelRItheaR LRel RRELE S8 1" fhd NEn U HlE] or m ned
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
10 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
15 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
20 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
25 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



the engaging projection 3Ainterfere with the engaging rib 20a qz h@ dd%
is not released outwardly. Then, the locking is inconplete. If t é %
bottle 1 is retracted with the state, the toner bottle 1 is 10 retracted
together with the sealing nmenber 2 since the |ocking with the main assenbly
driving portion 20 is inconplete. The opening |a cannot be unseal ed or
opened. In order to avoid this, the nunbgsy_of 15 engaging projections 3 is

| arger than that of the engaging ribs 20a by at |east one, by which not al
of the engaging rib (s) and engagi ng projection (s) are aligned. In the
case of (A) of Figure 18, one of the 20 engaging projections 3A interferes
wi th the engagbegettby208ckady ahareherefors, nbhel boked yottié he i&@in
assenbly driving portion 20. However, the other one of the engaging

proj ecti ons 3Bepaeatadt awayeftromethet Seal hng engageng2 rebtROat and t her ef ore,
it is correctly 25 locked with the driving portion 20. Thus, even if one of
t he engagi ng proptemj, ose BAatsopenihgckadiscunsealéq, tAhfterhkheengagi ng
projection 3Bis 17 JULY 2006 -42 correctly | ocked, and therefore, the toner
bottle 1 is opphingedaah@yunseaiefe thal ingomphetel? enga@ed problem so
that opening la is unsealed. After the opening la is unseal ed, the

i nconpl et @l y GﬁgégéHQSréhgaeﬁngsrPBOESQtlQuBnggﬁPeohPt%Ff?ﬁ%n¢%terference

sooner or later by the rotation of the main assembly
driving portion 20 in the di:ection indicated by an
arrow c, and therefore, correct locking of the
engaging projection 3A is established. With further

10 rotation, as shown in (C) of Figure 18, 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

15 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

20 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. 1In
that case, the number of the engaging ribs is not more

25 than three.
In this case, even if the number of the

engaging ribs and the number of the engaging



sooner or later by the rotation of the main assenmbly driving poj#ijgpy2goén
the direction indicated by an arrow c, and therefore, correct Iocﬂlng o?

t he engagi ng projection 3Ais establ i shed. Wth further 10 rotation, as
shown in (C) of Figure 18, the engaging rib 20a is engaged with the
engagi ng projection 3B, so that rotation is transmtted to rotate the toner
bottle 1. By providing the nunber of engaging 15 projections 3 which is at

| east one larger than the nunber of engaging ribs 20a, at |east one of the
engagi ng projections is engaged with the |ocking hole wthout an
interference with the engaging rib irrespective of the position of the
toner bottl e prohe@biohs aveathenshmdir thei dastanceh(phasahebetwéent oner
bottle 1 can be assuredly set in the apparatus. The nunber of the engaging
proj ecti ons 3theyengagingrriht may baamadeodiffepenhi Erembbhénent. In that
case, the number of the engaging ribs is not nore 25 than three. In this
case, even ifdifEanaAbéPhacel hbetURgRgrRY PRE3TARA PRRIAGKHERS of PY he
engagi ng 17 JULY 2006 -43 oj ections are the same, the distance (phase)
between the BRHEHI &b }?Bsﬁa9 BcSREATIRPF PEPERELEPBM 1RclOHi th&nce (phase)

oroj ecti o | SRG AEKB BB RBSAERSY FPohBYR: kBT BeRRBRORNEE  KERr ti on of
the bottle, so that correct looking can be accomplished
there.
When a plurality of engaging ribs are
provided at different circumferential position, it is
10 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. 1In
15 this modified example, a shallow locking groove 20e is
extended in the entire inner circumference of the
engaging porfion 20d of the main assembly driving
portion 20, and an engaging hole 20d for engagement
with the engaging projection 3 is formed in the
20 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
25 the engagement in this modified example will be

described.

In Figure 21, (A) shows a state in which the



bottle, so that correct |ooking can be acconplished there. Wen 3 W N %ty
. . . : : : . 17 JULY. 200!
of engaging ribs are provided at different circunferential position, it TS

10 preferable that engaging ribs are disposed at regul ar

intervals in

consideration of the drive transm ssion property. Figure 20 shows anot her
exanpl e which also elimnates the necessity for the phase alignnent. In 15

this nodified exanple, a shallow |ockingggroove 20e is

extended in the

entire inner

driving portion 20, and an engagi ng hol e 20d for engagenent
engagi ng projection 3 is formed in the 20 | ocking groove 20e.

ci rcunference of the engaging portion 20d of the main assenbly

with the
The | ocki ng

groove 20e istonerabotddep lahasonotnpket begnepgsgetedi ihtdhehengaph ng
projection 3, but is so shallow as to permt half engagenent to permt
automati ¢ unsessembplgctiraninBepertiog 20, Fagdr thé@lengdgingehale o20dpon 25
the engagenent in this nodified exanple will be described. In Figure 21,
(A) shows a stodt ¢henmatincasseably duoivipg0portidonoA@randtthe 1 has not yet
been inserted into the main assenbly drivingﬁgortion 20, and the engagi ng

hol e 20d of engaging R¥edestyonr Bverglpoat me

ep anarehrotnahigngd

projection 3 sealing nmenber 2 are not aIi%ned 5.in the positions in the

rotationaP di A@ithenpogdtions in the rota

10

15

20

25

ional 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 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 204 and the engaging
projection 3 are aligned as shown in (C) of Figuré 21,
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 tonef 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



i ndicated in X-X cross-section. Wth the insertion of the toner

the state shown in (B) of Figure 21 is reached, in which the en628$$$f§656
projection 3 is half-engaged with the | ocking groove 20e. Wth the 10
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
menber 2 is |ocked wth the | ocking groease 20e, so that sealing nenber 2
and the toner bottle 1 are spaced apart with certainty 15 to unseal the
opening |la. When the main assenbly driving portion 20 rotates in the
direction indicated by an arrow c, the engaging hole 20d and the engagi ng
proj ection 3 apemdtiged sasigpen and E@swf Figure 21, and the engagi ng
projection 3 is now conpletely 20 engaged with the engaging hole 20d to
permt transm ssi on ofAddidionadtliyonsdinge \they dpendag land iclosimgner ,
according to this enbodinent, the toner bottle 1 can be properly set in the
mai N assenbl PPEO@tFOn HOL e AReNiNg @y the itenan iswppdive 25 toner bottle
1 into the main assenbly 100, wi thout the necessity of adjusting the
position of tHEH@INEF 1§ puioRatigadilivopRechtes tdirotheTméd®r ore, t he
exchange 17 JULY 2006 -45 operation is sinple and easy. Additionally, since
the opening aPfaMihet cﬁi'grlé‘ﬁ% kgmine: aRRaARaiRSt ante MEF&ET§opl v

contal ner | ayLomatleald v exeot GO (G P ARG Yoellng™oe

This eliminates the possibility of contaminating the
hands of the user.
(Releasing method)

10 Referring to Figure 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

15 1 is removed, and a new toner bottle is set.

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

As shown in Figure 22, the inside of the main
assembly of the apparatus, more particularly, the

20 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.

In Figure 22, (A) shows a state in which the

25 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



the user is not required to open or close the opening. This elifg ﬂL? oqge
possibility of contam nating the hands of the user. (Releasing ne od?
Referring to Figure 22, the description will be made as to rel easing

bet ween the engaging projection 3 and the main assenbly driving portion 20.
When the toner supply is conpleted, and the toner bottle 1 becomes enpty,
the current toner bottle 15 1 is renovegg-and a new toner bottle is set. At
this tinme, it is necessary to release the sealing nenber 2 fromthe driving
portion 20. As shown in Figure 22, the inside of the main assenbly of the
apparatus, nore particularly, the 20 inside of the driving portion 20 is
provi ded w t h2@ apdsthaegseahibryg Rdmbdhe2 pishrelpasatherthisl pushimegble in the
sanme direction as the direction of the axis of the driving shaft |Ib of the
toner bottl e fiember Rjuis 2@novdnged higwsa adsrtextteiom i ictatteére by? &t oner

supply is conpleted, and the opening la of the toner bottle 1 is in an open
state. Wien taerdwcki hg beeweeheasingdrper hitopot tatorthey fnger eaad®L 46 20 and
the sealing nenber 2 is released, the pushin menber 21 is announced in a

di rection i ndtkatseabingnnembebvl a By Winkch e&é%s#?ﬂga%ﬁﬁrftg @PEien the free
end of the sealing nenber 2, by which the rel easing portion 4 5 is

el astically déFopheatigaihe defermed ¢inithe spme 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.

10 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

19 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

20 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

25 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



correspondi ngly, the engaging projection 3 integral wth the rel7€aRiy9006
portion 4 the fornms toward inside. By this, the engaging projection 3 1s

di sengaged from the main assenbly driving portion 20. 10 The pushi ng nmenber
21 further advances in the direction of arrow a, by which the sealing
menber 2 is press-fitted into the opening la, thus resealing the opening
la of the toner bottle 1. The pushing neaber 21 is even further advanced in
the direction of arrow 15 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 renove it. As for the driving structure for the pushing nenber 21,
it may be inteffek&t tHewdtikengegdopgnopgratdon?2ndependgnipgrat inn of the
front cover 15 of the main assenbly 100 of apparatus such that when the
front cover apothegpahternahdvpushitngsnpateinkermelatednwihbh thHerecti on of
arrow a to effect disengagenent between the sealing nmenber 2 of the toner
bottle 1 and £mEnEscave¥i A§ pérthenmedn asgemrhén ﬂﬂg pfokhecover 15 is
closed, it is advanced in the direction of arrow b, Alternatively, a
drivi ng not or 2BPaTAEVF| kBUtsayBagued ievepLisopogvideds whi¢h 3§ 25

5 manipulated by the user and is interrelated with the
pushing member.

As described in the foregoing, according to
the embodiments, the toner suppiy container can be
locked in the main assembly of the electrophotographic

10 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

15 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

20 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

25 and reliable drive transmission.

In the toner dischargeable state, it is not

necessary to provide means for rotatably supporting



effect the disengagi ng operation independently. In another alteqp?gbyg 0§t
Is not interrelated wwth the front cover 15 of the main assenbly OP he
apparatus, but a manual lever is provided, which is manipulated by the user
and is interrelated with the pushing nenber. As described in the foregoing,
according to the enbodi nents, the toner supply container can be |ocked in
the mai n assenbly of the el ectrophotograppic inmage formng apparatus by a
snap fit type engagenent wth certainty by inserting the toner supply
container. Wen it is to be taken out, the snap fit type locking is easily
rel eased by pushing the releasing portion. Thus, the supplying operation
from the tonehesdppkyngoshafbelbi atachenphishpedwi $hd@ oEryhe si npl e
operation. Accordingly, a toner supply container of high operativity can be
provi ded. | n &ddetri bottlbe drhisgaimpinfyothéhetouctere tamdsavsisdon for the
toner supply container is sinultaneously effected, and al so the openi ng and
cl osi ng oper athenpfroblemeofptonay teakbge, stonguentnoséyseffect ed. These
advant ageous effects can be provided by very sinple action at |ow cost with
conpact strucPgpduchianrefi gppeserpactichasnandi 8p.onn t he toner
di schargeabl e state, it is not necessary to provide neans for rotatably
supporting 17 (¥mpedipept- 43
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
10 corresponding functions, and the 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
15 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 are provided at each of four
circumferentially equidistant positions so as to
20 constitute pairs. The structures of the driving
portion 20 for lockihg engagement with the engaging
projection of the sealing member is the same as with
the Embodiment 1.
Correspondingly, the pushing member 21 is in
25 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,



the driving shaft

sinplify the structure and avoids the problem of toner | eakage,

i ncr ease,

production of coarse particles and so on. 5 (Enmbodi nent

Referring to Figures 23-25, 32, a second enbodinment of the present
i nvention wll be described. The sane reference nunerals as with t
enbodi nent are assigned to the el enents_fgwing the 10 correspondi ng

functi ons,

and the detail ed description of the common structure is

for sinplicity. As shown in Figure 23, in this enbodinment, the rel
projection 4 (releasing portion) is provided on an outer surface n
the 15 cyl i ndrathér cthahi agskbhdabbeendd pastimntRe Hfréteemsedd mewgt menber 2
as in the first enbodinment. In this enbodi nent, engagi ng projectio
t he rel easi ngTheointnen gunfacerofi tirel fiteeaemd gpofion af rtheferential ly
equi di stant positions so as to 20 constitute pairs. The structures
driving portpushogfoemberk?hg(evbtydnbaal hembehe bsgbapened psutlection of
the sealing nenber is the sane as with the Enbodinent 1. Correspon
t he pushi ng rrEh'Bér112113¥sd%%'“e?§rth’éc¥%¢$#%f Bhay| imdekhe ovRickRLIMe outsi de

peri phery

for engag%nen?fmFFﬂ ERel

10

15

20

25

the drivin ortion 20 as shown in Figure 24 and is
3@$5a§?950$%rﬁ%aad ghe j{fSe 26p@. -y 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 embodiment, the entire
sealing member can be integrally molded,Aand
therefore, the production property of the sealing
members is drastically improved, and the manufacturing
cost can be feduced.

In Figure 25, (A) shows a state in which 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 member 2 are to be
released, the pushing member 21 is advanced to the
releasing portion 4, as shown in (B) in Figure 25, 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 4)

| b at the main body side of the toner bottle.1;hb§Y2006
rque

2)

he first
omtted

easi ng

ot inside
n 3 and

of the

di ngly,

sl i dabl e



rather than a slidable rod as in the first enbodinent. The inneli7 U[@%ﬁﬁsOf
the free end portion of the pushing nenber 21 (cylindrical nmenbe ?

tapered such- that inner dianeter increases, that is, the thickness 5 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 engagenent. Slits
2e are forned at the lateral sides of thg-supporting portion 2f for the
engagi ng projection 3 and the 10 releasing portion 4 to facilitate inward

el astic deformation of the engaging projection 3 and the releasing portion
4 and restoration. According to this enbodinent, the entire sealing nmenber
can be i ntegralyl ghaokdedtiendefbrnbtiohoof, theespppdutingnperopemnty of the
sealing nmenbers is drastically inproved, and the manufacturing cost can be
reduced. In FRgurendSsi@n}]tshevnsdyst the engapind phejecbiem Iupply is

conpl eted, and the opening la of the 20 toner bottle 1 is still open. Wen
t he engagenenﬁ1§§ﬂﬂ§§ﬁ inwardily 599ekBRy wikhvthg peleashnaorertieme seal ing
menber 2 are to be released, the pushing nenber 21 i s advanced to the
relea3|ng por f-onBY¥, thisshihA PﬁgPS}ngnPFPgﬁFE12B 652@1§ﬂ%$39%¢easing

portion 4 ressed i nwardl & I, nner surface t he. pushi ng nmenber
21. This dls%FQE‘e§th5'aﬁé‘| 8§§Fﬁ‘5 Boffi¥hng Pﬂﬁé}aPy arr'mgd) 17 JULY 2006
-50 releasing steps are carried out in interrelation with

the opening operation of the exchange cover by the

operator.

Thereafter, the pushing member 21 is advanced

10 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

15 user who is going to take the toner bottle 1 out.

As described in the foregoing, according to
this embodimént, by the provision of the releasing
portion 4 on the outer surface of the cylindrical
portion 2c¢, the same advantageous effects as with the

20 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, and
thus improving the production property.

25 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



by the elastic deformation of the supporting portion 2f, and 17 JULY 2006

si mul taneously, the engaging projection 3 is displaced inwardly t%%ér er
with the releasing portion 4. By this, the engaging projection 3 is

di sengaged 5 fromthe main assenbly driving portion 20. The releasing steps
are carried out in interrelation wwth the opening operation of the exchange
cover by the operator. Thereafter, the_gushing nenber 21 is advanced 10 in
the direction of arrow a, so that sealing nmenber 2 is returned to the
sealing position of the toner bottle 1, as shown in (C) of Figure 25.
Subsequently, the pushing nenber 21 is further advanced to slide the toner
bottle 1 per setéRati@oGhéé@Nin@CoHEithéi dPehitg 15the eéngdgemén®oi Ng to take

the toner bottle 1 out. As described in the foregoing, according to this
enbodi nent, byetheepr thé séndag@ing hero géetsomg( 1Ppekingnsdrbacé heamwdit er
surface of the cylindrical portion 2c, the sane advantageous effects as
with the 20 fthetdeibingnportiesc?2bitds nainteined! ovlng rehedeingr ovi ded.
According to this enbodiment, when the sealing nmenber 2 is produced by
i nj ecti on nol orageotien dees Mmohtkavel suchea nbinctienbeardsily renoved, and
t hus inproving the production property. 25 A width of the engaging
proj ecti on i sthargéere; hthetwedthdis Bedueed e aatnimise ofetFe®inso t hat
when the main body of the bottle is retracted for 17 JULY 2006 -51
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
10 (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 projedtion which receives the rotational
15 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
20 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
25 projection 4 are provided at each of four

circumferentially equidistant positions on an inner

surface of the engaging portion 2b.



automatic unsealing of the opening, the engagenment between the1@NgAY Jtd6
projection (locking surface) and the driving portion 20 is maintained. The
rel easing projection does not have such a function, and 5 therefore, the
width is reduced to mnimze the resin material cost in the manufacturing.
It is a possible alternative that thin portion 2y is provided as shown in
Figure 32 to nake the base portions of_g¢fe supporting portion 2f 10
(supporting the engaging projection and the releasing projection) easy to
deform Wth this structure, the disengagenent action is nade sure while
maintaining a sufficient rigidity of the sealing nmenber including the
engagi ng projection whCebrésponieigt be sathnta osetuctdralroditige force.

(Enmbodi nent 3) Referring to Figures 26 through 29, a third enbodi nent of

t he present i|iseebingnmaimbérb2, deher mbin. assembhy detwirng epdoliorer2Q as shown
in Figure 20 24, the engaging projection 3 and the rel easing portion

(rel easi ng prbpecei oahfigtvatiae sbhawnnin Feopee 27 ar The ovdted at the outer
surface of the engaging portion 2b. In this enbodinment, as shown in Figure
26, the engagpAgepbPbyecdriving nagtine 2@| comphises preykbrdwical are provi ded
at each of four circunferentially equidistant positions on an inner

surface ol thBOER&GEFNngNELRELBE 2biree epfypopbrons20b, a small

diameter portion 20c, a large diameter portion 204 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
10 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.
15 Referring to Figure 28, the description will
be made as to engagement between the driving portion
20 and the séaling 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
20 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 locked with the driving
portion 20 provided in the main assembly of apparatus.
As shown in (B) of Figure 28, when the toner
25 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



Corresponding to such a structure of the sealing nenber 2, the jpig 006
assenmbly driving portion 20 has a configuration shown in Figure 2% %ﬁ
main assenbly driving portion 20 conprises a cylindrical 5 portions
including a free end portion 20b, a small dianeter portion 20c, a |large

di anmeter portion 20d and a rear end 20e which have different outer
diameters. It also conprises a through-$®+e 20f through which the pushing
menber 21 is penetrated. The inner dianmeter 10 of the through-hole 20f is
constant. The small dianmeter portion 20c has a m ni num out er di aneter and
Is provided with an engaging rib 20a extending in the |ongitudinal
direction of ifeguidedngypbhei bapevedtsusbaee ofcthermednat rikel fyeepposite
positions. 15 Referring to Figure 28, the descri on will be nade as to
engagenent be?ﬂéeﬁOthoﬂr9§|h@ep%¢$¢©hn92®r%hﬁctﬁ@ns%aJ¢m@ ¥enber 2 in this
enbodi ment. In Figure 28, (A) shows_a state in_which the toner bottle 1 is
inserted in aQHP¢E€%FBnaPﬁd? %fEHCB§1Y2@e5ﬂr%?¢OM/b for a user to install a

new toner bottle 1 |nt§ EH EH assenblg aratus,.in which the toner
bot 161 15 not yet_belhERoEREHAF L FiTRE h??v.ﬁﬁe ‘b‘?ﬂ? $820 provided in the
nMai n asse y_of aggarat

h h
bot 1 1 1s TRPPREFERRELY nav edcBenaad By 1P, ehrbinfaefbiPred in'the
seal!ng nenbe80§7 gﬁL%Rgggtlhnge) fnﬁfﬁﬁr¥”£@ tpﬁengércgésenbly driving

portion 20 an
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 asseﬁbly
10 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

15 direction) is fixed relative to main body of the toner
bottle 1. Therefore, when the toner bottle 1 is
retracted théreafter, the sealing member 2 is not
retracted together with the toner bottle 1 but is
firmly fixed to the main assembly driving portion

20 20.0n the other hand, only the toner bottle 1 is
destructive, the sealing member 2 becomes away from
the toner bottle 1 the unseal or open the opening la.
The retracting operation of the toner bottle 1 may be
suéh that toner bottle 1 is slid in interrelation with

25 the opening and closing operation of the front cover
15 (Figure 2).

Referring to Figure 29, the releasing or



I's guided by the tapered surface 3c fornmed at the free end porg#ggﬁyfobge
engagi ng projection 3, and is gradually and el astically deforned. 't%]
further insertion, the engaging 5 projection 3 having passed by the straight
portion 20g, as shown in (C) of Figure 28, the forced deformation is

rel eased by the space portion 20h not having the engaging rib 20a, and the

engaging projection 3 is firnmy Iocked_gngh the main assenbly 10 driving
portion 20. In the state shown in (C of éigure 28, the engaging projection
3is firmy engaged with the main assenbly driving portion 20 such that
position of the sealing nenber 2 in the thrust direction (axial 15

direction) isdfisefgagehat aveiba AR RhRedemBbgimentoneil Bettle 1. Therefore,
when the toner bottle 1 is retracted thereafter, the sealing nmenber 2 is

not retractedekegeblar, with the toner bottle 1 but is firmy fixed to the
mai n assenbly driving portion 20 20. On the other hand, only the toner bottle
1 is destructive, thewheal the seabehgZmbaberel asayof baniisbrgagear bottle
1 the unseal or open the opening la. The retracting operation of the toner
bottle 1 may Heomstktle main bssembigt diré vingspseirtdonn2Dpnt eheepashbngwi t h 25
t he opening and cl osing operation of the front cover 15 (Figure 2).
Referring5to Pegbexr 29, dilsposedeati teocenrrall poeddén- 64 the main
assembly driving portion 20 is slid in the direction
of arrow a, and only by which it is disengaged from
the main assembly driving portion 20.
By advancing the pushing member 21 in the
10 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
15 engaging projection 3 displaces outwardly. By this,
the engaging projection 3 is disengaged from the main
assembly dri&ing portion 20.
With further advancement of the pushing
member 21 in the direction of arrow a, the sealing
20 member 2 is press-fitted into the opening la as shown
in (C) of Figure 29. In 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
25 slid backward to a position where the user can easily

take the toner bottle 1 out.

As for the driving structure for the pushing



di sengagi ng action in this enbodinment wll be described. Wen thJefgéb&?
menber 2 is to be disengaged fromthe nmain assenbly driving porti , Lhe
pushing 5 menber 21 disposed at the central portion of the main assenbly
driving portion 20 is slid in the direction of arrow a, and only by which
It is disengaged from the nmain assenbly driving portion 20. By advanci ng
the pushing nenber 21 in the 10 direction.of arrow a relative to the

rel easing portion 4 provided in the instde of the sealing nenber 2, the
part supporting the releasing portion 21, as showmn in (B) of Figure 29,
defornms outwardly so that releasing portion displaces outwardly, and

therefore, thgedBefNgRYi NY RAPI BE! IR eArdi SBAACESLRUENG! Shoni Ry ddgs. the
engagi ng projection 3 Is disengaged fromthe main assenbly driving portion

20. Wth furta%smga%@ﬁsﬂioﬂfofh%@uﬂwg coREPers 2ds i phd heathh recti on of

arrow a, the sealing menber 2 is press-fitted into the opening |la as
shown in (C) agkekblyr €08% £ ! appatatwesstcOnthabewssr! thg frdmber 2 unnseal s

the opening la of the toner bottle 1. By further advancenent of the pushing
menber 21 in coherdibeisi openédarthey pushivwg tmembebo2l |Modegpein skheées 25 slid
backward to a position where the user can easily take the toner bottle 1
out. As for téérdctvongoftancowrea toreffiechudisengdgenehty DEOEecens
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
10 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
15 pushing member.
In this embodiment, not releasing portion is
not exposed fo outside, and therefore, in case that
toner supply container is unintentionally let fall,
the releasing portion is not damaged, and therefore,
20 the shock resistant property is high during the
transportation.
In addition, by a very simple sliding of the
;p@éh;ng member in the forward and backward directions,
tge;drive transmission of the toner bottle can be
25 AgaSily disengaged, and simultaneously, the opening gpd
closing of the opening of the toner boftle can be

accomplished.



menber 21, it may be interrelated with the opening and cl osing19Rgjidt3g08 Of
the front cover 15 of the main assenbly 100 of apparatus such that when the
front cover 15 is opened, the pushing nenber 21 noves in the 5 direction of
arrow a to effect di sengagenent between the sealing nmenber 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 % arrow b. Alternatively, a
driving notor or the like is used to 10 €1Tect the di sengagi ng operation

i ndependently. In another alternative, it is not interrelated with the
front cover 15 of the main assenbly 100 of the apparatus, but a nanual

wih the "15 pushi ng revees FPERHEES creccls G b dbdhT 00T
not exposed tQ,QUItS J[rg@?az_lgﬁgt{&? stof Los€aseeh Bm é@%@}&%@ cont ai ner

S unlntentlona the releasing portion |s not ed, and

therefore, Zoaﬁcﬁ‘eréf'%lée&fﬁ@é“ﬁr&ﬁ&?ﬁééi/oﬁs hi gh during the .
transportation. In addition, by a very sinple sliding of the pushing member

in the forwardembsldmektvedyl directions, the.drive transm ssion of the toner
bottl e can be 25 easily di sengaged, and si mul t aneously, the opening And
Cl osing of the openi ngrefethindg oberFigiié e3¢ANa bfoustlc Gidddihesht 17 JULY

2006 -56
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
10 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
15 each 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
20 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
25 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



These advant ageous effects can be provided by very sinple acthgguﬂyidmy
cost with conpact structure and reliable drive transm ssion. odi ment 4)
5 Referring to Figure 30, a fourth enbodi nent of the present invention wll
be described. In this enbodi nent, as shown in Figure 30, a sealing nenber
2, an engaging projection 3 and a releasing portion 4 nounted to the
opening la of the 10 toner bottle 1 are rppufactured separately with
respective to each other, and then they are assenbled. As shown in this
Figure, two novable arns 3e are nounted by hinge portions 3h on the end
surface of the sealing nenber 2 such that they are opposed to 15 each

ot her. Each of th&e émyadleg apre Pect ol IVi sleshddgedbBe fwBeh etttk pdd on with
an engagi ng projection 3 for effect with the engagenent which is simlar to

that in the fassémish$odiireivig doet bnga2l s Epwctinon@ B of Fiarected with
20 each other by a link 3g through hinge portions 31. The |ink 3g includes
two nenbers coB@ectEile byain hasgenblwidhi ¢inmg tpant asn 20 edwisabike porti on 4.
From an i nside of the novable arm 3e fixed projections 3f are projected
opposed to eackhbs hembedimerst aigchor #xquple crhathA showmgi|Figune essed
between the fixed projections 3f. By the urging force provided by the
spring 3j,%thelfovabl e arm 3e urged outwardly, so 17 JULY 2006 -57

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
10 apparatus, similarly to Embodiment 1. More
particularly, when the toner bottle 1 is inserted, the
engaging projectidns 3 are brought into contact with
the main assembly driving portion 20, by which the
movable arms 3e are tilted inwardly against the spring
15 force of the spring 3j together with the engaging
projections 3. With further insertion, the engaging
projection 3 are engaged with the main assembly
driﬁihg portion 20 at a predetermined position by the
spring force of the spring 3j, and simultaneously, the
20 movable arms 3e restore the original position shown in
(A) of Figure 30.
On the other hand, when they are to be
disengaged from each other, as shown in (B) of Figure
30, the pushing member 21 is pushed against the
25 releasing portion 4 in a direction indicated by an
arrow a, the engaging projections 3 are easily tilted,

so that they are disengaged.



t hat engagi ng projection 3 is engageable with the main assenbl d'ﬂq 6
portion 20 as shown in (A) of Figure 30. The main assenbly driving portion
20 suitable-in this enbodinent is for exanple that shown in Figure 5 14.
Wth such a structure, when the toner bottle 1 is to be engaged with the
mai n assenbly driving portion 20 by the engaging projection 3, it is enough
to insert the toner bottle 1 into the najgl assenbly of 10 appar at us,
simlarly to Enbodinent 1. More particularly, when the toner bottle 1 is

i nserted, the engaging projections 3 are brought into contact with the
mai n assenbly driving portion 20, by which the novable arns 3e are tilted

i nwardly agai nst the simiigAby fio ctheoffdlNowiipid rgnbijd inegrishercha th t he
engaging projections 3. Wth further insertion, the engaging projection 3
are engaged v@ttrudtvwrerm i tEsiserdnbodicient ral gordnon d&$ athea samedet er m ned
position by the spring force of the spring 3j, and sinmultaneously, the 20
novabl e ar ns Bvardstgraus reef fr¢ttg nal position shown in (A of Figure 30. On
t he other hand, when they are to be disengaged from each other, as shown in
(B) of Figure 30, thdrpudhisenrhadiaent), itheellasatiadefarmatdors rel easi ng
portion 4 in a direction indicated by an arrow a, the engagi ng projections

3 are eadi|y &5 |NQ¥ Useo thmienIRIAng LR IRGHRRF may he WaRsweL 58

any material not exhibiting elastic deformation per

se, and therefore, the choice of the material is very
big. For example, various materials such as aluminum,
a steel or magnesium, or wood, hard resin material or

10 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

15 engagement area is usable. Therefore, the engagement
is very firm with high reliability.

In fhis embodiment, the elastic deformation
of the sealing member is not utilize unlike
Embodiments 1-3, but a link type is employed.

20 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

25 foregoing Embodiments. In Embodiment 5, the
structures are the same as that of said embodiment

(Figure 20) except for the portions which will be



5 10 15 20 25 Simlarly to the follow ng enbodi nents, the stﬂJffqgiyﬁﬂi IS
enbodi nent al so provides the sane advantageous effects. In this'ée

the elastic deformation is not use, the engaging projection 3 nay be nade
of any material not exhibiting elastic deformation per se, and therefore,
the choice of the material is very big. For exanple, various materials such
as alum num a steel or nmagnesium or vepd, hard resin material or the

li ke is usable. A higher engagenent strength can be naintained, and the
durability is inproved. The parts are connected with linking mechanism

whi ch provides | arger novabl e range than the elastic deformation, and

t herefore, a fesgeibeé&ngagenent area is usable. Therefore, the engagenent

is very firmwith high reliability. In this enbodinent, the elastic
deformati on of the scEo¥ rerampdRyr as shawntin iEdgund idde theodi ments 1-3,
but a link type is enployed. Therefore, the durability is better, but the
structure isoPeniRg n%f i e ctPne ¥ I‘P‘?Wél%olssﬁléw g gavidad ¢igst i ncrease.

( Enbodi nent 5% The resent invention is not limted to the
he cy indrical surface 1d adjacent the longltudlnal

5 end surface. In such a case, the coupling engagement
portion 2c is not brovided 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.

10 The coupling engagement portion 2c as 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

15 projection 3), a function of receiving a rotational
driving force from the main assembly side of the image
forming appafatus 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

20 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 2c and the toner

25 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



f oregoi ng Enbodi nents. I n Enbodi ment 5, the structures are the_ﬁgﬂﬁéﬁieﬂgwu
of said enbodi nent (Figure 20) except for the portions which wll

JULY 2006 -59 5 10 15 20 25 described. For exanple, as shown in Figure 31,
the opening la of the toner bottle 1 may be provided in the cylindrical
surface | d adjacent the longitudinal end surface. In such a case, the
coupling engagenent portion 2c is not _pnpovided in the sealing nenber 2 and
may be nounted rotatably in an end surface of the main body 1A of the toner
bottle. In this case, the opening la is unseal ably sealed by a shutter
menber S. The coupling engagenent portion 2c as a function of |ocking the

mai n body | AapbairaguisOfeir sl lreadionh odrh@ndihe rgs s@illey theér i vi ng portion 20
shown in Figure 20) of the imge form ng apparatus by a |ocking portion

(I ocki ng surfracatibnt ie eegrdived fion etle MAin) assemblgt b@n of receiving a
rotational driving force fromthe main assenbly side of the inmage formng

appar at us by appédriatusg ftdreye arec aiadintgimed iengaged drithe eaetei vi ng surface
of the engaging projection 3), a function of disengaging the nmain body 1A
of the other, and therefore, it is avoided that transmission

5 of the rotational driving force to the toner bottle is
unintentionally disengaged.

(Embodiment 6)

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

10 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

15 between an image forming apparatus and an
electrophotographic photosensitive member detachably
mountable reiative to the main assembly of the image
forming apparatus, in which the photosensitive drum is
exchanged with a new one after the service life. 1In

20 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

25 of the image forming apparatus similarly to Embodiment

1, so that rotational driving force is transmitted

from the driving portion 20 to the photosensitive



toner bottle fromthe main assenbly (driving portion 20) of the }E@ﬁf
formng apparatus by a releasing portion 4, and a function of t1h @P?%g
the driving  force received by the driving force receiving portion to the
coupl i ng engagenent portion 2c and the toner feeding nenber fixed in the
toner bottle. Wth this structure, a force of separating the toner bottle
from the driving portion 20 of the mai n.assenbly of 17 JULY 2006 -60
apparatus for sone reason or another, whitTe the rotation is received from
the main assenbly of apparatus, they are naintained engaged with each
other, and therefore, it is avoided that transm ssion 5 of the rotational

driving forcenéfndbe tPRETsPRitErds £a¥i et QUddgentinengaged.
(Enmbodi nent 6) Referring to Figure 33, a sixth enbodinment wll be

described. 10th&rdbethessan ngs Rhodi #B/tnat her |malddished®Ghani sm the
rel easi ng mechani smand the drive transm ssion nmechani sm are used between

an image formng appaxgtwisl Brife audeestSobp! the A Bid e rarsigiadd itgh Menber ) .
In this enbodi ment, the use is made 15 between an i mage form ng apparat us

and an el ectmegiah bgm aghi thjd of roweisi dn viess Mot alri ntietfert tadb [tphe nount abl e
relative to the main assenbly of the image form ng apparatus, in which the
phot osensi t i veoneunnsusplexcorbgbneni ¢h thecmage fdtming reppratiuse, [ife. In
but is applicable to a structure for transmitting
rotational, swing or reversing motion about a rotation
axis.
The automatic sealing operation for the
10 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
15 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
20 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 cover to a position
where the operator can easily take the toner bottle
25 out.

In this manner, the sliding movement

(retraction, advancement) of the main body of the



20 the other aspects, the structures are the sane as with Enbodt£§Q£Y§ooén
Figure 33, the coupling engaging portion 2c provided at an end’

phot osensitive drum 104 is engaged with a driving portion 20 of the main
assenbly 25 of the image form ng apparatus simlarly to Enbodinent 1, so-
that rotational driving force is transmtted fromthe driving portion 20 to
t he photosensitive 17 JULY 2006 -61 nenp@ii The structures for the

di sengagenent therebetween is simlar to that of Enbodinent 1. As will be
understood, the drive transm ssion nechanismof this invention is not
limted to the 5 toner supply container or the inmage form ng apparatus, but

i s applicabl ebéotBe Sige@t £6£ 10Eed] oNG Mhé | Bfeni By SEARNGE  uSed NEoPr
reversing notion about a rotation axis. The automatic sealing operation for

the 10 openi nges@yl Higg atlE® Poeés hetith na t Semp Dé | S¥d-wgtwbenerin I n
interrelation with and opening operation of the exchange cover by the
oper at or, t headditidwodythefsl hde trnoeemdnt tdistaneae vaf celde tpwstiihdg he seal i ng
menber with the engagenent between the sealing nmenber 15 and the driving
portion 20 nunembkéncchn bye whadé sherteeathamy imnbke foregebxgfitted into the
openi ng, thus acconplishing automatic sealing. Thereafter, the pushing
menber 21 sl i emodibmenks compdctherefore  heomrl beation peftthw, and 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

10 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
apparatus in a direction (axial direction, for

15 example) of relative motion of the sealing member
relative to the main body, the engaging projection or
projections ére moved in a direction or directions
substantially perpendicular to the direction (radial
direction, for example), and therefore, the structure

20 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

25 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



20 engagi ng projection is disengaged fromthe driving portion 2 v

Furt hernore, the pushing nenber 21 pushes the main body of the o‘ma"r B%qstle
together with the sealing nenber toward the change cover to a position
where the operator can easily take the toner bottle 25 out. In this manner,
the sliding novenent (retraction, advancenent) of the main body of the 17
JULY 2006 -62 bottle used for unsealing-ge opening can be used for
resealing the open with a sinple structure. In addition, the slide novenent
di stance of the pushing nenber can be nade shorter than in the foregoing 5
enbodi nents, and therefore, conplication of the apparatus at the main body
si de can be aenddpdrtidheosftthet sealing mémbengage et arsll edk ngagenent
bet ween the main assenbly of the inmage form ng apparatus and the toner
bottl e or thef@ébcehoeoeivingi perhktohecamaye bengaged i wi Hnbidue mentrs 2, 3  and
4. In Enbodinments 1-6, only by the novenent of the releasing projection of
the mai n asseaBEgmbly abparaﬁiétiﬁehYdeﬁéin%haquﬁéteditb%t$tﬂwtfor 15
exanpl e) of relative notion of the sealing nenber relative to the main
body, the engf§i HBSprbiert Pénthe tﬁ?%fe%?%%h%-are noved in a direction or
directions substantially perpendicular to the direction (radial direction,
for exanpte), and theréPoFEPo hEerts Lty ethe 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
10 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
15 (releasing projection), and the sealing member 2 is
‘provided with the locking hole and the engaging rib.
With such a étructure, the same advantageous effects
are provided.
As described in the foregoing, according to
20 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 engagedvinto or
disengaged from the opening of the toner accommodating
25 container, wherein the locking engagement can be
released with a simple structure without load on the

user.



20 for the disengagenent is sinple. Even when a plurality of e
projections are provided, all the engaging projections are broﬁgﬁﬁh$ﬂ¥%96

di sengagi ng- positions by a force applied substantially at one position,
and therefore, the structure for the 25 disengagenent is sinple. In

Enbodi ments 1, 4, 5 and 6, the releasing force receiving portion of the
seal ing nenber is disposed substantiallyqat the free 17 JULY 2006 -63 end
portion of the sealing nmenber, so that releasing force receiving portion
can be engaged with the main assenbly at a relatively early stage after the
start of insertion of the toner bottle. 5 In enbodinents 1-4, the driving
portion 20 provided iTherefomwe n Hdesedner cduppiky iopgmat omican pparatus i s
provided with a | ocking hole and an engaging rib, and the sealing nenber 2
is provided cantieth anydwy cherugesctwioth purch oresss elmadieabl e with 10 the

| ocki ng hole and the engaging rib of the driving portion 20, but the

proj ecti on and recess Suthitd o3RH NG MEMBRT & cfenrer |acenmredafints, t he
driving portion 20 of the main-assenbly of the apparatus is provided wth
t he engagi ng NS HRRAER HendEe SRTHND ARRIFAULS (33 &i ng proj ection),
and the sealhgﬁ)nﬁnber 2 1s $rovided with the | ocking hole and the engagi ng
rib. Wth s uided Bt W ¢ sane advant ageous effects are provided. As

described in the Toreqging, ACCHd% IS 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
10 changes as may come within the purpose of the

improvements or the scope of the following claims.

15

20

25



20 these enbo
assenbly of t

engagenent, and the
di sengaged fromthe opening of the toner accommvpdati ng 25 contai ner,

the | ocking e
on the user.

carried out b
accommodat i ng
| ow cost. Whi
structures di

and this app |cat|on I'S

di nrents, the toner accommodating container and the main

he imge form ng apparatus are |ocked in a snap fit {/R y 2906

seal ing nmenber can be automatically engaged into or

wher ei n

ngagenent can be released wth a sinple structure wi t hout | oad
17 JULY 2006 -64 Thereforemclhe toner supply operation can be

y the user with nuch | ess I'oad. Such a sealing nember,

a toner

contai ner and an inmage form ng apparatus can be 5 provided at
Ie the invention has been described with reference to the

A not confined to the details set

forth

é%d to cover such nodifications or 10 changes

thin,th f f th
ol lowi ng ol ai m. 1 e&p%%%ﬁ%fﬂw*%%&'%%@?&l WETS *1 A seal i ng
menber for seahlswaafgteowenlqigswrageco@)%ernlar&o%cﬁﬁt%@r samdat i ng

cont ai ner detachably nountable to an i mage form ng appar at us,

detachably mountable to an image forming apparatus,
said sealing member comprising:

a locking portion for being locked with a
portion to be locked provided in said image forming
apparatus, said lobking portion being adapted to
displace with a relative closing movement relative to
said portion to beée locked,

wherein said toner discharging opening is
brought into an open state from a closed state by
relative to movement of said sealing member relative
to said toner accommodating container with said
locking portion being in engagement with said portion
to be locked; anad

a réleasing force receiving portion for
receiving from said image forming apparatus a
releasing force for releasing engagement between said
locking portion and said portion to be locked by

-

displacing said locking portion.

2. A sealing member according to Claim 1,
further comprising a locking force receiving portion
for receiving from seid image forming apparatus a

locking force for locking said locking portion with

seid portion to be locked by displacing s&id locking



sai d sealing nenber conprising: a |ocking portion for being | ocked with a
portion to be |l ocked provided in said i mage form ng apparatus, sa?HJUbXQDﬁ@
portion being adapted to displace with a relative closing novenent relative
to said portion to be | ocked, wherein said toner discharging opening is
brought into an open state froma closed state by relative to novenent of
sai d sealing nenber relative to said tone¥-accommbdati ng container with
said |ocking portion being in engagenent with said portion to be | ocked,
and a releasing force receiving portion for receiving fromsaid inmage
form ng apparatus a releasing force for rel easi ng engagenent between said

| ocki ng porti &PEdPsaivd ISt oaen i d okk@Hi by Telieplbei hgl 8ased| ocki ng
portion. 2. A sealing nenber according to Claiml1, further conprising a

| ocki ng f or ce SPécei\AFGg NPoMA AT OIf dre Tees Vi ty FromSis d*d hrage f or mi ng
apparatus a |locking force for |ocking said | ocking portion with said
portion to beRA%EKe®™y displ acing said | ocking 17 JULY 2006 66 portion,
wherein when said |locking force is released, said |ocking portion restores
toits original position. 3. A sealing nenber according to Claim 2,

wherein said sealiqg menber has a cylindrical_ portion _ .
. A sealing mentber according to Claim 2,

wherein said sealing member has a cylindrical portion
at its end, said cylindrical portion has a locking
proj;ction prqvided with said locking portion and said
locking force receiving portion, and a releasing

projection provided with said releasing force

receiving portion.

4. A sealing member according to Claim 3,
wherein a region of said cylindrical porticon in which
said locking projection and said releasing projection
are provided is elastically deformable by said locking

force and said releasing force.

5. A sealing member according to Claim 4,
wherein said cylindrical portioﬁ has a slit at each of
sides cf said regicn with respect to a circumierential
direction of said cylindrical portion, said slit being

extended tc & free end of said cylindrical porticn.

€. A sealing member according to Claim 5,
wherein seid locking projecticn is disposed clcser to

a free end of s&id cylindrical portion than s&id



at its end,

said cylindrical portion has a |ocking projection prdVidid 20a6n

said |l ocking portion and said |ocking force receiving portion, and
rel easing projection provided with said releasing force receiving
n. A sealing nmenber according to Claim3, wherein a region of said
portion in which said |ockigg-projection and said rel easing

cylindrical
proj ection

are provided is elastically deformable by said | ocking

and said releasing force. 5. A sealing nenber according to Caim 4,
said cylindrical portion has a slit at each of sides of said region with
respect to a celeuntegeptbakctdionhecti on of said cylindrical portion,
extended to a free end of said cylindrical portion. 6. A sealing

slit being

menber according to Caimb5,
a free end of said cylindrical portion than said 17 JULY
rel easing projectidn. Z. sdaseéabi ngmremrbeccacdondi hg CoéaCimaitm 6,
when said rel easing projection does not

closer to

rel easi ng prepeceionwhenneeedouewardinbaprededtiockidngs podj ecti on.

seal i ng nenber according to daim7,

a
portion.

force
wher ei n

sai d

wherein said | ocking projection is disposed

2006 -07

wherein
receive said releasing force, said

8. A

wherein a width of said | ocking

proj ection neasGeedei pald ceteassrantparedi sedti oalekssand cylindri cal

portion

projection is more outward than said locking

projection.

8. A sealing member according to Claim 7,
wherein a width of said locking projection measured in
2 circumstantial direction of said cylindrical portion
is larger than a width of said releasing projection

measured in the circumferential direction.

9. A sealing member according to Claim 7,
wherein said locking projection and said releasing
projection are provided at an outer surface of said

cylindrical portion.

10. A seeling member according to Claim 9,
wherein said locking projection and said releasing

projection are tapered st its outer surface.

11.. A seeling member according to Claim 1 or 9,
further comprising an encaging portion engageable with

ner accommodating

o}

a portion to be engaged cof said t

conteiner, wherein seid engecing portion of seid



is larger than a wdth of said releasing projection neasured in the
circunferential direction. 9. A sealing nenber according to Claim1'7,JU|-Y2°°6
wherein said | ocking projection and said releasing projection are provided
at an outer surface of said cylindrical portion. 10. A sealing nenber
according to Claim9, wherein said |ocking projection and said rel easing
projection are tapered at its outer surf-@&@. 11. A sealing nenber according
to Claim1 or 9, further conprising an engagi ng portion engageable with a
portion to be engaged of said toner acconmobdating container, wherein said
engagi ng portion of said 17 JULY 2006 sealing nenber is slidable relative to
sai d portion sealbegengaped dofs sdiidabdmerededamedat igw & amaimer Wwhil e

mai nt ai ni ng engagenent with said portion to be engaged between an openi ng
posi ti on wher Bes&ndagederidissdfartgee ropesiongods topen Gant &l g ogithg eposi ti on
where said toner discharge opening is closed. 12. A sealing nmenber

accordi ng to CRaPFRIRINgnweEgEige e iter 1§H ¢aicheoHistharyL oIS s
brought into the closed state to the open state, said |locking_ portionis
relatively nob8Av&RRyaFr GRESANG POSstitannt vheBe Issdited e Sada™ ¥ easi ng
force receivigg Bortion receiving a_releasing force. 13. A sealing nenber
according to BPEPATE21S PREChENSCANSFPSIERG & CFi iy i &e $8¢ki ving porti on

for receiving fromsaid i mage forn ng .a ratus a
gtoner ?scharg% openqugisp%%osed.

12. A sealing member according to Claim 11,
wherein after said toner discharge opening is brought
into the closed state to the open state, said locking
portion is releatively moved away from said portion to
be locked with said releasing force receiving portion

receiving a releasing force.

13. A sealing member.according to Claim 12,
further compricing a driving force receiving portion
for receiviné from said image forming apparatus a
driving force for feeding toner in said toner
accommodating conteiner toward said toner discharge
opening with said toner discharge opening being in the
open state, wherein said driving force is tfansmitted
from said engaging portion to said portion to be

engaged.

14. A seeling member according to any one of
Cleims 11-13, further comprising & pluggcing force

receiving porticn for receiving & plugging force from



driving force for feeding toner in said toner accommodating container
toward said toner discharge opening with said toner discharge opéﬁPH&WﬁQQQg
in the open state, wherein said driving force is transmtted fromsaid
engagi ng portion to said portion to be engaged. 14. A sealing nenber
according to any one of Cains 11-13, further conprising a plugging force
receiving portion for receiving a pluggtag-force from17 JULY 2006 said

i mge form ng apparatus for bring said toner discharge opening into the
closed state fromthe opening state by a relative novenent of said sealing
menber relative to said toner accommodating container. 15. A sealing nenber
according to Giad mBegeflothéngcenperstng &odrbving Eeridetpeeei ving portion
for receiving fromsaid image form ng apparatus a driving force for feeding
toner in sai disnerrgacecpanpdat i ngo cont atc heset onbrtesairdmt bher di scharge
opening with said toner discharge opening being in the open state, said
driving forceraeeivingaperbyod belativerovvdedntnofaisdifogRBAGTEr oj ecti on.
16. A sealing nmenber according to Claim15, further conprising a driving
force transmnanbrr pokationefoe spahshorer ngcsaingodriynagCPBEaener-
substantially to said toner accommodating container to rotate said toner
accommodati ng container. 17. A sealing nenber according to Claim9 or 15,

wherein one or nore pairs of such a | ocking projectiaon .
15. " A sealing member according to Claim 3,

further comprising a driving force receiving portion
for receiving from said image forming apparatus a
'driving force for feeding toner in said toner
accommodating container toward said toner discharge
opening with said toner discharge opening being in the
open state, said driving force receiving portion being

provided in said locking projection.

16. A sealing member acccrding to Claim 15,
further comprising a driving force transmitting
portion for {ransmitting said driving force
substantially to said toner accommodating container to

rotete said toner accommodating container.
17. A sealing member according to Claim 9 or 15,

wherein one or more pairs of such a locking projection

and such a releasing projection are provided.

im 1,

)}

18. A seeling member according to Cl
wherein said locking portion is locked with said

portion to be locked in & snep fitting menner.



and such a releasing projection are provided. 18. A sealing nenbwmqoggﬁ%g
to daiml, wherein said |ocking portion is |locked wwth said portion to be
| ocked in a snap fitting manner. 17 JULY 2006 19. A sealing nenber according
to Caim1l or 9, wherein said toner acconmpdati ng container is nmounted to
said image form ng apparatus with said f7ee end of said sealing nenber at a
| eadi ng side. 20. A sealing nenber for scaling a toner discharge opening of
a toner supply container detachably nmountable to an inage formng
apparatus. said sealing nenber conprising: a sealing portion for sealing the
toner discharge opening; an engageabl e projection engageable wth an
engagi ng nmenber provided in the image form ng apparatus: a supporting
portion for displiateatt yseakidibriamif s raithayeas & lpriop ebtdond, wher ei n
when said sealing portion is noved relative to the toner supply container
away t her ef r SREHEd TufsEdl R T ARTOTROSEHE e QPEmimer s dneurgearbabl e
projection i engﬁged w th the engagi ng nmenber; and a rel easing projection,
provi ded in $& FALPFHIS AP PHMG GPPEGtUecEityl fRid rforra ed eaki ng

menber provided jn %ﬂg ina%F form ng apparatus. a force for displacing said
engagcabl e proj-Ectits ¢ TRttt 6n ‘SR 4Uin%efgdfenent from the engaging

menber .

20. A sealing member for scaling a toner
discharge opening of a2 toner supply container
detachably mountable Lo an image forming apparatus.
said sealing member comprising:

a sealing portion for sealing the toner
discharge opening;

an engageablce projection engageable with an
engaging ‘mcmber provided in the image forming
apparatus:

a supporting porlion for displaceably
supporting said engagcable projectlion,

wherein when said sealing portion is moved
relative to the toner supply contalner away therefrom
to unseal the Loner discharge opcning, said engageable
projection is engaged with the engaging member; and

a releasing projection, provided in said
supporting porfion, for receiving, from a rclcasing
member provided in the image forming apparatus. 2
Torce for displacing said cngagcable projeclion in a

direction of disengagcmeni from the engaging member.
Lag E :

21. A sealing member according to Claim 20, wherein
said engageable projection is engageable and
discngageable relative Lo the engaging mcmber
substantially without receiving a force in a direction

away from the engaging member.



21. A sealing nenber according to Caim?20, wherein said engagea?i
projection is engageabl e and di sengageable relative to the engagi dUHX#PQF
substantially without receiving a force in a direction away fromthe
engagi ng nmenber. 17 JULY 2006 'I, 22. A sealing nenber according to Caim
20, wherein said releasing projection is constructed so as to receive a
rel easing force fromsaid releasing praqjsgcLion, whichis in a formof a
slidable hollow cylindrical shape, and said rel easing projection projects
from sai d engageabl e projection. 23. A sealing nmenber according to C aim 22,
wherein said releasing projection is provided at a position nearer to a

base portion of 8l d s URRNLING BRRCL ccbbanoaahd_engageab) e.eekeslion. 24.

A seal ing nenber accaording to Caim 20, wherein urality of such
supporting neﬁﬁ@#%-@ﬁﬁfﬁéﬂ#&hgéﬁuﬂﬁt1@“cﬂﬁc&ﬁﬂéﬁéﬁ?i§ﬁ aPréétﬁén at discrete

positions. 25;cRcSeR %ﬂgéﬁ%%gﬁ%g?Q%Qk@'ﬁgohosghélﬁbgpdeﬁEre'n four of such
supporting menbers are arr din.a C|rcunferent|al d%ieCtlﬁﬂPmnth a 9Do

spaci ng theréﬁ%ﬂﬁ§éﬁ0326“’ﬁ aiSi Ag ferdbéP &&caral hg? wher ei n
said engageabk:grlnmra@alorzr,ham sand rs%Jl@aS'lellgathQJ pebijeothaxe tapered
surfaces. 27. seall menber. accordlr‘ﬁ#lé im20, wherein said

suppor ting meRBEr G5 Sredé%or 3 ¢ SSERE Foghgkloh

22. A sealing member according to Claim 22, whergin
said releasing projection is provided at a posilion
nearer Lo a base portion of said supporiing member

than said engageable projeclion.

24. A sealing member according 1o Claim 20, wherein
a plurality of such supporting mcmbers are arranged Iin

a circumferential dircction at discreie positions.

25. A sezling member according to Claim 20, wherein

four of such supporling wembers are zrrangcd in a

circumferential dirtection with a $00 spacing

therebetween.

26. A sezling member according to Ctaim 20,
wherein szid cngagcable projection and said releasing

projcction have tapered surtaces.

27. A sealing member according to Claim 20, wherein
said supporting wember is made of 2 resin material and
is elastically reslorable in a direction of said
engageable projection cngaging with the engaging

member.

28. A sealing mcember according to Claim 27, wherein
sa2id svpporting member has a smaller thickness at a

base porlion Lhzn at a free end portion thereof.



is elastically restorable in a direction of said engageable proje ;ign
engagi ng with the engaging nenber. 28. A sealing nenber accordin@ PYL %2006,
27, wherein said supporting nenber has a smaller thickness at a base
portion than at a free end portion thereof. 17 JULY 2006 -72 29. A scaling
menber according to Caim27, wherein said supporting nenber is provided at
each side of said cngageable projection/mth a slit extending to a free
end of said supporting nenber. 30. A sealing nenber according to C aim 20,
further conprising an urging nenber for urging said supporting mnenber in a
direction of said engageable projection engaging the engaging menber. 31. A
seal i ng menber actdrdifigst® Thai meRberwherel fingaid ehghgeabl eprofEetion is
engageabl e wt i in.a paf it fashign -seal i ng
menber accordigai?g %?ggﬁggggguﬁgﬁgﬁﬁ %§f€£?@£%§g %fsgﬁgggz§g%eﬁ{ng is
reseal ed, sai d Ehiyagensrecapt o) reeioatisrdrsbhgaged! frontthe! @ighgidig menber

by a force receiyed.py sai .18l €35,,09tPLPI 8ELHOA. 33. A scaling menber
according to Caim 20, wherein sald engageable projection has a surface for

receiving, fromthe engaging nenber, a rotating force for feeding the toner
in the toner sup@y. contasaeingt pwandrt Becbodeng dischasge openfugther

comprising an urging member for urging said supporting
mewber in a direction of said engageable projectiion

cngaging the engaging member.

31. A sealing member according to Clzim 20, whereln
said engageable projcction is engageable wilh the

engaging member in a snap-fil Tashion.

32. A sealing member according to Claim 20, whcrein
afler said discharge
opcning is resesled, said engageable
projeclion is disengaged from the cngaging member by 2

force reccived by said releasing projection.

33. A scaling mcember according to Claim 20, wherein
said engageable projection has a surface for
receiving, f(rom the engaging wmember, a rotating force
for feeding the toncr in the toner supply container

toward thc toner discharge opening.

34. A seazling member zccording to Claim 33, wherein
szid engageable projection has a Jarger width measured
in a circumferentizal direclion Lhan a width of said

releasing projection.

35. A sealing member according to Claim 23, [urther
comprising a feceding porillon, provided in the toner
supply conlainer, f{for feeding the toncer in the toner
supply contaimer by the rotating f{crce received by

s2id engageable projection.



34. A sealing nenber according to Claim33, wherein said engageable
projection has a larger width measured in a circunferential dirddtJUuly 2006
a wdth of said releasing projection. 35. A sealing nmenber according to
Claim 33, further conprising a feeding portion, provided in the toner
supply container, for feeding the toner in the toner supply container by
the rotating force received by said engageable projection. 17 JULY 2006 -73
36. A sealing nenber for sealing a toner discharge opening of a Loner
supply contai ner detachably mnountable to an inmage form ng apparatus, said
sealing menber conprising: a sealing portion for sealing the toner

di scharge openidg; an sagageabhenpep] £6t i Ok Lingage abdee M dis crar ggngagi ng
menber provided in therina e forning1 apgaralusi 2 su pgp@ng portion for

di spl accabl y °RUppof t T ng? shAr 8¢ engageabl e® projecti on- “wherei n when said

seal i ng portimmudsaimbveto #el abiye forbhegtanesrsuppl yseohtssdnleinzanay

t herefrom t%uHﬂ§e9| th tgner_discharge openi ng, said engageabl e

proj ecLion is End%geﬁowf¥h“%ﬂ%'engaging menber; and wherein sai d cngageabl e
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an engageable projection cngageable with an
cngaging mcmber provided in the image [orming
apparatus;

a supporting portion for displaccably
supportiog said cngageable projection,

wherein when said sealing portion is moved
relative to the toner supply containcr away therefrom
to unsezl the toner discharge opening. sald engageable
projeclion is engaged with the engzgiung mcmber: and

wherein said cngageable projeclion is
disengzageable with the engaging member by a releasing

mcenber providad in the image forming spparatus

substantially without rceccivipng a force in a direclion

away Trom the engaging member.

37. A scaling mcmber according to Clsim 36, whereiln
a releasing projection, provided in said supporting
portion, for receiving, from a releasing member
provided in the image forming aeppsratus, a force for
displacing said engageable projection in a direction

of disengagement frow the c¢ngaging member.

38. A sealing member according ito Claim 37, wherein
said relcasing projection is constructed so as to
receive a releasing force (rom said releasing
projcction, which is in a form of a slidable hollow-
cylindricel shape, and seid releasing projection

projecls [rom said engzgesble projection.



substantially without receiving a force in a direction away fromthe
engagi ng nenber. 37. A scaling nenber according to Caim 36, whergijuLye2006
rel easing projection, provided in said supporting portion, for receiving,
froma releasing nenber provided in the inmage form ng apparatus, a force
for displacing said engageable projection in a direction of disengagenent
fromthe engagi ng nenber. 38. P, sealing,menber according to C aim 37,
wherein said releasing projection is constructed so as to receive a
releasing force fromsaid releasing projection, which is in a formof a
slidable hollow cylindrical shape, and said rel easing projecLion projects
from sai d engageabl e projection. 17 JULY 2006 7Az 1 39. A sealing nenber
accordi ng to CPaiim 38,saslerei menssid acelogaisingg tpr ¢jledm 8A, i shprevirded aL a
position neaters to.a j .of j i_.ng s than said
engageabl e pr %ﬁgc{]ﬁc}?\e.a%?f & %péc%:jaﬁoﬁnlgmné%}rr%g%g%%iaﬁg atrrg)%%qatilr%h%, wherein
a plurality 8f3ggeh touppdras g arentver o farse iar rsarpped timg ae@ibedunt er ent i al

direction at ;@d$Creli® RISIIdONPLe 4ho 2S8R NG Menber according to C aim 36,
wherein four of such supporting nenbers arc arranged In a circunferenti al

direction wi Lh a 900 spacing there between. 42. A scaling nenber according
to Caim36, waereim scaling member according to Claim 36, wherein

a pluralily of such supporting members are arranged in
a circumferential direction at discrete positloans.

41. A sealing mwember according to Clzim 36, wherein
four of such supporting members arc arranged in a
circumflereniial direclion wilh a S0o spacing

therebetween.

42. A scaling wember according to Claim 36, wherein
said svpporling member is made of 2 resin material and
is elastically resiorable in a dircction of saigd
cngagcable projection cngaging with the engaging

member.

23. A scaling mcmber according to Claim 42, whereiln
said supporting member is provided at each side of
said engageable projection with a slit extending to a

frce cnd of said supporting mcmber.

a4. A sealing member according to Clalm 36, further
comprising an vurging member for vurging said supporting
member in a direction of said engageable projection

engaging the engaging member.

245. A sealing member according to Claim 36, wherein
said engageable projection is cngagcable with the

cngaging member in a snep-fit fashion.



said supporting nmenber is made of a resin material and is elastical IZ
restorable in a direction of said engageabl e projection engagi ng 1% JWLY 2806
engagi ng nenber. 43. A sealing nenber according to Caim42, wherein said
supporting nmenber is provided at each side of said engageable projection
with a slit extending to a free end of said supporting nenber. 44. A

seal i ng nenber according to C aim 36, fu3-her conprising an urging nenber
for urging said supporting nenber in a direction of said engageable

proj ection engaging the engagi ng nenber. 45. A sealing nenber according to
Cl aim 36, wherein said engageable projection is engagcable with the

engagi ng nenber, in S -f1 ion. .17 JULY .20 -5 . i ng menber
according to Q4éa:'m %%Q\?\}{:lelrﬂe% nd&gﬁ]%lggbs%?rdjllgﬁlgscﬁaggea %’pe%?ng\]ﬁllezr%?éseal ed,
sai d engageablie emprsFjiettdiwriiar g sengaged from t he engagi ng nenber by a

force received by sai %ﬂﬂﬁ?g'w rpééjdflcéd ,Oréai d engageable
projection is disengaged from the engaging member by a

force received by said releasing projection.



