-1- SEALI NG MEMBER, TONER ACCOVMODATI NG CONTAI NER AND

a.: image form ng apparatus, suitably usable with an

conventi onal el ectrophotographic irrage_1

| MAGE FORM NG
APPARATUS 5 FI ELD OF THE | NVENTI ON AND RELATED ART: The present invention
relates to a toner acconmodating container, a sealing nenber therefor and
I mage form ng
apparatus such as a copying machine, a 10 printer, facsimle nmachine. In a

f orm ng apparatus such as an

el ectrophot ographi ¢ copyi ng nmachine or "a printer, fine particles toner is
used as a devel oper. Wen the toner in the main 15 assenbly of the
el ectrophot ographic image fornmng apparatus is used up,

supplied into the nmain assenbl ygpfs, i
t oner acconmodati ng contai ner (toner supply cdntai ner).

the toner is

form ng apparatus using a

20 Here, the

el ect rophot ogr aphi ¢ i magenER At CMMERPRNES WHNT INERABRS at us whi ch forns
I mages on a recording material through an el ectrophotographic inmage

formati on type process. The ehgetrephohas a3 NrgaTys™mge form ng apparat us

i ncludes a, an 25 el ectrophot ographi c copyi ng nachi ne,

an

el ectrophot ographic printer (laser beamprinter, LED printer, for exanple),

a facsimle machi ne, word - 2-
5 FIELD OF THE INVENTION AND RELATED ART:

- The present invention relates to a toner

accommodating container, a sealing member therefor and

a.. 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

apparatus is used up, the toner is supplied into the

main assembly of the image forming apparatus using a

toner accommodating container (toner supply

container).

20 Here, the electrophotographic image forming

apparatus is an apparatus which forms images on a

recording material through an electrophaotagraphic

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



processor or the like. Since the toner is very fine powder, it is known to
pl ace, upon toner supplying operation, a toner supply container inside the
mai n assenbly of the 5 inage form ng apparatus and to gradually supply the
toner through a snmall opening to avoid scattering of the toner. Any one of
t he above-descri bed toner supply containers receives a driving force from
the main 10 assenbly of an image form ng apparatus to drive the feeding
menber in the toner supply container or-4he namin body itself to discharge
the toner. As for such a drive transmtting neans, there are sone nethods.
For exanpl e, Japanese Lai d- Cpen Uility Mddel 15 Application Ilei 05-75768
di scl oses that gear portion Brovided on an outer surface of the toner
bottle (tonePI§EE§FFIb8ﬁt§PﬁeP} €and the gear is engaged with a driving
gear, by which the ton bot%h s rotated. Japanese Lai d-qpen Patent

Appl i cation Hei 10- 20 PsEPBEESIT hEET RNt iR Tof itheéStoner bottle
I s provided mnth a oj_ection ed with a_ recesses forned in a
driving porti &% [ﬁ? ﬁiﬁq? gg?@n%?985f ﬁ% *ﬂgnPQ?ﬁﬂﬁﬁﬂf“aﬁbaratus t hus
transmtting the driyi J en. Pat.en Ilcatlon Hei
10- 63076 di sc Vs A ﬁ%%opﬁﬁé?’gﬁ ?E? Bﬁg alorp srsa‘%lsbmyt t°./%ﬁg° portion of
the main assenflyOfrd /MY apparatus and to gradually supply the

toner through a small opening to avoid scattering of
the toner.
Any one of the above-described toner supply

containers receives a driving force from the main

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 Lald-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



form ng apparatus has an inner dianmeter which is provided with a plurality
of engagi ng grooves, and the toner container is provided with projections
engageabl e with the engagi ng grooves. The rotational 5 driving force is
transmtted through the engagenent therebetween. As described, various
drive transm ssion nethods are proposed for driving the toner supply
container. 10 However, the conventional structures involve sone problens.
In the case of Japanese Laid-Qpen Utilit3 Mdel Application Hei 05-75768,
when the toner bottle is inserted into the main assenbly of the inage 15
form ng apparatus, it is necessary to nake the gear portion on the outer
surface of the toner bottle properly engage with the driving gear portion
in the nain &FSHRY sPPaTREYEe hesnpRglEppardiaretemwhiched§ires the user to
be careful for the proper 20 engagenent. In addition, since the toner bottle
is rotated t@RTAYHich#ifbshi RYVERGAGENRh oGRS Foaves. R thRer bottle
receives forces tending to deviate the_bottle in a direction perpendicul ar
to the axis. 1*HEF%FGF&?lPﬁ§réSi?ravbgggiYﬂ??tRF?}ﬁﬁt%QHﬁw bottle is 25
raised or is laterally deviat with a . result of inproper raqtation. In

pheieh: 75 ;

|
other to avoi FEREPaPLLt f, SPERPENT FXRTERF 1 hat e F AR 18084 - 4-
5 driving 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 engage with the driving gear portion in the
main assembly of image forming appafatus. 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, 1t is required that entire outer



circunference of the toner bottle is enclosed. This inposes difficulty in
the toner bottle nounting 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 10-63@4 and
Japanese Lai d-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 wi th?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 oper supplying operatjvity, and even a slight 15 deyi.ation may

result in an FﬁaﬁgﬂgﬁFFﬂF?.°fI%£8rgé?eFob%EB}% %ﬁuﬁ?éi?ﬁ ro% € engagenent,

it is required that tqner.bottle.is rovided on jts outer surface with a

gui di ng ?ib s&m§§seF0832FéFH§%§ ?ﬁeths???%ﬁ ?tY#EeT%HﬂﬁlﬁﬂnﬂHde in the 20

rotational directian upon t he insehhhggithe§fgf or truixrotating operation
as t

of the engagiﬁ&uwgéggs gFrPﬁéonﬁai | enbf igi%gs Bfis contrﬁlled
t t t t ] I Lt it st T
0 Stop al 2 RLSdel ST ARd Lahatianalapoghtio tenaer 11 stops: | This

1 o .
also result i 0 I'ON and CcOSt r1ncre i ost of the coupling

o 11 oo s et a0 AR BSLRR, BERSoRRORG TRne e Phse
open Patent Application Hei 10-63(084 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



assenbly driving portion, it is required that main assenbly driving portion
Is retracted against a spring force, and the engaging position is
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 elimnated sooner or later, and
therefore, the engagenent is establisheds-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 additional space and therefore hinder downsizing of the main
assenbly of Ikbsddwblapphriatimgy rlomtibe, cohvest renal resk ari@te main i s not

di scl osed as to how to di sengage the projection from the recess. Assum ng
t hat oper at or dsvsads vt glgiving pertionetssugptctahtadaigrsto@ sparinghe
operator pushes the 20 small projection by the finger, the usability is not
good, or the dfemgeng 3k tihen apgagiagi ragietion ni sgest@pairshasks when he toner
supply contai ner may be danmaged. 25 SUMVARY OF THE | NVENTI ON: Accordi ngly,
it is a, principaPifedecsmasheligredentWithet¥¢hmr (SEPIH®e a seal i ng

menber in which -6-_ a sealing nenber is |Locked with an i mage form ng
5 even if there is a phase difference when the toner

bottle is inserted, the main assembly driving portion
is retracted, and when the bottle is rotated with 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. Ih 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



apparatus in order to open or unseal a toner discharge opening of a toner
accommodati ng contai ner, and yet the sealing nenber can be rel eased from
the image 5 form ng apparatus with a sinple structure. It is another object
of the present invention to provide a toner accommodati ng container in
which a |ocking portion of the toner accommpdating container is |ocked
with an image form ng apparatus, and it the 10 | ocking of the | ocking
portion with the image form ng apparatug-can be released with a sinple
structure. It is a further object of the present invention to provide a
toner accommobdati ng container in which a sealing nenber is |ocked with an
I mge 15 form ng apparatus .to open or unseal a toner discharge opening of

the toner accangedatinggmefbebai Der loeRddywithtde Seajd MprEmer can be
rel eased fromthe image formng apparatus with a sinple structure. It is a

further objecapphritaspiasentiezOtonuvpehi o0 hwsgaDvd dorar idisgharagen ng
apparatus in which a | ocking portion of a toner accommodating container is
engaged with apeminigoeft @ henkockedonmodabimgi ognteeiarns;, and iylett he | ocki ng
portion can be released fromthe portion to be |ocked with a sinple 25
structure. |t the seflingemesbpectanf beheepeasedt fromvisg iimageo provi de an
I mge formng apparatus in -7- which a | ocking portion of a sealing nenber
i s engaged forming apparatus with a simple sitructure.
It is another object of the present invention
to provide a toner accommodating container in which a
lecking 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 pdrtion to be locked with a simple
25 structure.

It is a further object of the present

invention to provide an image forming apparatus in



with a portion to be | ocked of the nounting neans to open or unseal a toner
di scharge opening of a toner accommobdating contai ner, and yet the | ocking
portion 5 can be released fromthe portion to be locked with a sinple
structure. These and other objects, features and advantages of the present
invention will beconme 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 draw ngs. BRI EF DESCRI PTI ON OF THE
DRAWNGS: 15 Figure 1 is a sectional view of an imge form ng apparatus
according to an enmbodi ment of the present invention. Figure 2 is a
perspective view of the inmage form ng apparatus shown in Figure 1. 20
Figure 3 is a”66#§bébﬂPV§1PHeRPFFF8§t?ét?nﬁea#ﬁﬂﬁnWQH?Qﬁ ig epsseeduppl y

cont ai ner |nto an mg%E fornlng paratus Figure 4 is a front view of an
i mge formng¥ ign Epghrelecked ¢f gihe "5"11@1&‘95%%| &R of the

i mage form ng aratus of Figure 1. Figure 6 is ato n view of the
i mage -8- forr H%y) arsead Fn%RHFEhdéSF ﬂﬁqedﬂﬁFﬁﬁﬁbfﬁé %Qﬁﬁé cover is

shown as bei g, 10, 30 ARSAP ke Ifer, and vet the locking portion

5 can be released from the portion to be 1ocked 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 invention.

Figure 2 is a perspective view of the image
forming apparatus shown in Figqure 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 7 is sectional views illustrating a toner supply container nounting
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 conpletion of the nounting operation. Figure 8 is a partly
br oken perspective view 10 of a toner supply container according to an
enbodi nent of the present invention. Figure 9 is a partly enlarged section
of view of a drive transmitting portio®-according to an enbodi nent 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
enbodi ment of fPRBLPY cARPRTAFNE MY ORI Fitpner FrntainegaprrhaBatar ged
section of view of a drive transmtting portion accqording to another
enbodi nent of SPHET pi 8sERPWR R ke HRE i 1P ATt PSR PESLFIRE -shaft is provided on
a seal i ng nenber side._Fi ure712 IS a side view of, seal ing nenber 25
according to an enbodi FrEAEESf 7t he Prebmal nAsns ddlusttatdid a) is a front
view, (B) is g si de vieilas ﬁeen I n th directioq.x of %Aé,,an? C is a
side view as SBBRTI RUPREY qFPREFTRAT VHII{IAY GRYR'EORs FeFBLBPonal vi ew
of a sealgng gefReL,t 8K¢P18) °00ade! L% KE KufindiBly Ypdda$4oh, 145)
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 transmitting portion according to
another embodiment of the present invention in which a
driving shaft is prévided 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



Figure 14 is a perspective viewof a driving 5 force transmtting portion
and a driving force receiving portion according to an enbodi nent of the
present invention. Figure 15 is a partially sectional view illustrating
engagi ng 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. Figure 16 is a pershective view of a driving 15 force
receiving portion according to another enbodi nent of the present invention.
Figure 17 is a sectional view of the sealing nenber of Figure 16. Figure 18
is an illustration of phase 20 alignnent when the toner bottle is inserted
into the mai #SaS&ERLE BPeaﬁbﬁ?%Fh%nv%é?fel(ﬁ)( A) shows a state in which an
engaging rib and an en are ali.gned with each other, (B)

shows a state in mhicﬁggﬁﬁg géokﬁg%léghfﬁﬁﬁfkﬁﬁl Pgtﬁtﬁﬁﬁ??ﬁga certain 25
tent, d (C h t L b butted to th
engagi g prof SEERET T87ERaB € SaP | YHIE Ao oaan o%. I09%EFgife. 10 shovs a
seal i ng menber accordlgwph?gagéefgo$ é§¥§ égtfggpﬁgr?s§gt 'H¥?9558n wherein

(A) is aleft side vie Rfiew
5 force transmitting portion and a driving force

receiving portion according to an embodiment of the
present invention.
Figure 15 is a partially sectional view
illustrating engaging action of a drive transmitting
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 teo another
embodiment of the present invention.
Figﬁre 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.



right-hand side view5 Figure 20 is a perspective view of a driving force
transmtting portion and a driving force receiving portion accor
further enbodi ment of the present invention, in which phase cont

operation i
portion of

S not necessary. 10 Figure 21 illustrates the drive tr
Figure 20 during a toner bottle inserting operation,

shows a state before insertion of the toner bottle, (B) shows a

t he process
conpl etion
action at

Is before d
after conpl

conventi on,
sectional v

ding to a

r ol
ansmtting
wherein (A)
state in

of the inserting operation,ij@nd (C) shows a state 15 after
of'the inserting operation. Figure 22 illustrates di sengagenent
the drive transmtting portion of the toner bottle, wherein (A

| sengagenent, (B) is in the process of disengagenent,

(O is

etion of 2@igheedilgesnagend@niealin® medbegtracdIdifgataecti onal
view of a sealing nenber according to a further enbodi mnent of the present
waar embhofiAnens afsitle present Bjnventiod,r oiteneiew,(Adnds(C) is a

lew. 25 Figure 24 is a sectional viewillustrating en

gagenent of

the seal i ng manbeftosiReguiew23 (Rt hsaa frowt ngigor tdmsh,(C)llis R gure 25 is
an illustration of disengagenent action at the drive transmtting portion of

t he toner

10

15

20

25

bortgat-WaadeisAdeAYiRY-bef ore di sengagenent, (B) is in

Figure 20 is a perspective view of a driving

force transmitting portion and a driving force

receiving portion acceording to a further embodiment of

the present invention, in which phase control

operation is not necessary.

Figure 21 illustrates the drive transmitting

portion of Figure 20 during a toner bottle inserting

operation, wherein (A) shows a state before insertion

of the toner bottle, (B) shows a state in the process

of the inserting operation, and (C) shows a state

after completicon of the inserting operation.

Figure 22 illustrates disengagement action at

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

Figure 23 is a sectional view of a sealing

member according to a further embodiment of the

present convention, wherein (A) is a side view, (B) is

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

driving portion,



the process of disengagenent, and (C) is after the 5 conpletion of the

di sengagenent action Figure 26 illustrates a sealing nenber according to a
further enbodi ment 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 wth the sealing nenber of Figure 26 according
to a further enbodi nent of the present jnvention, wherein (A) is a front
view, (B) is a side view, (C) is a sectilonal vi ew taken along a line C C of
(B), (© is a 15 sectional view taken along a line DD of (A). Figure 28
illustrates engagi ng action between the sealing nenber of Figure 26 and the

dri vi i f Fi 27, -Wh h e i whi h

ot o i s bei ng i nser t BASEFE) 2Entnesh PO LR TN (e JIRSC8R8S P Fnser i on,
d (O sh th | et f t 29

?Inl ugt 3 afengll ge ggrns\n[.éaﬁliC 5 %5.{&? el#%ir?gofgéﬁqr@nlo(}n \ﬁnqghgﬁi gure 28,

wherein (A tQ for%hggglgtggyga§e$§¥#%ﬁfégsééh§ eﬂ% pg%@ess of 25 the

di sengagenent conple seﬁg ment “dcti on.
FLoure 5015 SR, MOHOL edBAD old ceTEeas g o ¢
di sengagerent o A tBbnl Sl QhEhﬁlgéﬂéj&&éméﬁt 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 seaiing'member of Figure 26 according to a
further embodiment of the present invention, wherein
(A) 1s 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 ﬁember 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



di sengagenent. 5 Figure 31 is a perspective view of a toner supply

contai ner according to a further enbodi nent of the present invention.
Figure 32 shows a sealing nenber according to a nodified enbodi nent of
Enbodi ment 2. 10 Figure 33 is a perspective viewillustrating a drive
transm ssion for a photosensitive drum according to a further enbodi nent of
the present invention. 15 DESCRI PTI ON OF THE PREFERRED EMBODI MENTS:. A
seal i ng nenber, a toner accommpdating «Id# ainer and an image form ng
apparatus according to the preferred enbodi nents of the present invention
wi |l be described in conjunction with the acconpanying 20 draw ngs.
(Enbodinent 1) Referring to Figure 1, the description wll first be nade as
to an el ect r opaobeygraphbtdinagto & ofwurhbenpperedirenthich the an exenpl ary

i mage form ng 25 apga(atus to which a toner supply container (toner
acconmodat i ngPEeReRENdRYeRELOR di Waereimn(Rhbigli Ief the present
invention. -13- (El ectrophotographic inmage form ng apparatus) Figure 1 shows
an el ect r ophofé§ragpBEeneBpyi and EﬁéhiﬁeinAhh%rE§P¢ﬁ§S:Pﬂi in a main assenbly

(main assenbly of apparatus) 100 is placed on an original
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 aﬁcording 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.



5 supporting platen glass 102. A light image corresponding to the inmage

I nformation of the original 101 is inmage on an el ectrophot ographic

phot osensitive drum (inmage bearing nenber) 104 through a plurality of
mrrors Mand a |l ens Lnof an optical portion 103.011 10 the basis of

sel ection by the user on an operating portion 100a shown in Figure 2 or on
the basis of automatic selection in accordance with the paper size of the
original 101, an optimm sheet P is seletied fromthe cassettes 105, 106,
107, 108. The recording 15 material is not limted to the sheet of paper,
but may be an OHP sheet, for exanple. A single sheet P supplied fromone of
separating devices 105A, 106A, 107A, 108A, is fed to registration rollers
110 by way of (EXesddiophopogriaphi20ifh@8e fodnime apwetatRis)s fed to the
transfer portion by the registration rollers 110 in synchronismwth the
rotation of the photosédiigurievd ¢howslen ebectherhategripnlya icvpyangf the
optical portion 103. In the transfer portion, a toner imge forned on the
25 phot osensi thaghigreuym P4 oxd aingdsfl@dr é8 srmadin hessemdely (Madp the transfer
di scharger 111. The sheet P now having the transferred toner inmage is

separ at ed fr orASSEMbIgh O pPeFatas)i J80dianplagedon aemrigingd di schar ger
112. The %?eet Pis fed into a fixing Bortion 114 by a feeding portion 113.
In the fixing %ﬁﬁgqqﬁ;ngglaten glass 102. A light image

corresponding to the l1mage 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 the user on an operating
portion 100a shown in Figure 2 or on the basis of
automatic selection in accordance with the paper size
of the original 101, an optimum sheet P is selected
from the cassettes 105, 106, 107, 108. The recording

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 1s fed to the transfer portion by
the registration rollers 110 in synchréonism with the
rotation of the photosensitive drum 104 and the
scanning timing of the optical portion 103. In the
transfer portion, a toner image formed on the

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



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 portion 115 and
di scharged to a sheet discharge tray 117 by sheet discharging rollers 116
in the case of a one sided copy node. In 10 the case of a duplex copy node,
the sheet Pis refed to the registration rollers 110 through sheet
refeedi ng paths 119, 120, under the control of a flapper 118 provided in
t he di scharged sheet reversing portion-145. Then, the sheet is fed
simlarly to the 15 case of the one-sided copy node, and is finally
di scharged to the sheet discharge tray 117. In the case of a superinposed
copy node, the sheet P is tenporarily and partly discharged by the sheet
di schar gi ng r sheepbotocenkitiye drumdlgéhbygedsepasatien r@igehargemortion
115. Thereafter, at the timng when the trailing edge of the sheet passes
by the flappdld2118 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 pbeets8 dpréedi dptoss fhuingtPPEti@telléinto the
mai n assenbly 100. Thereafter, the _sheet .is fed to the registration rollers
110 through t B¥ $hdeedipg. Pogttdedi Ad3por dNohBe119%18g0POFRECR hhh¥t he sheet
Is processed sinilaruy to the case of the one-sided cop pode, It is

t

finally dPschdf§edoPsT: ABagReef diiZBHaPPethe, g)egtsF Dy heat and

pressure. Thereafter, the sheet P is passed through a
discharged sheet reversing portion 115 and discharged
to a sheet discharge tray 117 by sheet discharging
rollers 116 in the case of a one sided copy mode. 1In

10 the case of a duplex copy mode, the sheet P is refed
to thé registration rellers 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 sheel 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



5 1n the main assenbly 100 of apparatus, there are provided a devel opi ng
devi ce 201 (devel oping neans), a cleaning device 202, the primry
203 and so on, around the photosensitive drum 104. An el ectrostati

image is formed by

original 101.

devel opi ng device 201, a toner supply

char ger
c latent

10 exposing the photosensitive drum 104 uniformy to

double to the image |ight corresponding to the image information of the

The el ectrostatic Ilatent imge is developed with toner by a
devel opi ng device 201. In order to suppl§-the toner (devel oper) 15 into the

by the user into the main assenbly 100 of apparatus. The present
needs applicable to the case in

t Wﬁgfh ly the toner is supplied
i mage form ng SpPRAAIRE BT FIUM t 'téﬁgr S0pFYeR ot FRECTand to t

in which the toner and caryrjer. are supplied ggerefronl In this enbodi nent,

the former is RPRRCeSSRI SHE AR 09 AgCaEGFEe

201a (acconmodat i ng

0iPR PR 4, GBHer

S d dey.el

container 1 is detachably nountable

i nvention
nto the
he case

hopper

201b.. The toner hopper

20l1la is provid@% %[tﬂfgnl%tfghﬁé%frﬁﬁﬁéﬂgrgg?g%?gfﬁéf%#???uf%%? FSer suppl y

desi gnat ed frog}%geliyper supply container 1. The -16- toner stirred by the

stirring menber

magnet rold er

10

15

20

25

1c1s supplied into the devel opi ng device 201b by a

201d. Thfnd@e@'n@ﬂrggaf%%gg 204PoEOIPASES S RV OPI Ng

roller 201f and a feedi ng nenber

are provided a developing device 201 (developing
means), a cleaning device 202, the primary charger 203
and so on, around the photosensitive drum 104.

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

The developing device 201 comprises a toner
hopper 20la (accommodating means) and a developing
devicé 201b. The toner hopper 20la is provided with a
stirring member 20lc¢c for stirring the toner supply

designated from the toner supply container 1. The



5 toner fed fromthe toner hopper 20la by the nmagnet roller 201d is fed to
t he developing roller 201f by the feeding nenber 20le, and it supplied to
the photosensitive drum 104 by the devel oping roller 201f. The cl eaning
device 202 functions to renove 10 the toner renmining on the photosensitive
drum 104. The primary charger 203 functions to electrically charge the
phot osensitive drum 104. \Wen the user opens a front cover 15 for exchange
of the toner supply container (front coviry 15 which is a part of an outer
casing shown in Figure 2, a container receiving tray 50 which is a part of
nounting neans is drawn out to a predeterm ned position by an unshown
driving system The user places the toner supply container 1 on the

cont ai ner 20 ERRErvFRETFEAyPBOLhenweh ¥ Fing Jegmiek A0 kg d g Gridp liahpl v
container 1 out of the nmamin assenbly 100 of the apparatus, the container
recei ving tra¥nts8 thegddavploping devicnclibndyY suppdreomAid®t 1 is taken
out of the tray 50. 25 The front cover 15 is provided exclusively for

mount i ng and dBABunt TRE GEXBLERYRY PEViFR foHRrComRmIISE @ntai ner 1, and
therefore, it _is ggemed -17

mai nt enance BREFAPPORI ggg}ﬁﬁ %ﬁf%noaj\’g e%g)lﬁ%eci%gg%ee@%g{ gz(pjﬂs}%'alm nei”swto be
carried obt. LBReL"9Rh SRR cREOfohdrOREPSE: J0Fa 'S ns Rhgre SO A Ner 1
y be ditectly
roller 201d is fed to the developing roller 201f by
the feeding member 20le, and it supplied to the
photosensitive drum 104 by the developing rollexr 201Ff.
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 ounter 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 wmain 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



5 nmounted to the main assenbly 100 of the apparatus, and may be taken out.
(Toner supply operation) Referring to Figure 7, (A, Figure 7, (O, the
toner supply operation fromthe toner supply 10 contai ner (toner bottle) in
this enbodinment, will be described. Figure 7, (A - (O illustrates the
process of toner supply in which the toner bottle 1 of this enbodinent is
inserted into the nmain assenbly 100 of the apparatus. 15 As shown in the
Figure, the main assenbly 100 of the it$7apparatus is provided with a toner
supply device 400, and the toner supply device 400 is provided with a
driving portion (driving force transmtting portion) 20 for collecting with
and 20 rotating the toner bottle 1. The driving portion 20 is rotatably
supported by bekrsetyerdy fard the pyrReseg. byhem &smﬁnfzﬁnaﬁ% not or
provided in the main assenbly 100 of the apparatus. The main assenbly 100
of apparatus i@PeRAR fo5 theowiaded arsenbiy pbP? i of FFhe RRRATSGUSUt i ng a
toner supply path 24 connecting with a hopper 20la, and to the partition
25, inner and Bute? BediamigeLuhelhgs fregt eever ol (anisy Wehedng a part of

the toner bottle 1 and _for sealing the toner suppl th 24, are fixed.
Furthernore, a screw mentertOPey 5’“3’P§Ho§86tf‘hn?ﬁef) '%/%923?8 AFsSF¥ath 24 to

feed the tsonermél(l)n%ahg thé)ptq{aé main assembly 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

10 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.

15 As shown in the Figure, the main assembly 100
of the its apparatus is provided with a toner supply
device 400, and the toner supply device 400 is
provided with a driving portion (driving force
transmitting portion) 20 for collecting with and

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

The main assembly 100 of apparatus is further

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



5 20l1a. Figure 7, (A) illustrates insertion of the toner bottle 1 into the
mai n assenbly 100 of the apparatus. One end of the toner bottle 1 is
provided wth a toner supply opening is, which will be called 10 sinply
"opening", fornmed by a cylindrical nenber in this enbodinent, the opening

| a sealed by a sealing nenber 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 engagi ng projection 3 (locking;projection) provided at a free end
portion of the sealing nenber 2 is engaged w th a | ocking hole (retaining)
with the driving portion 20 provided in the main assenbly. The engagenent
between the driving portion 20 and the 20 sealing nenber 2 is acconplished

in the foll owing JfRMRL1YTBRA¥IRE BNB8EESoENend OPShePObSE€Id 1 My the nain
assenbly, and by this, thée driving portion 20 is brought into contact with

an upper SUffa&?r(slé&'iin@gt_hEOFt@zﬁ_e&GQQEiSh?gpQ@ﬁtt@,r‘)aiaé the=@ngagi ng |
projection. 25 By further inserting the toner bottle 1, the driving portion

20 presses dowuiimeRreagi RJ serewemkendBrt 97 disaligsesed. ifheseafter, when
the pressing action by -19- the driving portion 20 is released, the portion
supporting thetdmekisupglyojpathi @1 tesffeedsthy tésepwio eh@shegpd®orce, so

t hat engagenent is acconplished. Thus, in this enbodi nent, the engagenent is
a 5 201a.

Figqure 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 projectien.

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



5 soul-called "snap fit" type. Since the |ocking surface 3b (I ocking
portion) provided in the engaging projection 3 is |ocked with a | ocking
hol e (portion to be | ocked) against a thrust direction (axial direction)
notion, 10 and therefore, as long as the locking is nmaintained, the sealing
menber 2 is retained at the fixed position by the driving portion 20,

al though small play is permssible. As will be understood from Figure 7,
(C, 15 after the sealing nmenber 2 and the driving portion 20 are engaged,
a slidable nenber 300 is retracted in a direction indicated by an arrow b
ininterrelation wth 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 seal i nhem@riieinigs poatked 20i ih tdkeased, assemdntizirde of the i mage
formng apparatus, and therefore, the sealing nenber 2 is away fromthe
toner bottl e Suppoxsiageriheglbbhigingepragjettion arenaddes thonertssoppl y. 25 At
the time, the driving shaft Ib fixed to the main body | A of the toner
bottle 1, is miestienplogcel.ysdi tbaagbdagenent hes sacdonny isheser 2 even - 20-
in the state of the opening | a being sealed by the sealing nenber and
evening the state of tA&uspedrnghibepnjodpeert, thel enaRISRENd #§ Portion

(hole portion) of the sealing nenber is kept engaged with the driving
5 soul-called "snap fit" type.

Since the locking surface 3b (locking
portion) provided in the engaging projection 3 is
locked with a locking hole (portion to be locked)
against a thrust direction (axial direction) motion,

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 ténmer 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



5 shaft |Ib (portion to be engaged). The driving shaft |b has a non-circular
cross-sectional configuration, such as rectangular or triangular shape
shape to permt driving force transm ssion. Correspondingly, the hole
(engagi ng portion) has a conplenmentary 10 configuration for slidable
fitting. Wien an unshown notor is driven in this state, the rotational
driving force is transmtted to a driving force receiving surface (driving
force receiving, portion) of the engagimg projection of the 15 sealing
menber 2 fromthe main assenbly driving portion 20 (the driving portion
provided in the main assenbly), and the driving force is transmtted from
the sealing nenber 2 to the driving shaft Ib, which rotates the toner
bottle 1 to feadtaedsdiatehatgehthepeRind onerbeiyisedlltal $8altheg nmenber 2 has

a function of sealing the opening la, a function of receiving the
rotational drisealdngomesbbroanthevaning asisendtatesiade tief apeaged or m ng
apparatus, as a function of 25 transmtting the rotational driving force to
the toner bobeliagl opeded, Thadt ther ebgaging lpost vwt attallley wuppant)ed by - 21-
bottle receiving roller 23 provided on a container receiving Table 50, and
t heref ore, cawrfbé&henseellipg memhesdibykart nemyaged Wikh ttdreg s ivilmg bottl e
receiving roller 23 is disposed at each of four
5 shaft 1b (portion to be engaged). The driving shaft
lb has a non-clrcular 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, 2 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



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 supply device 400 of the nain assenbly 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 |a gradually, and the screw
menber 27 provided in the toner supply path 24 feeds the toner into the
hopper 20l1a provided in the nmain assenbt®1100 of apparatus, thus
acconplishing the toner supply. 15 (Exchanging nethod for toner supply
container) The description will be made as to an exchangi ng nethod of the
toner bottle. Wth the imge form ng operation, the toner in the toner
bottle 1 is cdn%hﬁkﬁiraﬂﬁivi§®b§péﬂ§IaEEyPrQUiéeﬁ Pheatepnfainer ein i s used
up, the "no toner"” is detected by a detecting nmeans (unshown) provided in
the mai n assemsiceiddqdmTapie Pparadushesnfiorae edrme smPotdilified to the
user by displaying neans 100b __(Figure 2) such as |liquid crystal display. 25
In this enbodifRiRted RY ttofdrRIGoARF IR iSyIuex chBRYeLHtihe user, through
the followi ng steps.. First, the front cover 15 which js in the 22 close

state i s rotat®FHORI & Hitffe 4Ps 10 ARPEHER 2posRtR o iTRHTat ed by broken
[1nes 10 B 0Ue b b ARSILR! & LAYl Db e cagt 00 o gperhpg, che- from

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 provided
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 method 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
tThe main assembly 100 of the apparatus, and the event
is notified to the user by displaying means 100b
(Figure é) 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



5 the position indicated in (C) of Figure 7 is noved in a direction

I ndi cated by an arrow an in (A) of Figure 7 which is opposite fromthe
direction of arrow b, by opening and closing nmeans for the toner supplying
portion which will be described hereinafter. By this, 10 the sealing nenber
2 which is at an open position (away fromthe 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 openi ngg24a is plugged (Figure 7, (B)). At
this tinme, the 15 sealing nmenber still maintains engagenent with the main
assenbly of the imge form ng apparatus. Thereafter, a releasing ring
applies a releasing force to a releasing projection, by which the rel easing
proj ection isadeserestadet dgetrhtateit Abole @rgagend G pramj eptenon, so. t hat
engagenent is released. By retracting the nmain body 1A of the bottle in a

| ongi t udi nal giosddiiioon iofiitbEeloby| brokém }Elemsimd igpmr &.i odnbet ween t he
sealing nenber and the main assenbly of the inage form ng apparatus is
conpl et ed. 25 iPt@rrelisdignerighatbet Actiorapf arsmmddihg £rontwhi ch has been
rel eased fromthe main assenbly 100 of the apparatus out of the main
assenbly 100 &Pv&Fe 1523thgppaiht hedynlfhef dibe RHH Whirdtowakesri gure 7 (0

whi ch is gpposi.te fram.the directiqgn,of rowa (Fiqure 7 (A, arrow a). The
user then®i nséf% Pgsrjrg:fvof‘oﬁé‘rdlﬁétt?gelﬁ (85 of' Flguregy is moved in

a direction indicated by an arrow an in (A) of Figure
7 which is opposite from the direction of arrow b, by
opening and closing means for the toner supplying
portion which will be described hereinafter. By this,

10 the sealing member 2 which is at an open position
(away from the main beody lA aof the bottle to open the
toner supply opening la) is press-fitted into the
toner supply opening la, so that tomer 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



5 into the main assenbly 100 of the apparatus in the direction of arrow a,
and then close the front cover 15. In interrelation wwth the front cover 15
closing action, the sealing nmenber 2 | ocked with the main assenbly of the
i mage form ng apparatus is noved away 10 fromthe main body of the container
by the toner supplying portion opening and cl osing neans, so that toner
supply opening la is unsealed (Figure 7, (C) ). The foregoing is the
exchangi ng process of the toner supply-2dntainer. 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 wth an opening la by a projected portion. The
di aneter of tREPEFERITY IMa the Siapréionnah EREAY o aEYBHT®f7 tid dyl i ndri cal
portion I A which is the main body of the bottle. The opening la is plugged
with a seal i nfi€fbdS PrRASisEfRY the SHERFRLPT 0 BFER &s wi l | be

under st ood fronlthe description |n conjunction with Figure 7, (A - (0O,

the opening | & Fi9¥5§ndedPdd 3HF@% &deal ed automatical ly by the sliding -24-

notion of the sealing nber 2 I | ati.ve to the toner t 1.n the
| ongi t udi nal directi onq“(ifr ﬁ’(ﬁﬁrb) lf"ﬁgrig'ﬁn%rn%‘&t??‘éeﬁob%t % free end
portion O% the %?alﬂggmaln assembly 100 of the apparatus in the

direction of arrow a, and then close the front cover
15. In interrelation with the front cdver 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, s0 that
toner‘supply'opening la is unsealed (Fiqure 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 gemerally 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 resealed automatically by the sliding



5 2, there is fornmed a cylindrical portion having an engaging projection 3
and a releasing force receiving portion 4 for disengaging fromthe driving
portion 20 provided in the main assenbly of apparatus, and such a portion
of the cylindrical portion as supports the 10 engagi ng projection and the
rel easing projection is elastically defornmable (in order to enhance or
assist the elastic information, slits are fornmed at lateral sides of the
region so as to extend to the free end 6¢44-the cylindrical portion, as wl
be described 15 hereinafter). The engaging projection 3 is engaged with the
driving portion 20 and functions to transmt the rotation to the toner
bottle 1. The structures of the engaging projection 3 and the releasing
force will bempgigasefi bbe FAaliirgi nepeek| hafelativehdd rither Aginest ruct ure of
the toner bottle 1 wll be described. As described in the foregoing, the
toner bottl| ebetitdegénépathe tgpghtpitagl | §iggmapemn@irewd)diodposed
generally horizontally in the main assenbly 100 of apparatus. It is rotated
by the mai n addenfirperibotéteapparatus. An inside of the toner bottle 1 has
-25- a projection Ic in the farmof a rib which extends _ helically. Wen the
toner bottle 1 rotates®tihBerdrep epd pPeution vk e feadiing medPes) ong t he

hel Tcal — projectign 1.0y 209, LG LOR8 ;L3 ALsPnar aed,f raugl the

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 regidn 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
drivihg portion 20 and functions to transmit the
rotation to the toner bottle 1. The structures of the
engaging projection 3 and the releasing force will be

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



5 opening la formed at an end of the toner bottle 1. The internal structure
of the toner bottle 1 according to the present invention is not |imting,
and the configuration or the structure may be any as |ong as the toner can
be di scharged by rotation of the 10 toner bottle 1. The main body of the
toner bottle is not limted to that described in the foregoing- For
exanple, it may have a rotation screw or the like for feeding the toner,
and the rotation screwis driven by a rdbational driving force received by
the sealing 15 nenber fromthe inmage form ng apparatus, while the main body
is fixed (not rotatable) on the main assenbly of the image form ng
apparatus. The feature this enbodinent is in the structure of the drive
transnitting porRFYiegtion Ar danhide ifefrmwpetnat Réb nehicRs8¥tNgs 100 of the
apparatus, and therefore, the internal structure of the toner bottle 1 may

be any, and t RebRIMY maitdy dhes BB RPTHL B dcEPEREPE: oHPY HelSTer
Bot o may be HodE ol AR N ALReReR 81OPA TR SS=hbut | od exanpl .
there is provided.in the jmin b -26- of .th .boﬁtle Ls, buffle nber 40
general ly in tHECIFOrHHIL% pqréqog:\“al' &P £5c818F ?ﬁ%e%u?]?r?‘éq Fr}%'er 40
T o0 P B i P PR o B P e
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 forx
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. 1In this

modified example, there is provided in the main body



5 of the axis of the toner bottle |.One end of one of the inclined
projection 40a extends to a nei ghborhood of the opening la. The toner is
finally discharged fromthe inclined projection 40a through the opening

la. By the rotation of the toner bottle 1, the toner 10 is scooped by the
buff |l e nmenber 40 and then falls sliding on the surface of the buffle
menber 40. Because of the inclination of the inclined projection 40a, the
toner is advanced toward the front side-26- 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 inventionis not I|imted to the rotational driving type such
as the 20 typd dhe hicttdebddi befifler nentefi ¢at gemerdhly tiondrhebottl e nay be
vi brated, swung or nmay be noved in another fashion to supply the toner. In
ot her words, fiolrm dvfi & mdatey bBheosarfane sii biye Whiks imenbher 4hot her as
long as the toner is discharged fromthe 25 bottle by the toner bottle is
nmoved by the Mdisnh AsFeMIGEarer of Pappatathisof| inehinedRA iR dansed
modi fi ed exanpl e, the -27- buff |e nenber 40 in the formof the plate is a
separ ate membé0F Mrdthéneoisclpaed with zagreRk te obthg GRS AVing force

is transm_tted to the buffle _nenber 40 throu?h the sealing menber 2 to
indirectl? of the axis of_the toner bottle 1.0ne end of dne 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
anotheér 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



5 rotate the toner bottle 1. In the manner, the present invention is
appl i cabl e when the toner bottle 1 is directly or indirectly driven through
a sealing nenber 2. In Figures 8 and 9, the main body 1A of the 10 bottle
is provided with the opening la at the one |ongitudinal end surface
thereof, and a driving shaft |b (portion to be engaged) is projected out of
the opening la, the driving shaft Ib being integral with the main body IA
of the bottle and being provided in 15 %k opening |l a. The driving shaft |b
is disposed substantially coaxially with the opening la, and is slidably
engaged with an engagi ng hole 2a (engaging portion) forned in the sealing
menber 2. The engaging hole, as shown in Figure 9, is closed at an end
remte 20 fro#ﬂﬁ%éedmﬁmbﬂg $hafr the fomn alborde IPdakggdst Brough the
engagi ng hole is prevented. The driving shaft Ib functions to transmt the
rotational dr S#PAGFBrRemPepf PR e ntenaehattleido 8rdt kBeapparatus to the
mai n body 1A of the bottl e 25 through the sealin nber 2, th
cross-section&PtagéﬁPP%uPEfoﬁgogof R i VA3 149 F?engﬁfgﬂﬁcular, for
exanpl e, rectangul ar ,configuration, H shape, D -28- shape.or the like to
transmt the F’@g‘g‘FFoﬁél tgFggglﬁgth‘Fo?%%l.“‘\@Eé“%% %gt?né 1rgcitd¥t i xed on the
F?;gdbgﬁthLAr%%aEgetggt%Egegyb8£gfgrlpeans. The driving shaft | b may not be

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 theregf, and a driving shaft
1b (portion to be engaged) 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



5 main body 1A of the bottle but is integral with the sealing nenber 2 as
shown in Figure 11. In this case, the engaging hole 2a for transmtting the
driving force fromthe driving shaft Ib is provided in the toner bottle 1
side, and that opening is formed so 10 that they are its mai ntai ned engaged
wi th each other after the toner bottle is unsealed. In the nodified
exanpl e, the nenber defining the engaging hole 2a its supported by a nenber
| c provided inside the opening la, but™4%e discharge of the toner is
permtted. 15 In this enbodinent, the driving shaft Ibis fixed on the main
body | A of the bottle. (Sealing nenber) Referring to Figures 12 and 13, the
description w]l be made af to the sealing menber 2 20_(dri,ve receiving
menber). |n FPREPEsCI2thRdlike TR itidy themfatarionadpArd¥dng seal i ng
portion 2b for unseal ably_ sealing  the ening la of the toner_bottle 1, and
a coupling eﬁﬁ’éfj@rrenfh%o‘liﬂ%’n“@cs?%& iﬁgr’i%aﬁ%"&a PPoPe FtReP88Yf or m of a
cyl i nder engageabl.e wi t drivin ortion 20 of the main assenbly of
appar at us. Angéngrthaigﬂégg? BX'%F$%§ﬁémﬁ?ﬁhEter portion of the sealing

-29- portion 2b is larger than.the .inner,.di aneter of the _.openi la by a
proper degree. The sea?ﬁﬁgéﬁb‘ﬂ’ll‘%ns%&i]sb P98 Heed 15t t“h@p‘%peni ng |a,

by which ghe rapgni,agy! 2a(52NEhe SHEPL Ve RGN 10)idre iR SA LY thie

sealing member 2 as shown in Figure 11. 1n this case,
the engaging hole Z2a 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. 1In 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 1lb is
fixed on the main body 1A of the bottle.
(Sealing member)

Referring to Figures 12 and 13, the
descfiption 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



5 sealing nenber 2. As described in the foregoing, the sealing nenber 2 has
an engagi ng hole 2a for transmtting the driving force received fromthe
mai n assenbly 100 of the apparatus to the driving shaft |b by engagenent 10
with the driving shaft |Ib. The engagi ng hole 2a extended continuously in
the sealing portion 2b and the engaging portion 2c. The engagi ng hol e 2a
has a cross-sectional configuration which is conplenentary wth the
driving shaft Ib and which is slightly-R&8rger 15 than the cross-section of
the driving shaft |Ib. Because of this, the driving shaft Ib is |oosely
fitted in the engagi ng hole Za. The engaging hole 2a and the driving shaft

| b have conpl ementary pol ygonal configurations. In this enbodinent, it is
square. 20 BRIUEEOHIZR Hes | 7 jkhgonghef ipperddigmater spafthe b in the
engagi ng hol e 2a having such cross- sections, the nain body | A of the bottle
and the seal PRRPHRSDE BY & PROnsFalsiegTee-at Fhe $830hR BRFREION 3P t he axi al
direction while being prevented from25 relative rotational notion

t her ebet ween. PSVRTRRFi 5L T8RS JtTR EPSvPPRPERE £anePYbBREFR 8% s nount ed

(1 ocked) on the Iong%%3ﬁ§$#¥ devkﬁg 400, .th sealing aenber 2 -30- is
novabl e rel at?RE*YW ¢ HRPPEA SPCRaI3ot Bl 822 eRab¥ ket he unseal i ng
of the opening la. (toner. supply opening) is enabled. The engagenent |ength
bet ween the e%%%&‘#b titber 2.

As described in the foregoing, the sealing
member 2 has an engaging hole 2a for transmitting the
driving force received from the main assembly 100 of
the apparatus to the driving shaft 1b by engagement

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 Z2a 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 Za. The engaging hole 2a
and the driving shaft 1b have complementary polygonal
.configurations. In 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 wh;le 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



5 hole 2a and the driving shaft Ib is determ ned such that they are not
this engaged from each other upon the relative novenent between the sealing
menber 2 and the main body | A of the bottle for the unsealing. By doing
so, the driving shaft I b can receive the driving 10 force through the
sealing nenber 2 even if the sealing nenber 2 is noved away relatively from
the main body 1. The description wll be made as to the engaging
projection 3 (locking projection) which3Ps 15 one of the features of the
present invention. The coupling engagenent portion 2c of the sealing nmenber
2 has an engaging projection 3 for receiving the driving force fromthe
mai n assenbly 100 of apparatus. The engagi ng projection 3 is projected 20
radi al | y out Wer dloyablemreiatiyel fhethe sathabednflanef e ibekileal portion
of the coupling engagenent portion 2c. The engagi ng projection conprises a
drive recei Wh®F d&.f dde I@seagdipangir sheeopentngi hy gtﬁlllﬁtlbrﬁuprﬂdf recei vi ng
the rotational driving force _fromthe 25 main assenbly of the apparatus; and
a | ocki ng surdRRENT {8 SA&H$%ortion) for snap fit type |ocking of the

sealing nmenber 2 into Iockin% hol e gﬁortion to be -31- | ocked) provided in
the main assenbly of ERIFICTERE, 1eRE TR BPTHEC e B2 e BI3FHPY he t oner

Dot Liare Yo, R RSN OUel (O hecakazesactals (0 the open
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 engagement portion
2c. The eﬁgaging 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 (lécking portion) for snap fit type locking of the

sealing member 2 into a locking hole (portion to be



5 3a, the engaging hole 2a and the | ocking surface 3b, the engaging
projection 3 perforns three different functions, nanely, a coupling
function for receiving the rotational driving force fromthe main assenbly
of apparatus, a transmtting function of transmtting the 10 rotation to
the toner bottle 1, and a |l ocking function (retention function) for
permtting relative sliding notion between the sealing nenber 2 and the
mai n body of the toner bottle 1 so as-Bd-automatically open and close the
opening. 15 Wen the driving force is transmtted with the |ocking surface
3b locked with the main assenbly driving portion 20, the surface 3b is
effective to maintain a constant distances between the sealing nenber 2
and the tonerloekedk nrovifed dgs fihes Mia 26seBPAHt PEnapParabupat h of the
toner between the toner bottle 1 and the sealing nenber 2, so that toner

di schar gi ng aWdemtthe seating merhegn amd theudongr Pghtiepbt3¥? having an
excel l ent constant anount discharging property can be _acconplished. In 25
addi ti on, themgg%?i?ﬁﬁ¥ﬁﬁﬁﬁﬁ %?QQ;é£§§%e&f m & e&loﬁthsFﬁanﬁ?n assenbl y
o1 VI 09 POTLl e 20,08 LD BPPA e A0S HeLSEOLe: L besoRl Lpg oTber 2 1
R AR A e e R T
the engaging projection 3 performs three different
functions, namelf, 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 hetween 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 eifective 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 1s 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



5 opening and cl osing operation of the sealing nenber 2 and the driving
force transmtting operation can be acconplished by a single sealing
menber, so that inexpensive and conpact toner supply contai ner can be
provi ded. 10 The engagi ng projection 3 is preferably in general with the
sealing nenber 2 fromthis standpoint of reduction of the nunber of
constituent parts, but a separate nenber for the engagi ng projection 3 my
be rmounted to the sealing nenber 2. Suekz-an exanple will 15 be described in
conjunction with a fourth enbodi nent. The engaging projection 3 has a
driving force receiving function as well as the |ocking function, and
therefore, it has a certain degree of rigidity. In view of this, slits 2e or
the like are fldwsad alo di@ehaheralfremdshefdtinei emngsip fitg umijrertiten 3, so
that only the part of the coupling engagenent portion 2c where the
engagi ng pr o] awinean di sichapgengdegeraanony etlas viblytHere edssudeiing mda e
el astically toward the inside. This is because the engaging projection 3 is
25 di spl aced Mpnare diwiohaggdeshl y 100 of apparatus to effect the engagenent
and di sengagenent relative to the main assenbly of apparatus, as will be
descri bed -33- her ei naficgerdingt fos sephodi serecture. dipgivipnatdjecti on 3
is integral with the sealing nenber 2 in this enbodi nent.
opening and closing operation of the sealing member 2
and the driving force transmitting operation can be
accomplished by a single sealing member, so that
inexpensive and compact toner supply container can be
provided.
10 The engaging projection 3 is preferably in
general with the sealing member 2 from this standpoint
of reduction of the number of comnstituent 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 certaln 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 projection 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



5 The free end portion of the engaging projection 3 is provided with a
taper (locking force receiving portion) so as to permt snooth insertion
when the sealing nenber 2 is inserted into the driving portion 20 of the
mai n assenbly 100 of apparatus. The 10 tapered surface 3c receives a | ocking
force froman inner surface of the driving portion 20 so that engaging
projection 3 (locking portion) is displaced inwardly to lock into the

| ocki ng hol e when the tapered surface-3@-approaches relatively to the 15

| ocki ng hol e 20h of the driving portion 20. Wen the | ocking surface
further approaches to the locking hole to such an extent that contact of
the tapered portion 3c to the inner surface of the driving portion 20,

that is, the hecklmgfterce is rel eased, the portion 20 supporting the
engagi ng projection (locking portion) restores fromthe displaced position,
thus conpleting the |Bekings RAbgrERate §@§Iﬁﬁgaﬁéﬁﬁepreﬂéégiﬂ© 3portion)
and the main assenbly (portion to be |ocked) of _the inmage formng

appar at us. 25126%%Feﬂﬁ%fc%ﬁﬁﬂeﬁ@%nﬁ%ﬁl%qﬂamﬁﬁéﬁFn& Bt tBAS the relative

noti on between the sealing nenber and the main body of the bottle is

aut omat i cal | ySPRYAHPERE i n - 34- the direction away from each other, by which

the opening is unsealﬁﬁ t enabhi the toner_ discharge. In this enbodi nent,
the sealinhg nenber is aﬁ%ﬁﬁvﬁ? PQd 9hi%f eﬁﬁﬂggéPgapparatus such t hat

movement in 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 assembly 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 te the locking hole
to such an e#tent that contact of thé tapered portion
3¢ 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 ta 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



5 the sliding direction is prevented, and in this state, the nmain body of
the bottle is retracted or advanced to autonatically open or close the
opening. Referring to Figures 12 and 13, the description will be nmade as to
the structure of a 10 releasing force receiving portion which is another one
of the features of the present invention. The engagi ng projection 3

descri bed above is provided at each of two positions which are
dianetrically opposed to each ot her, andPthe two 15 engagi ng projections 3
are connected by a connecting portion which functions as a releasing force
receiving portion 4_ Wen the releasing force receiving portion (releasing

ti 4 ' f th [ | |.d t in th
G recti on | ndEBs: B3<B5toB0aAVET BEPE, STHE @il Y SREcEEne 3 are |
elastically deforned,as indigaﬁeg b hgin lines in Fi% re 13. |Lf the
force applicaPPGRTY toPPal the %r%@%% ¢ tosiddn &t %@598red.nThe

| [ ' . | g1 i [l t.hick Lt th | asti
25 Getor mat s okt g PRA: Aepkt] BhbYSedL PR detrts B MdsBeBe bt | "0 o1 5 ©

el astic def or ALl i Lkanfli 6 8BS HAL: SSAlA NI HtenRol® 1535

manuf actured through an i njec ront a cresin material or

the Tike, sbut fROLHGH ngRLSLLAY: o1 8NPEOGLARALT R Ui UhsTPLRAe] S usable.
ey may be provide y connecting separate nenbers.

the main body of the bottle is retracted or advanced

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
peortion which functions as a releasing force receiving
pértion 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 force 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



5 The sealing nenber 2 desirably has a proper elasticity since it is
press-fitted into the opening la to seal it. The best material is | ow
density polyethylene. nmaterial, and preferable materials are pol ypropyl ene,
normal chai n" pol yam de, Nylon (tradenane), high 10 density pol yethyl ene,

pol yester, ABS, H PS (shock- resistant polystyrene) or the |like. By

enpl oying an elastically deformable elastic nenber for the parts supporting
t he engaging projection 3 and for the <38-easing portion 4, the 15 | ocking
and rel easing between the driving portion 20 and the engaging projection 3
can be acconplished with a sinple structure, utilizing the elastic
deformation and restoration. The above-described materials have proper

el asticities, nanafeaturedr thropgh caydguipgitiomgoladng faegagenent of the
driving portion 20 and the engaging projection 3 are easily effected with
sufficient duPhdfFleyreshe pateBkrhPHdrhe dike i PUthapedbedrm of a  bridge
connecting the engaging projections 3, so that 25 such a plurality of
engagi ng proj Betedhals eanaRetheF (AR A WHingG e P dshiuggPdRe rel easi ng
portion. It is not inevitable_ to integrally connect -36- the engaging

proj ections, BREYrBREaBENRTPBIEEDRY RPN IND \FRSF S MeAPersspect i ve

engagi n roj ections as shown jn_Figures 16 and 17. Driving force
rege?vigg?po{Fpﬁnfealing member ﬁ des%&ably has a proper elasticity

since it is press~-fitted into the opening la to seal
it. The best material is low density polyethylene .
material, and preferable materials are polypropylene,
normal chain polyamide, Nylon (tradename), high

10 density polyethylene, polyester, ABS, HIPS (shock-
resistant polystyrene) or the like.

By employing an elastically deformable
elastic member for the ﬁarts supporting the engaging
projection 3 and for the releasing portion 4, the

15 locking and releasing between the driwving 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 Teleasing 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



5 Referring to Figure 14, the description will be made as to the structure
of the coupling engagenment portion 2c provided in the sealing nmenber 2,
which is another one of the features of the present invention. In this
enbodi nent, the sealing nenber 2 is 10 provided with 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 driving force f?%%snitting 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 en?a ing grohections 3. are elastically defornmable, such that
parts are eas Pg S59gAdNE| BEPI eGH O He B E R URFSIRE PRPELEBSpBRYi on 3¢ of
t he engagi ng projectiqn_3_bei pressed by the driving .portion 20. The
rel easi ng porg?o rﬁvFgeBrBQnggeSEF%EFCF%ngﬁﬂﬂﬁﬁ?“ﬁhgggﬁgﬁéFﬂﬁsprojections

3, and the engagi ropegtio d_the teleasing portion 4 are 25
i nt egr al V\Athggagﬁggﬁhéh ﬁb‘%“?%% g?haelrl h]?jfd, the | ocking hole 20h of the

driving portigﬂrggigéoeéggg %Qc%gg%ggiq%gééjqa;y -37- 100 side of the

apparatus is construct SO as th the engagi ng projection 3

(1 ocking gsurface) of kBecseahbngoerbere 21 Vgl WR2CI9Qi0G wiEHDEr 2 i's

inserted into the driving por
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 brovided 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



5 snmooth insertion is acconplished by providing the driving portion 20 with
a tapered surface 20b defining gradually decreasing inner dianeter at the
free end of the driving portion 20. The sealing nenber 2 is snmoothly
inserted into the driving portion 20 because 10 of the provision of the
tapered surface 20b. The driving portion 20 is provided wth an engaging
rib 20a for rotating the toner bottle 1, and the engaging rib 20a abuts the
drive receiving surface 3a to transm t3he rotati onal driving force to the
15 sealing nenber after the engaging projection is engaged with the |ocking
hol e 20h. Referring to Figure 15, the engagenent between the driving

portion 20 and_t he, seallaglnenber inthis enbodlnent w | | be descri bed.
20 In Figure 180 3ig %aﬁ%ﬁ@%r}st FENFESERCLRE 8Bt BEn§CaPRew t oner
bottle 1 in the direction_ indicated by an arrow_,an_in order to install it

into the na.hO%@%%m&RP ey FIaHD R FFAIEELoN A &ﬁPEhlPﬂe toner bottle 1
t t b th t 25 d nbl
of apparat us. STTRBICT HEE (HHor TR BERASE g nheR, SBet B8R ISPHe {apered
ti 3 f t t f t h 2
brought into %%fﬁ?%en?algﬁ hﬂ%%f’*e ety Yt Frde 1290 6T EERB AP v ERG por ti on
20, as sfiowng @Qoéﬁ” ﬂH{Qﬁ% %éﬁﬁngE%é%ngﬁgb@%vREQhSCkhB” 3 Is being

gui ded by the apere sur ace :
driving portion 20 with a tapered surface 20b defining

gradﬁally 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 driving portion 20 is provided with an
engaging rib 20a for rotating the toner bottle 1, and
the engaging rib 20a abuts the drive receiving surface
3a to transmit the rotational driving force to the

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 i5, (A) shows a state when the user
is setting a new toner bottle 1 in the direction
indicated by an arrow an in order to install it into
the 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



5 being elastically deforned toward inside. Wth the further insertion of
the toner bottle 1, the engaging projection 3 passes by the straight
portion 20g containing fromthe tapered surface 2Qo, the engagi ng
projection 3 restores 10 because of the provision of the space portion 20h
(1 ocki ng hol e) not having the engaging rib 20a, by which the engagi ng
projection 3 is |locked with the driving portion 20, as shown in (C in
Figure 15. In the state, the engagi ng-pPojection 3 is firmy |ocked 15
relative to the driving portion 20, and the position of the sealing nenber
2 in the thrust direction (axial direction) is substantially fixed relative
to the main assenbhéﬁof apparatus. Therefore, even if the toner bottle 1 is
20 retract ed Fhe tSRAEADIE AWMLY HdilSabE@uERtapniPr 6AnbREbWiH e shown in
(© in Figure 7, the sealing nenber 2 does not nove in_the sane direction
but is firm yraBesed SHEIRE HUR iofy ther draning. eATtR@? other2hand, since the
toner bottle 1 is ipnstructed, the sealing. 25 nenber 2 is separated away from
the toner bot??%wﬁ.1%M{$b(ﬁﬂt§%Qﬁﬁﬁ o Fﬁ&ttBEeﬁPﬂagFﬁsigr?J%ﬁﬁﬂQQj or
opened. The ;#jdi retracting ,operation of .the %oner &9 ottle 1 may be
interrel ated Jt?\q??ﬁen%@?ﬁciﬁgﬁ?g%k@ FoPRIeEpEPAERER PP TR %5 ont cover 15
provided in {the maj se 0, f e appar.atus. As for the sliding
operatioﬁ% th%e%%%eéf%égic£¥ﬂﬁléef%fﬁe&llowa%% 1n51ae1
With the further insertion of the toner
bottle 1, the engaging projection 3 passes by the
straight portion 20g containing from the tapered
surface 20b, the engaging projection 3 restores
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 position
of the sealing member 2 in the thrust direction (axial
direction) is substantially fixed relative to the main
assembly of apparatus.
Therefore, even if the toner bottle 1l 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



5 bottle 1 may be slid with the sealing nenber 2 fixed, or the sealing
menber 2 nmay be slid with the toner bottle 1 fixed, or both of them nay be
slid away from each other. Wen the toner is used up fromthe toner 10
bottle, the enpty toner bottle is taken out to exchange it with a new toner
bottle. The disnmounting operation is carried out by the above-descri bed
steps in a reverse order. In detail, whgn the operator opens the front 15
cover, the following occurs. First, the nmain body of the toner battle
advances toward the sealing nmenber while the sealing nmenber is |ocked in
the main assenbly of the apparatus, by which the sealing nmenber of the

opening i s auhgERikCal hiySeal £tlteBYe A tUE RIS 4P cMBRRBAnglanhi ch Wi Il be
descri bed hereinafter, a releasing projection is actuated to rel ease the

engagi ng proj eebk9Agl 688hBEoh OSKI #itk Nicht HiRr WBCprBwiReROdy Of the toner
bottle is retracted together wth the sealing nenber re-press-fitted into

the 25 openi ngheshathabsgembi P01 0BPEtHs Mpsadaged from the nmain assenbly
of the apparatus. By this, the toner bottle is prepared for being renoved

fromthe main -40- assgagbkyrothé hel apiad adpeseat(i%, Ughe €oalkirm nati ng
necessity of phase alignment) The description will be nmade as to the
structureSel i bon&tlend tbhe becebsdtwithd fHeseAlimmerber 2 fixed,
or the sealing member 2 may be slid with the toner
bottle 1 fixed, or both of them may be slid away fram
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 toéard 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



5 when the toner bottle 1 is brought into engagenent wth the main assenbly
driving portion 20. In a conventional drive transmtting neans using a
conbi nati on of projection and recesses type coupling drive, it is necessary
to engage a recess and 10 a projection with phase alignnment. This is not
necessary according to this enbodinent. Referring to Figure 18, this wll
be described. Figure 18 shows a positional relation in the rotational
direction between the engagi ng projectie#03 15 and the engaging rib 20a
when the sealing nenber 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). Assum ng that engaging rib 20a and
the 20 engagi pgspmbjlecoifoth® appamstuali gned with each other when the user
inserts the toner bottle 1, when the toner bottle 1 is inserted into the
predet er m ned (Sasictuge, elhmipasinggnreadeity ¢£ phagedhdignmepte dri vi ng
portion 20, and. when the toner bottle 1 is 25 retracted, the sealing nenber
2 is away fromthe tondfe BEECFéPEiry BithpPe sPade s dierthf schar geabl e

state. However, dependi Qn the position in the -41- rotational direction
of the toner ﬁ&FPF&gerEgﬂmﬁﬂgthﬁsgﬁ?iBﬁcﬁ?siﬁ% oSO RYERNRE engagi ng

ProectiSE | M STl Fch 1 I 0RbPRathE 08 Tnaliine (M
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
ipserted into the driving portion 20. The engaging
rib 20a is provided at one position, and the engaging
projection 3 is provided at two positions (33, 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 lqcked with the
driving portion 20, and when the toner bottle 1 is

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

However, depending on the position in the



5 bottle 1 is inserted into the predeterm ned position, the engaging
projection 3A interfere wwth the engaging rib 20a so that it is not

rel eased outwardly. Then, the locking is inconplete. If the toner bottle 1
is retracted with the state, the toner bottle 1 is 10 retracted together
with the sealing nenber 2 since the |locking with the main assenbly driving
portion 20 is inconplete. The opening Iq cannot be unsealed dr opened. In
order to avoid this, the nunber of 15 engaging projections 3 is |arger than
that of the engaging ribs 20a by at |east one, by which not all of the
engaging rib (s) and engaging projection (s) are aligned. In the case of

() Of FigurerdBatpofadlal e 2l QNOAHNGRED BekiaBs13ApbAl epECTES Wi th the
engaging rib 20a, and therefore, is not locked with the main assenbly

driving porti ghsgPti 5RVEY Sfhe Hhdd NRIetake 19k telﬂg gmaag?ee;.a&ew&tlons 38

does not interfere wth the engaging rib 20a, an herefore, It

correctly 25 BRckgdayighed Nei £ i s ErIdin) 3% 20BUss 8¥BWni fnone of the
engagi ng projections 3A is not |ocked correctly, the other engaging

proj ection 3B(AS of2rigarécrd|y iwokeid cuyed,t keeef gretnkhechener bottle 1 is
separated away fromthe sealing nenber 2 without problem so that opening
| a i s unsgal eBotAléel ibeinoperédginio ithdigederdroihed pesipienel y engaged
the engaging projection 3A interfere with the engaging
Tib 20a so that it is not released ocutwardly. 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 tp avoid this, the number of
15 engaging projections 3 is larger than that of the
engaging ribs 20z 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 éngaging 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



5 engaging rib 2Da is brought out of the interference sooner or |ater by
the rotation of the main assenbly driving portion 20 in the direction
indicated by an arrow c, and therefore, correct |ocking of the engaging
projection 3Ais established. Wth 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 transmtted to rotate the toner bottle 1. By providing
t he nunber of engaging 15 projections 34&hich is at | east one |larger than
the nunber.of engaging ribs 20a, at |east one of the engaging projections
is engaged with the locking hole wthout an interference with the engagi ng
rib irrespective of the position of the toner bottle 1 in 20 the rotational
direction. |ncerrschiyinkeCketie anshdihergdoree theatioper abstikelll et in the
apparatus. The nunber of the engaging projections 3 be four rather than
two as in th|§eEﬁﬁ@H¢@E#W5YI¢F°Qré£e(ﬁ%ﬁéln9h@eﬁhﬁ§e3 %¥th%@tengaging ribs is
not nore 25 than_three. |In this case, even if the_nunber of the engaging

ribs and the Hﬁﬂﬁé?mofs?hEh%ﬁmﬁRﬁqﬁfgA&? 1&r8P§€PFSﬁs apEtehetBanme, the
di stance (phase bet en, the e r de different fromthe
di stance (pha38§nbﬁ9 %n1?H§“?ﬁ§§%gnggﬁ?&P€8 6ﬁ§ega eNgATEHh at | east one
€ngaging QrOIE%&ESQﬁg rigoﬁoa I's brought out of the interference
sooner or‘later by the rotation of the main assembly
driving portion 20 in the direction indicated by an
arrow 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 proﬁections is engaged with the locking hole
without an interference with the engaging Tib
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



51line with the engaging rib upon the insertion of the bottle, so that
correct | ooking can be acconplished there. Wien a plurality of engaging
ribs are provided at different circunferential position, it is 10
preferable that engaging ribs are disposed at regular intervals in
consideration of the drive transm ssion property. Figure 20 shows another
exanpl e which also elimnates the necessity for the phase alignnent. In 15
this nodified exanple, a shallow | ocki ngt3groove 20e is extended in the
entire inner circunference of the engaging portion 20d of the main assenbly
driving portion 20, and an engagi ng hole 20d for engagenment wth the
engagi ng projection 3 is formed in the 20 | ocking groove 20e. The | ocking
groove 20e i sPRBICGEIORRATASIRS TR Sthe VISTGRGED (RPER®) hBeEWSRYi ng
projection 3, but is so shallow as to permt half engagepent to permt

aut omati c unsE%?iﬁ@géﬁ%?%n?lmkﬁ%ﬁrk?mF§4FIﬂ%ﬁﬁ%?e?f,fF%@ 6BBration upon 25

(A Shone a sRaFEanceuhPRTSe hcethest G SRAERE%] PRRJ=RELoP8! BEen | noel ted
the mi n acseBT St Py FEEoPhe SRate i RIS Agag: A5 BPb) BBFI on 3 seal i ng
menber 2 gre T?ﬁeaaigﬂeghe engaging rib upon the insertion aof 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. In
15 this modified example, a shallow locking groove 20e is
extenéed in the entire inner circumference of the
engaging portion 204 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
engagenent 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



5in the positions in the rotational direction, as indicated in X-X
cross-section. Wth the insertion of the toner bottle 1, the state shown in
(B) of Figure 21 is reached, in which the engaging projection 3 is

hal f -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 nenber 2 is | ocked
with the | ocking groove 20e, so that sedifing nenber 2 and the toner bottle
1 are spaced apart with certainty 15 to unseal the opening la. Wen the main
assenbly driving portion 20 rotates in the direction indicated by an arrow
c, the engaging hole 20d and the en%? I n projection 3 are aligned as shown
in (C of Fi g*u'gaeélf,mt’éi'na t iR MRy ﬁ% &%‘zﬁ%&f‘ﬁ&ﬁtédi inkguERe itk el y 20
engaged with the epgagi.ng hole 20d to permt ransm ssi on of the rotational
driving force?sFﬁmgﬂYSd THRY Porittidly 0 APe ERBBETRENECIe 1414 t oner
bottle 1 can b operly set i.n the main _assenbly 100_of.the apparatus
sinply by in58$t£h8 PﬁéXZ%S?EWE&Yté%%W%PQL3%&(}QPhéOnﬁPﬂ gggenbly 100,

wi t hout the L1y -ad] i t he position aof _the_ hot lin the
rotational di rgggggg{r}g ?ﬁé %?%?%? ?ﬁsee%e(lc ?\“5%'5%55? %Sr?\??o%\if%nes‘# npl e and

casy Addstiongl ke phlsesbhe PRCPISGANLIUAS Wl raRebALI QR TOr. the opening
pply “contalner 1s automatically executed in the main

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

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 member 2 is locked
with the locking groove 20e, s0 that sealing member 2
and the toner bottle 1 are spaced apart with certainty

15 to unseal the opening la. When the main assembly
driving portion 20 rotates in the direction indicated
by an arrow c, the engaging hole 20d and the engaging
projection 3 are aligned as shown in (C) of Figure 21,
and the engaging projection 3 is now completely

20 engaged with the engaging hole 204 to permit
transmission of the rotational driving férce.

In this manner, according to this embodiment,
the toner bottle 1 can be properly set in the main
assembly 100 of the apparatus simply by inserting the

25 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



5 assenbly of an image form ng apparatus, and therefore, the user is not
required to open or close the opening. This elimnates the possibility of
contam nating the hands of the user. (Releasing nethod) 10 Referring to
Figure 22, the description will be nade as to rel easing between the
engaging projection 3 and the main assenbly driving portion 20. \Wen the
toner supply is conpleted, and the toner bottle 1 becones enpty, the
current toner bottle 15 1 is renoved, affe-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 wi t hCReIgdRRngSnEABELE23aNd T8&SHushi ng menber 21 is movable in the
sanme direction as the direction of the axis of the driving shaft I'b of the
toner bottle 1. In Fi ghA@idpongAlyshBiRCe Bhent@PeH Nghias sSipg t oner
supply is conpleted, and the opening la of the toner bottle 1 is in an open
state. Wen t RESEEERPRg IBEt WBBNOPRBIAF OF nEPHoFIITH SWRRLY20 and. t he seal i ng
menber 2 is rel eased, the pushing. nenber 21 is_announced in a direction

i ndi cated by &RTTFAPSEH éstSUFH@a%éF%éEYn§x$EN¥?QNFQ1Qﬁe1ﬂi§nfree end of the

seal i ng n?nbe%s%émEXYngcgntg%aggl§8gkgggpg£éé§g%ég, and therefore,
the user is not required to open or close the opening.
Thigs 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 member 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 Adriving 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 sState in which the

25 toner supply is completed, and the opening la of the

toner bottle 1 is in an open state.

When the 1écking between the driving portion



5is elastically defornmed in the same direction, and correspondingly, the
engagi ng projection 3 integral wth the releasing portion 4 the forns
toward inside. By this, the engaging projection 3 is disengaged from the
mai n assenbly driving portion 20. 10 The pushi ng nenber 21 further advances
in the direction of arrow a, by which the sealing nenber 2 is 'press-fitted
into the opening la, thus resealing the opening |la of the toner bottle 1.
The pushing nmenber 21 is even further -ddranced in the direction of arrow 15
a, by which the toner bottle 1 per se is retracted to slide the toner
bottle | 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 interrel ated
with the openPNg28RdtheoSeprbinggnefeats of dreleRsers ofhecByehing of the nain
assenbly 100 of apparatus such that when the front cover 15 is opened, the
pushi ng” nenbefefbegpgdsisnanprunesq od it iFectirswiadi 63Eed oY ¥ sengagenent
bet ween the sealin%'nenggr 2 of the toner, bottgg 1 ang the 25 driving
portion 20, aRFT el £ReTPRORBLERTRI RPTE O |%&dq thP e a809n2Ed in the
direction of arrow hb.. Alternatiyel dr.i vi.ng taor.or éhe like is used to
Ca7° effect t REAFEERERT REPRRE At iBh MHSGb M AELT SRS BRELRAR ¢
al ternative, it i.§.2Q% LALSr§Ek %Idvxﬁhtﬁ [t 1% f the main
assenbl y %00 3% thg%aﬁéargtés,g%ﬁ a nanﬁgﬁﬁw%ber F§%%§%Vi e , Which is
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
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 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 mowves 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



5 mani pul ated by the user and is interrelated with the pushing nenber. As
described in the foregoing, according to the enbodi nents, the toner supply
contai ner can be |ocked in the main assenbly of the el ectrophotographic 10
i mage form ng apparatus by a snap fit type engagenment wth certainty by
inserting the toner supply container. Wen 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 tduwtoner supply container is
acconplished with a very sinple operation. Accordingly, a toner supply
cont ai ner of high operativity can be provided. In addition, the

di sengagenent of the drive transm ssion for the toner supply container is
20 si mul t aneosittgcef flest @tk emiag fhg copdrn peniinglepethdenitdgi.nglnperati on for
t he opening can be sinultaneously effected. These advantageous effects can
be provi ded bynotieey sltgmatitteponitatid owicositemrtel atedpadthsthecture 25
and reliable drive transm ssion. In the toner dischargeable state, it is not
necessary to prontdeovienntSfof the anabh yasagmoiy ik ofgthehe driving shaft

| b at the main body side of the toner bottle. This sinplify the structure

and avoi ds tarPPpEIbREm At tdneanvahkbeRer tig areviitiedkasdichpisducti on of
coarse particles and so _on
5 manipulated by the user and is interrelated with the

pushing member.

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

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



5 (Enbodi ment 2) Referring to Figures 23-25, 32, a second enbodinent of the
present invention will be described. The sane reference nunerals as with
the first enbodi nent are assigned to the el enments having the 10
correspondi ng functions, and the detailed description of the comon
structure is omtted for sinplicity. As shown in Figure 23, in this

enbodi nent, the releasing projection 4 (releasing portion) is provided on
an outer surface not inside the 15 cyli-d4d~i cal coupling engagenent portion
2c of the sealing menber 2 as in the first enbodinent. In this enbodinent,
engagi ng projection 3 and the releasing portion 4 are provided at each of
four circunferentially equidistant positions so as to 20 constitute pairs.
The structureshef drhvingi shajt Pwrati dhe2®afior bodgkishdeenfateerent with the
engaging projection of the sealing nmenber is the sane as with the

Enbodi nent 1. tCoerebpbthdengl This heimqmisifimdheesttencteresand avsidhe form of a
cyl i nder covering the outside periphery of the driving portion 20 as shown
in Figure 24 &h¢ P3obipmdabl EoRre¥ lamlerfaretOTALEh IRRECREReasi ng portion 4,
-49- rather than a slidable rod as in the first enbodi mrent. The inner
surface of th®TPABELLRG Bbr EPRFSDIPAHE CyRiFs Fg SReRBer 21 (cylindri cal
menber) is ta d.such at inner dianeter increases, that is, the
thicknessg Q%&Sodiment 5?

Referring to Figures 23-25, 32, a second
embodiment of the present invention will be described.
The same reference numerals as with the first
enbodiment are assigned to the elements having the

10 corresponding functions, and the detajiled 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 positiens so as to

20 constitute pairs. The structures of the driving
portion 20 for lockiﬁg 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 Fiqure 24 and is

slidable for engagement with the releasing portion 4,



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 formed at the lateral sides of the supporting
portion 2f for the engaging projection 3 and the 10 releasing portion 4 to
facilitate inward elastic deformation of the engaging projection 3 and the
rel easing portion 4 and restoration According to this enbodinent, the entire
seal i ng nenber can be integrally nol ded4%nd 15 therefore, the production
property of the sealing nenbers is drastically inproved, and the
manuf acturing cost can be reduced. In Figure 25, (A shows a state in which
the toner supply is conpleted, and the opening la of the 20 toner bottle 1
is still openratvhen theneagabbdante berdveen irhd henifii msds emblog ingnitvi ng
portion 20 and the sealing nenber 2 are to be released, the pushing nenber
21 i s advance@heoinner sertace ngf pdre iloreet ergl poirddien E(Bhei n Figure 25, so
25 that releasingiportion 41is Eressed inwardly by the inner surface of the
pushi ng menbePushinghpember spHl aberl 1 ied e maHRe orls drrereswaghy (arrow
d) -50- by the elastic deformation of the supporting portion 2f, and
si nul t aneous| {2t héneagadi aBeEeh) RETAFSS 4 Lhali d§.add® HRHEHERFSt oget her
with the releasing portion 4. By this, the enga%;ng pr%Jection_3 IS
disengagea of the cylinder redices, toward the Tree end, by which
the tapered portion 2l1a 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
10 releasing portion 4 to facilitate inward elastic
deformation of the engaging projection 3 and the
releasing portion 4 and restoration.
According to this embodiment, the entire
sealing member can be integrally molded, and
15 therefore, the production property of the sealing
members is drastically improved, and the manufacturing
cost can be reduced.
In Figure 25, (A) shows a state in which the
toner supply is completed, and the opening la of the
20 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
25 that releasing portion 4 is pressed inwardly by the
inner surface of the pushing member 21. This

displaces the releasing portion 4 inwardly (arrow g)



5 fromthe main assenbly driving portion 20. The releasing steps are
carried out in interrelation with the opening operation of the exchange
cover by the operator. Thereafter, the pushing nenber 21 is advanced 10 in
the direction of arrow a, so that sealing nenber 2 is returned to the
sealing position of the toner bottle 1, as shown in (C) of Figure 25.
Subsequently, the pushing nmenber 21 is further advanced to slide the toner
bottle 1 per se to a position facilitatidy the 15 user who is going to take
the toner bottle 1 out. As described in the.foregoing, according to this
enbodi ment, by the provision of the releasing portion 4 on the outer
surface of the cylindrical portion 2c, %Fe sane advant ageous effects as
with the 20 fiFsithenBdarient AGESTPRbER i%f (1e FOPPRREAGICBATHECD pr ovi ded.
According to t@js enbodi nent, when the sealing nmenber 2 is produced by
i nj ection nol difng 20 FIMPSERRCRUPLY | afhe (SNIAHINF PI7IBETEGRI fyiF enpved, and
t hus i nproving,.the praductio roperty. 25 A w.dth qof .the engagin
proj ection is%‘lasrP &% AT é‘gvmgggﬁ{%?r t‘ﬁ]et}f‘\gréeasﬁe &aﬁf‘f}?egafgh?’gso t hat
when the main pody of ,t.he tle is.retracted for +51- é' unseal i ng
. . h . .
of the openi ngf,b t)rf?é’ écngra%ge%g‘%t eggég\lfxggrﬁmec}nlgoa?gﬁnésprdgjgég I %&(I ocki ng
surface) and 4figy die/inhd P ULedB1 200k vl WA IRH 2Be keasing
proj ection does notrLave su%h aﬁ?u ction, aﬁ%ﬁ! )
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. Subseguently,
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 embodiment, by the provision of the releasing
portion 4 on the outer surface of the cylindrical
portion 2c, the same advantageous effects as with the
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 impraving 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



5 therefore,

the width is reduced to minimze the resin nuateri al

the manufacturing. It is a possible alternative that thin portion

provi ded as s

hown in Figure 32 to make the base portions of the s

portion 2f 10 (supporting the engagi ng projection and the rel easin
projection) easy to deform Wth this structure, the disengagenent action

is made sure

while maintaining a sufficient rigidity of the seal

i ncluding the engagi ng projection whicthIr-ecei ves the rotational

force. (Enbodinment 3) Referring to Figures 26 through 29, a third
the present invention will be described. in the second
enbodi nent, as shown in Figure 20 24, the engaging projection 3 a
rel easi ng por tutomatitecassegl pny| @l tthom)opkriing t Hies exldagpmemtnber 2 are

enbodi nent of

provi ded at t

he outer surface of the engaging portion 2b. In this

cost in

2y is
upporting
g

ng nenber
15 driving

nd t he

enbodi ment, abethean the Ehgagin@Gprejectiad ivrking esrifaced and t he

rel easi ng 25

projection 4 are provided at each of four <circunfere

ntially

equi di stant pédet fA¥ing RArtheer20 sig freinigingte e fdwyined g8svimigon 2b. - 52-

Cor r espondi ng

to such a structure of the sealing nenber 2, the ma

n assenbly

driving portiBA°36Cthas AcesntPHUrAY? oPREhAMTURFHIQRUr @7, The mai n

assenbl y griv

10

15

20

25

ing partion 20 conErises a_cylindrical
therefore, the width is reduc¢ed to minimize the resin

material cost in the manufacturing.

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

(Embodiment 3)

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

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

engaging pertion 2b. In thig embodiment, as shown in

Figure 26, the engaging projection 3 and the releasing

projection 4 are provided at each of four
circumferentially equidistant positions on an inner

surface of the engaging portion 2b.



5 portions including a free end portion 20b, a small dianmeter portion 20c,
a large dianeter portion 20d and a rear end 20e which have different outer
dianeters. It also conprises a through-hole 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 outer di aneter and
is provided with an engaging rib 20a extending in the | ongitudinal
direction of the driving portion 20 at -geach of the dianetrically opposite
positions. 15 Referring to Figure 28, the description will be nmade as to
engagenent between the driving portion 20 and the sealing nenber 2 in this
enbodi nent. In Figure 28, (A) shows a state. in which the toner bottle 1 is
inserted in a directionotndépaiidihdyto 2hchnaastouchufercf tiser to install a
new toner bottle 1 into the main assenbly of apparatus, in which the toner
bottle 1 is neka}ythgbeembénckediive tiaimhastemnbilggdrpoitg opo2€iqer AO ded in the
mai n assenbly of apparatus. As shown in (B) of Figure 28, when the toner 25
bottle 1 is fdesherconfeguedticeheskgnginnd igruopee?i- onThe pabvi ded in the
sealing nmenber 2 is brought into contact with the main assenbly driving
portion 20 an&ssgpblysdgivifed p9riinn tZheocapriserfagdectingrigal at the free
end portion of the engaging projection 3, and is gradually and el astically
def or med. W t ROEGAOREr IRFsBRINGN2 fIRS ShFoFFion Z0b, 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 20¢ 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 sealing member 2 in this embodiment.
In Figure 28, (A) shows a state. in which the
toner bottle 1 is inserted in a direction indicated by
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 1s brought into

contact with the main assembly driving portion 20 and



5 projection 3 having passed by the straight portion 20g, as shown in (C
of Figure 28, the forced deformation is released by the space portion 20h
not having the engaging rib 20a, and the engaging projection 3 is firmy

| ocked with the main assenbly 10 driving portion 20. In the state shown in
(C of Figure 28, the engaging projection 3 is firmy engaged with the main
assenbly driving portion 20 such that position of the sealing nenber 2 in
the thrust direction (axial 15 directieBB~is fixed relative to main body of
the toner bottle 1. Therefore, when the toner bottle 1 is retracted
thereafter, the sealing nenber 2 is not retracted together with the toner
bottle 1 but is firmy fixed to the main assenbly driving portion 20 20. On
t he ot her hanids @rided hy ttheertapsnedde surifaceddst farmedeatt e séndée ng nenber
2 becones away from the toner bottle 1 the unseal or open the opening |a.
The retracti mpdronttion of the angagingorirodettiay Be asdchst hat toner
bottle 1 is slid in interrelation with 25 the opening and cl osing operati on
of the front €eRdpalls M Riastcaliar defioggedo Figure 29, the rel easing or
-54- disengaging action in this enbodinent will be described. When the

seal ing menber 2 is td'H dwWhprgddsaritdmnt hEPRaPRIZEEBEDI y driving portion

20, the pushin
% p?ojection 3 having passed by the straight portion

20g, as shown in (C) of Figure 28, the forced

deformation is released by the space portion 20h not

having the engaging rib 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 thereafter, the sealing member 2 is not
retracted together with the toner bottle 1 but is
firmly fixed to the main assembly driving portion

20 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
such 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



5 menber 21 di sposed at the central portion of the main assenbly driving
portion 20 is slid in the direction of arrowa, and only by which it is

di sengaged from the main assenbly driving portion 20. By advancing the
pushi ng nmenber 21 in the 10 direction of arrow a relative to the rel easing
portion 4 provided in the inside of the sealing nenber 2, the part
supporting the releasing portion 21, as shown in (B) of Figure 29, deforns
outwardly so that releasing portion disifiraces outwardly, and therefore, the
15 engagi ng projection 3 displaces outwardly. By this, the engaging
projection 3 is disengaged fromthe main assenbly driving portion 20. Wth
further advancenent of the pushing nenber 21 in the_direction of arrow a,
the sealing 201ABABRIIDA| ACHIRR LT {hisy qnRasdimmeatopdhing®l a as shown in (O
of Figure 29. In this_position, the sealing nenber 2 unnseals the opening
la of the tonBFSBEBIPER- 1. By further advancenent of the pushing menmber 21
in the direction of ow the toner bottle 1 per se i.s 25 slid backward
to a position where tﬁ‘gﬁﬁge&%aﬁe@a’ﬁq ye e%t Hé& ES’ngF goFergagedyt . As for
the driving struct f t he_pushi ng_ -55- memher 2 it,may be.interrel ated
with the open%ﬁﬁgaﬁég %gégi%ﬁs% er%u#%nY%ﬂgtqégaﬁggnéuco%gF %gsﬁ}n?he mai n

assenbl y 300 QlyBRRA5R! 42<5YCha LRt Ml Lt (i WY1 BOYE" £he hgigPened. the
pushi ng nmenber noves 1 n e
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 réleasing 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 driéing 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 s1id backward to a position where the user can easily

take the toner bottle 1 out.

As for the driving structure for the pushing



5 direction of arrow a to effect disengagenent between the sealing nenber 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 arrowb. Alternatively, a
driving notor or the like is used to 10 effect 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

| ever is provided, which is nmanipul ategday the user and is interrel ated
with the 15 pushing nenber. In this enbodi ment, not releasing portion is
not exposed to outside, and therefore, in case that toner supply container
Is unintentionally let fall, the releasing portion is not damaged, and

therefore, 20mbfibesh®ek f€shsy ad Y dlates hiigh duel BPpehifg and
transportation. In addition, by a very sinple sliding of the -pushing

menber in theclosyagdopdthbiskvel deil rlacintorsvert L& i thet manam ssi on of
the toner bottle can be 25 pasily di sengaged, and sinultaneously, the
opening and aksembyyol00 hef operaratwd duuh tidiatr whednt fthec frobe

acconpl i shed. -56- These advantageous effects can be provided by very sinple
action at | owcoeet bt hscopgmed, stheiqgushe ngamembelri i @odeisvént thrsn ssi on.

(Enmbodi nent 4) :
5 direction of arrow a to effect disengagement between

the sealing member 2 of the toner bottle 1 and the
driving portion 20, and when the front cover 15 is
closed, it is advanced in the direction of arrow b.
Alternatively, a driving motor or the like is used tao

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 to outside, and therefore, in case that
toner supply container is unintent;onally 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
pushing member in the forward and backward directions,
the drive transmission of the toner bottle can be

25 pasily disengaged, and simultaneously, the opening and
¢losing of the opening of the toner bottle can be

accomplished.



5 Referring to Figure 30, a fourth enbodi nent of the present invention wll
be described. In this enbodinent, as shown in Figure 30, a sealing nenber
2, an engaging projection 3 and a releasing portion 4 nmounted to the
opening la of the 10 toner bottle 1 are manufactured 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 tt%&t- they are opposed to 15 each
other. Each of the novable arm3e is provided at its free end portion with
an engagi ng projection 3 for effect wth the engagenent which is simlar to
that in the first enbodi ment. The engaging projections 3 are connected with
20 each ot her by alinkhggetadvarfreddanse gfdecitensag1beThroyidad 3oy i ncl udes
two nmenbers connected by a hinge which function as a rel easing portion 4.
From an insi d€eBY $HEPhBvastECr# 3kov isastk Wity compast SETe@ELRR oj ect ed
opposed to each _other at 25 a central portion. A spring 3] conpressed

bet ween t he fRREJTRLEFREEI BREVEFETASMIRSIAYyi ng force. provided by the
spring 3j, th? novabl e arm 3e urged outwardly, so -57- that engagi ng
projection 3 (E™BAGLHEEHI & with the main assenbly driving portion 20 as

o 0l FLOUT erg I RS {208y AESE Y SO BRLbLOReR0 S tale i
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, ftwo 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 octher 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



5 14. Wth such a structure, when the toner bottle 1 is to be engaged with
the main assenbly driving portion 20 by the engaging projection 3, it is
enough to insert the toner bottle 1 into the main assenbly of 10 apparat us,
simlarly to Enbodinent 1. More particularly, when the toner bottle 1 is

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

i nwardly against the spring 15 force ofstthe spring 3 together with the
engaging projections 3. Wth further insertion, the engaging projection 3
are engaged with the main assenbly driving portion 20 at a predeterm ned
position by the spring force of the spring 3j, and sinultaneously, the 20
novabl e arns Skeat estgu@indiemyjegitialn Bodist eagagbabbei withALhefm&igure 30. On
t he other hand, when they are to be disengaged from each other, as shown in
(B) of Figur easSémbXshedpissiniqigardriver 221 aiss spoghednagA) nef FhguPéd rel easi ng
portion 4 in a direction indicated by an arrow a, the engagi ng projections
3 are easily 8P}t ethe moin hegsanigy ditd iinge pgagédn 288sustableriy to the
foll ow ng enbodi ments, the structure of this enbodi ment also provides the
same advant agebssembedinent |is tins exayediendhel shewanl| 4t Fégdeeor mat i on

5 14.
With such a structure, when the toner bottle

1 is to be engaged with the main assembly driving
portion 20 by the engaging projection 3, it is enough
to insert the toner bottle 1 into the main assembly of

10 apparatus, similarly to Embodiment 1. More
particularly, when the toner bottle 1 is inserted, the
engaging projectibns 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
driving portion 20 at a predetermined position by the
spring force of the spring 3j, and simultaneously, the

20 movable arms 3Je restore the originai 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.



5 is not use,
exhi biting el

material is very big. For exanple,

t he engagi ng projection 3 may be made of any material not
astic deformation per se, and therefore, the choice of the

various materials such as alum num a

steel or magnesium or wood, hard resin material or 10 the like is usable.

hi gher engagenent strength can

be mai ntained, and the durability is

| nproved. The parts are connected with |inking nechanism which provides

| ar ger novabl

e range than the el astic-@&8formation, and therefore,

a |l arger

15 engagenent area is usable. Therefore, the engagenent is very firmwth
ity. In this enbodinent, the elastic deformation of the
sealing nenber is not utilize unlike Enbodinents 1-3, but a link type is

hi gh reliabi

enpl oyed. 20 Ther ef or eSimhbaglr at 1they fiod lsstingr embadingats: rtlee ure

rat her conpl

Enmbodi ment 5,

provi ded in
5

is

' cated with the possible result of cost _increase. (Enbodinent
5) The presenftFRGERFE off | Ehhdtenhedimept @leRe PTEXiAgF DR Nt ™ rbodi ments. In
the structures are the sane as that of said enbodi nent
(Figure 20) eRdBpRtagRouRcehb®Etdns which will be -59- described. For
exanple, as shown in F

e. 31, the, opening la of .th oner bottle 1 may be
the eyl it BT SSTRORARaTE it SIASTAS BERGFTEE ol d

is not use, the engaging projection 3 may be made of
any material not exhibiting elastic deformation per
se, and therefore, the choice of the material is very

big. For example, various materials such as aluminum,

" a steel or magnesium, or wood, hard resin material or

10

15

20

25

the like is usable. A higher engagement strength can
be maintained, and the durability is improved.

The parts are connected with linking
mechanism, which provides larger movable range than
the elastic deformation, and therefore, a larger
engagement area 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.
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
foregoing Embodiments. In Embodiment 5, the
structures are the same as that of said embodiment

(Figure 20) except for the portions which will be

A



5 end surface. In such a case, the coupling engagenent portion 2c is not
provided 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 nenber S. 10 The coupling engagenent
portion 2c as a function of |ocking the main body I A of the toner bottle
with the main assenbly (driving portion 20 shown in Figure 20) of the inage
formi ng apparatus by a |ocking portiomY3ocking surface of the engagi ng 15
projection 3), a function of receiving a rotational driving force fromthe
mai n assenbly side of the image form ng apparatus by a driving force

recei ving portjon &g drive receiving surface of the engagi ng projection
3), a functi ofe5CTdiP&€Engagi ng the main body 1A of the 20 toner bottle from

the main assenbly (driying portion _20). of the inmage fqrm apparatus by a
rel easing portion 4, §ﬁ5 ﬁgﬁﬂﬁtﬁroﬂso%h?V%uﬁﬂﬁéﬁqqﬁf d &&%ving force
recei ved by the dr.ivi far recei vi rtjon_ to the c | i.ng engagenent
portion 2c anﬁpfwgnﬁbﬁgr0%5%§8egPﬂ8rH€%%gféf1>&ﬁ¥iq?tﬁﬁ?%} Hottle. Wth
this structur a for%g.of sepatating.the. toner q?tﬁ]e tr%gL tge driving

. ) d the lo t
portion 20 of e TR %eSEhoP rg?c-eGg- %%baa?edﬁjs or e e4E6n or
anot her, ile.t tionR.i ceived fr t Y I f
appar at us\,glht hgef é;%él Irnf%!tc%t'ai Egdgg%g‘age%ggmet hﬂg%c%%iﬁhl& %%%é’%ef ore, it
i's avoi ded th%knhﬁﬁﬂ§@k§§%oﬂot provided in the sealing member 2 and

may be mounted rotatably in an end surface of the main

body 1A of the toner bottle. In this case, the
opening la is unsealably sealed by a shutter member S.

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 apparatus by a driving force receiving portion
(a drive receiving surface of the engaging projection
3), a function of disengaging the main body lA 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



5 of the rotational driving force to the toner bottle is wunintentionally
di sengaged. (Enbodi nent 6) Referring to Figure 33, a sixth enbodinent wll
be described. 10 In the foregoing enbodi ment, the |ocking mechanism the
rel easi ng mechani sm and the drive transm ssion nmechani smare used between
an imge formng apparatus and a toner supply container (sealing nenber).
In this enbodi nent, the use is nade 15 between an i mage form ng apparat us
and an el ectrophot ographi c phot osensi tif¥e nenber detachably nountable
relative to the main assenbly of the inmage form ng apparatus, in which the
phot osensitive drumis exchanged with a new one after the service life. In

20 the other aspects, the structures are the sane agﬁwﬁth Enbodi ment 1. In
Fi gure 33, thBPEBERFMAgBRgRSTRgTTIIT %ﬂ?ﬁ%ﬁiviﬁ 4158t *hR end of a

phot osensitive drum 104 is epgaged with a drivin tion 20 of the main
assembly 25 ofogﬁ 1PHade F%?%?%agégﬁﬂ?a TG0h Pﬁ%ﬁ&gig Eﬁbodinent 1, so
that rotational drg¥ing rce %s trfnsnitnfdrlfro%!th hdriv'ng portion 20 to
t he phot osensPPPYE2TBT? %gﬁ%e?.eﬂﬁ% YRGBT IS5 twﬁ% dP8&tgagenent
rer oo e Lingk s 8ot beLrel, OO Tiack ol el dpdegt oo, (no
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. In
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



5 toner supply container or the image form ng apparatus, but is applicable
to a structure for transmtting rotational, swng or reversing notion about
a rotation axis. The automatic sealing operation for the 10 opening nay be
acconplished in the followng 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 nenber wth the engagenent

bet ween the sealing nenber 15 and the d®ilvi ng portion 20 nai ntai ned, by
which the sealing nmenber is press-fitted into the opening, thus
acconplishing automatic sealing. Thereafter, the pushing nenber -21 slides to
be contacted into the rel easing portion, and the 20 engagi ng projection is
di sengaged froembée. drThe mErporates f20. ther dheenspgenent pushi ng nenber 21
pushes the main body of the toner bottle together with the sealing nenber
toward the chbhgeeketlwgen o Sigsikdote WwheteofhEmbpéiment tan easily take
the toner bottle 25 out. In this manner, the sliding novenent (retraction,
advancement) of the medH Woldy RF unfersgpodyotthpedgite FERREAEERIPhg t he
opening can be used for resealing the open with a sinple structure. In

addi tion, theMSFRaRlfmRhertl % SRt shaofudhmhgedntfbeRecan be nade

shorter t?an in the forggoiqu_ . .
toner supply container or the image forming apparatus,

but is applicable to a structure for transmitting
rotational, swing or reversing motion about a rotation
axis.
The automatic sealing operation for the
10 opening may be accomplished in the following manner.
In interrelation with and opening operatidn
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 cut.
In this manner, the sliding movement

(retraction, advancement) of the main body of the



5 enbodi nents, and therefore, conplication of the apparatus at the main
body side can be avoided. The structure for the engagenent and
di sengagenent between the nmain assenbly of the inmage form ng apparatus and
the toner bottle or the 10 photosensitive nenber may be used in Enbodi nents
2, 3 and 4. In Enbodinments 1-6, only by the novenent of the releasing
projection of the main assenbly of apparatus in a direction (axial
direction, for 15 exanple) of relative 14 on of the sealing nenber
relative to the mai n body, the engaging projection or projections are noved
in a direction or directions substantially perpendicular to the direction
(radial direction, for exanple), and therefore, the structure 20 for the
di sengagement PPEtdpnBEed EQEnufRed! B9 pthe ARGDANG CSRgR§ H§SPr 6PEctions are
provided, all the_engaging projections are brought into di sengagi ng
positi ons by &eFBRéEDIpPheeaPenLYl Bt F1TPLR HFRTHYFSti dR, and therefore,
the structure faor the 25 disenaagenent Is sinple. In Enbodinents 1, 4, 5 and
6, the rel easPAGitiPRe FBEeSVLAG POYETOR: ALTIRNCESEH ithG A¥SBEPYi s di sposed
substantially at_the freﬁ - 63- enﬁ Egrtigg of_tgglsq?lig%.nenber, so t hat
rel easing foPEBPPECERDi R PBAti BHCERR b Thodhed Wt BRe fain  assenbly at
a relatively eafl %;ptaes, aLhe" thigefoAL! cQlpl SRR Olnhe toner bottle.
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 éngaging projection or
projections are 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 substantilially at the free



5 In enbodi nents 1-4, the driving portion 20 provided in the main assenbly
of the image formng apparatus is provided with a |ocking hole and an
engaging rib, and the sealing nenber 2 is provided wth an engagi ng
projection portion 3 engageable with 10 the | ocking hole and the engagi ng
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 assenbly
of the apparatus is provided wth the'ﬁﬁbaging proj ection and the rel easing
portion 15 (rel easing projection), and the sealing nenber 2 is provided
with the |l ocking hole and the engaging rib. Wth such a structure, the sane
advant ageous effects, .are provided. As described in_the foregoi ng, according
to 20 these EHHOBPﬁEﬁP§,OEhEh?oﬁ%?l%%%dﬂﬂﬂﬁﬁbiﬁ@ tSRtarREPEASARE the main

assenbly of the inmage form ng apparatus are |ocked i.n.a ,snap fit type
engagen%nt, aEBIFﬁe egggV?ﬁggﬁﬁggﬁ?nc%ﬁaﬂﬁaéﬂl EBFPytgﬁggaéﬂ in¥8 or

di sengaged frgg&g&glﬁfg@igg 853?2?%%§2§%§Mfﬁggﬁggggfgi %%ec nga%ner, wher ei n

t he | ocki ng engagene can be I npl € structure w thout |oad
on the user.DFGQhSEE@FBLOB?,thgegégﬁgrb y operation can be carried out
h nmuc oad.” Suc

by the user w ess a sealing nenber, a toner
accommodating contai ngf aRfcafnbARge1 Lo MY APRATY $2:43%nP%0
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 advantagecus 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 apparatﬁs
are locked in a snap fit type engagement, and the
sealing member can be automatically engaged into or
disengaged from the opening of the toner accommodating
25 container, wherein the locking engagement can be
released with a simple structure without load on the

user.



5 provided at |ow cost. While the invention has been described with
reference to the structures disclosed herein, it is not confined to the
details set forth and this application is intended to cover such

nodi fications or in changes as may cone-wi thin the purpose of the

i nprovenents or the scope of the followwng clains. 15 20 25 -65- WHAT IS
CLAIMED I'S: 1. A toner supply container detachably nountable to an i mage
form ng apparatus, said container conprbding: a container body for
accomodating toner; a discharge opening, which is provided in said
cont ai ner body, for permtting discharge of the toner; a sealing nmenber for
unseal ably sealing said discharge opening, wherein said sealing nenber

i ncl udes an engageabl &hRTsiang . othentioBe L SurBAyageabRbiont PAmPRNgagi ng
menber provided in the inmage form ng apparatus, and a_supporting nenber for
di spl aceabl y eapiicid iy £ dheegafesiitd pshedersnloder ei n when said

seal ing nenber is noved relative to said container body away therefromto
unseal sai d di schar ge BPdhihFeading nemhsdea EOpPSj BEEPBRCHAL M Faged with

t he engagi ng nenber; and rel easi ng prqjection, provided in said supporting
member, for FENGAISTY SN G 4 TR S e ABEAEE TSI BEB PR the | mago

B?;gl??oﬁpg?f5$$§gdeéigéwféafégséy spl aci ng sai d engageabl e projection in a

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

10 changes as may cone within the purpose of the

improvements or the scope of the following claims,

15

20

25



di sengagenent fromthe engagi ng nenber. 2. A container according to Caim1l,
wherei n said engageable projection is engageabl e and di sengageable rel ative
to the engagi ng nmenber substantially w thout receiving a force in a
direction away fromthe engagi ng WE”bQQ5_3- A contai ner according to Caim
1, wherein said releasing projection is constructed so as to receive a

rel easing force fromsaid releasing nenber, whichis in a formof a
slidabl e hollowcylindrical shape, and said releasing projection projects
fromsaid en eabl e projection. 4. A container according to Caim 3,

wher ei HH&di & %h&%ﬂ&&]#ﬁOJectlon I's provided at a position nearer to a
base portion of said supporting nenber than said engageabl e projection. 5.
A container according to Caim1l, wherein a plurality of supporting nenbers

are arranged. | nAXRerJHTY Mgl dechably imdhatiktongp images. -66- 6. A

contalqgr accor di ng erein tour’ supporting mem arr anged

in a citP EHHP&%PP?E?% %&9%‘%1%69“%1 B&€ree. spacing therebetween. 7.
A cont ai ner accoadionfainerdedynfor ackemenodating torergeabl e prOJ ection and

aid releasin LOoLRHA ng to

Gaim L, wherd ﬁﬁ?aﬁéﬁ%&ﬁ#ﬁl%@% hich 1Pt 8*9&??9 fi s OOHRHAEE bBRS Tha®: ¢
el asti @ﬁncgutt@g gwf hgitoder} on of said engageabl e proj ection
engaging with thg s ﬁi‘érﬁbé?%r u%seﬂa@ﬂ?ts%bﬁﬂr a%ﬂbnﬂrg@ogéﬁi
wherei n_sai d. su rtigh [ T Qbi Eyﬁlﬁf t|on
than_ atWBeFeULSERSoAirk SReithsr doe lndud iR Ariagcable Prlacdion W bach B oi m o
wher ei rengageahiepeith an emgaigmgmembm pmmdedaadﬂn%mn&geffommmgengageabl e
Proj ectagiamith§, nd'd duspéRit Metber Fot 'dspRiddably SapPottiRBai4 Ny member.

engageable projection,

wherein when said sealing member is moved relative to said
container body away therefrom to unseal said discharge opening, said
engageable projection is engaged with the engaging member; and

‘)

a releasing projection, provided in said supporting member, for
receiving, from a releasing member provided in the image forming apparatus,
a force for displacing said engageable projection in a direction of
disengagement from the engaging member.

2. A container according to Claim 1, wherein said engageable
projection is engageable and disengageable relative to the engaging member
substantially without receiving a force in a direction away from the engaging
member.,

3. A container according to Claim 1, wherein said releasing projection
is constructed so as to receive a releasing force from said releasing member,
which is in a form of a slidable hollow-cylindrical shape, and said releasing
projection projects from said engageable projection.

4. A container according to Claim 3, wherein said releasing projection
is provided at a position nearer to a base portion of said supporting member
than said engageable projection.

5. A container according to Claim 1, wherein a plurality of supporting
members are arranged in a circumferential direction at discrete positions.



11. A container according to Claim1l, further conprising an urging nenber
for urging said supporting nmenber in a direction of said engageabl e

proj ection engagi ng the engagi ng nenber. 12. A container according to Caim
1, wherein said engageable projection is engageable with the engagi ng
menber in a snap-fit fashion. 13. A contggber according to Caim1, wherein
after said discharge opening is reseal ed, said engageable projection is

di sengaged fromthe engaging nenber by a force received by said rel easing
projection. 14. A toner supply container detachably nmountable to an image

form ng apgar a%ggon@ﬁhgr aegb t CBIhe] MiheteliP ol SppaAitig MEmbers

acconmodat i nQ | SC 1n ro

cont ai neAT&aEANgest in gFIEe ﬁge’é‘ilgﬁaﬂ'ﬁ °5‘f ats%ﬁer BI8CaSRAGNEg nenber
for unsefisrebetro@en.ng sald di schar ge openi ng, wherei n sai d seal i ng nenber
has an engageabl e projection, which is engageable with an engagi ng menber
provided in_the image form ng . appar In a_snap-fif fashio 67 wherein
when sai d sédal .@caamer@q%dmgt@ﬁm%hw}mm S@%@&gﬂgﬁr\b‘@dy away
ther efro%rb_f]édﬁﬁﬁ%cﬁﬁaﬂﬁ&lé rggpr(ﬁeeﬁbiﬁm@@ eredbgadhtes.proj ection is
engaged t he engagi ng nenbe d wherein sé?d engageabl e projection is
di sengageabl e with the engaglnisnenber by a rel easing menber provided in

the image f@.m fy comtpiernaccarding 4otClaitry 1 wwlenein serdsuppg fanember a

d f
foner o 18 Rife dRLTER “faqgﬁ?%%m'aﬁé?dﬂ&?@asf‘ﬁ@ﬂ%glmﬁy offat 0% 5
an i mage enZagoay Gmi’&-‘dﬁﬂlgn %&gmgem&w@magm&m

9. A container according to Claim 8, wherein said supporting member
has a smaller thickness at a base portion than at a free end portion thereof.

10. A container according to Claim 8, wherein said supporting member
is provided at each side of said engageable projection with a slit extending to
a free end of said supporting member.

11. A container according to Claim 1, further comprising an urging
member for urging said supporting member in a direction of said engageable
projection engaging the engaging member.

12. A container according to Claim 1, wherein said engageable
projection is engageable with the engaging member in a snap-fit fashion.

13. A container according to Claim 1, wherein after said discharge
opening is resealed, said engageable projection is disengaged from the
engaging member by a force received by said releasing projection.

14. A toner supply container detachably mountable to an image forming
apparatus, said container comprising;-

a container body for accommodating toner;

a discharge opening, which is provided in said container body, for
permitting discharge of the toner; and

- asealing member for unsealably sealing said discharge opening,

wherein said sealing member has an engageable projection, which is
engageable with an engaging member provided in the image forming
apparatus in a snap-fit fashion,



a sealing portion for sealing the toner discharge opening; and an engageabl e
projection, which is engageable with an engaging menmber provided in the

i mage form ng apparatus in a snap-fit fashion, wherein when said sealing
portion is noved relative to the contai ngn-away therefromto unseal the

di scharge openi ng, said engageable projection is engaged with the engagi ng
menber, and wherein sald engageable projection is dlsengageable mnth t he
engagi ng nenber evf

apparatus ubst anty a recel\#ﬁﬁﬁhB olsﬂnln ak |rect|on amay from
the en§ &H&Frg%ty “)ééé% 4‘5&%‘%

y nount abl e
to an langaﬁéabha mjwmnIﬂengagedowIthrmel Ie.mba' andont ai ner body
for acconmodatin é¥ ééﬁb

cont ai ner body, P %@f‘lt |¢é IS gﬂ@i Ifl
easmw;nmzm

%‘“@%‘éﬁn iyslee
pr oj ect engagmgmemb enpE fmsﬂiéei EB En the
| mage f lﬂgﬁkiﬁ dirééd
opeglngigg Egortl ngggar for displac a%F?ﬂgagggitlng ggld éﬁgagea

proj ect MBEMYHen the toner is supplied into the i mge forning
apparatus fromsaid toner supply container, sald engageable prOJectlon S

Suppor %%L@EF?@?@E"%‘W@ mﬁe eas. Sehatic ofithin! &1/ ﬁﬁﬁ o) the.
i mage f Supply containg qnnﬂﬂkﬂﬁkﬂﬂ rﬁm ctlon
in a di@gﬁﬁh%ﬁm@ﬁnbg&§gﬁg@ﬁgﬁg;fron1the engaglng menber .
a sealing portion for sealing the toner discharge opening; and
an engageable projection, which is engageable with an engaging
member provided in the image forming apparatus in a snap-fit fashion,
wherein when said sealing portion is moved relative to the
container away therefrom to unseal the discharge opening, said engageable
projection is engaged with the engaging member, and
wherein said engageable projection is disengageable with the
engaging member by a releasing member provided in the image forming
apparatus substantially without receiving a force in a direction away from the
engaging member.




17. A toner supply container detachably nountable to an i nage form ng
apparatus, said toner supply container conprising: a container body having a
toner containable inner space, said container body being rotatable about a
rotation axis; a feeding portion for feeg ng the toner in said container
body with rotation of said container bo @ to di scharge the toner from said
contai ner body; and a nultifunction coupling nmenber including: an
engageabl e portion mhlch i s displaceable substantially radially outmardly

to establiygh a nalld t éggvf
cylindri cal%h r¢g gém&e%?fo?%ng apggér at ﬁgﬂ% a rgll.%ltull%e
novenenBPPArABE, C@ﬂamlmpﬁ’é%r and. said nultifunction coupling

menber in a di recalo@mtamearsbddy feraecommodatimgiforers el at i onshi p

force Substanti a ‘fﬁgél"‘@faé chgmﬂgé HiGIRP ROV e B st odtalfie BOBBT LD, |

sai d ccpﬁramang of the toner from said container body; a
feeding force recghw rg ch geaiile o;emme,owm:m@sen bl vitlean engagian i al |y

in a circunferenti al fegti 0 ti 0

rotate JREMBERHPEYIded, §h gW@' Gé’ﬁ’ﬁn& *ac:”q 95@3&@@?}7%%0rt|0n
for recq:osln@%bfsmédmbhargge)pmmg;g appar atus, a displacing force for
di splacing said e hath bﬂ@gﬁ%

perPrit a ?el ative W@g ﬁﬁ&ggﬁtég, 151))’ ﬂbﬁlln%%rs an % Ble
nul ti f urREQJERNOBUpl i ng nenber in a dlrectlon opposite to the direction so
as to cause the ovghéreiniwhentheabnenissapplied lﬁwcthermmgmfonn ai ner

accor di ng Lo (A3 bl sm%féﬂ’slﬁ?ﬁlgl container, said engageable projection is
engaged with the engaging member; and
a releasing portion, provided in said supporting member, for
receiving, from a releasing member provided in the image forming apparatus,
a force for displacing said engageable projection in a direction of
disengaging from the engaging member.

17. A toner supply container detachably mountable to an image forming
apparatus, said toner supply container comprising:
a container body having a toner containable inner space, said
container body being rotatable about a rotation axis;

a feeding portion for feeding the toner in said container body with
rotation of said container body to discharge the toner from said container
body; and

a multifunction coupling member including:

an engageable portion which is displaceable substantially radially
outwardly to establish a hooking engagement with a hole formed in a hollow
cylindrical member provided in the image forming apparatus by a relative
movement between the cylindrical member and said multifunction coupling
member in a direction so as to cause an overlapping relationship
therebetween;

an opening force receiving portion for receiving an opening force
substantially in a direction parallel with the rotation axis to open said
container to permit discharge of the toner from said container body;

a feeding force receiving portion for receiving a feeding force
substantially in a circumferential direction of rotation about the rotation axis
to rotate said container body; and



engageabl e portion is displaceable by said displacing force receiving
portion irrespective of a stop position of said engageable portion in the
circunferential direction. 19. A toner supply container according to Caim
17, wherein said displacing force receiving portion receives the displacing
force froma hollow nenber which is prove®ed in the i mage forning apparatus
outside the cylindrical nenber, and wherein said engageable portion is

di sposed at a position nore renot e fromsaid conta|ner body than sald

di spl aci ng force adisplading ﬁwoeurenevmng pegion oruemwmg; @aido as to

cause t ordi ng
fo  ai re1aEe fhisihgdpy jﬁ%% { oﬂ“ut o %’?ﬁﬁaﬁ?‘*ﬂ 46 S47d 2%@%@%"%?%
recei vi igoxsion sehstantially radially inwerdly fo pesmit age ﬁm@mﬁ gment

r ad't all Yb@NO@éﬂrgaid lindricalanentbarard ¥aéd multuﬁm::t?dn i nﬁiﬁbéﬁlf in

cont ai ner yaccordin er ej ou |on I ncl udes a
pr oj ecti® "&‘F&ﬁ s‘llﬁﬁ) ﬁ%a#& §ﬂ@§ 4%6 gand said
engageabﬁﬂahonsuqm has a surface functioning as said openlng force
receiving portion and a surface functioning as said feeding force receiving
portion. 22. A oner suppl contalner ac(grdlng Q Cla|n1 7, Wherein said

mul ti funct £8n ﬂcﬁd‘ ngrte 4gim17% Wh§EeIB $81dor t i ons
whi ch aren drt:s@nqsdl lamehh!aeb saidfdisphadi ﬂJrCe(Ibbern gPortigroner

supely. o ﬁgﬂdﬁbgﬂi@@?%‘ﬁ%&%@ e, T oo

corresponﬂb eotiont y of engageable portions. -70- 2 4 . A toner
supply contai ner accordlng to Claim22, wherein said displacing force

(ecel Vim9 Ry SRSty Sttt Sbbbaity ETEARER" 7 whHR IR " o2
displacing force receiving portion receives the displacing force from a
hollow member which is provided in the image forming apparatus outside
the cylindrical member, and wherein said engageable portion is disposed ata
position more remote from said container body than said displacing force
receiving portion with respect to the direction so as to cause the overlapping
relationship.

20. A toner supply container according to Claim 19, wherein a radially
outermost part of said displacing force receiving portion is more remote from
the rotation axis than a radially-outermost part of said engageable portion.

21. A toner supply container according to Claim 19, wherein said
engageable portion includes a projection engageable with the hole of the
cylindrical member, and said engageable portion has a surface functioning as
said opening force receiving portion and a surface functioning as said
feeding force receiving portion.

22. A toner supply container according to Claim 17, wherein said
multifunction coupling member includes a plurality of engageable portions
which are arranged discretely in the circumferential direction.

23. A toner supply container according to Claim 22, wherein said
coupling multifunction member includes a plurality of displacing force
receiving portions corresponding to said plurality of engageable portions.



2 5 A toner supply container according to Claim17, wherein said

mul tifunction coupling nmenber further includes a transmtting portion for
transmtting the feeding force to said container body. 2 6. A toner supply
contai ner according to Claim17, wherein said nultifunction coupling nenber
s made of a plastic material, and wher ef #0- sai d engageabl e portion is
elastically restorable in a directlon of the hooking engagenent. 2 7. A
toner supply container according to Claim17, wherein said multifunction
coupling nmember further includes a |ink nechanismand an urging menber for

urging saiggli B?Q: dreat nevhé&R9A nt. 28. A
toner su 214 Qorld%ttéﬁ%g?' rd(}l)rﬁaﬁ%.o G%(lsfna’lﬁg tggg%ﬁm;ia g:ﬂ% ngm bl e
portion éi%ﬂ peryen conn Y CBE i ng
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to Caim30, wherein said plate-like nmenber extends substantially along a
full Tengtheof Ratsh&PRiphRPEonbaflér according to Claim 17, wherein said
multifunction coupling member is made of a plastic material, and wherein
said engageable portion is elastically restorable in a direction of the hooking
engagement.

27. A toner supply container according to Claim 17, wherein said
multifunction coupling member further includes a link mechanism and an
urging member for urging said link mechanism in a direction of the hooking
engagement.

28. A toner supply container according to Claim 17, wherein said
engageable portion includes said opening force receiving portion and said
feeding force receiving portion.

29. A toner supply container according to Claim 17, wherein said
feeding portion includes a projection extending helically on an inner surface
of said container body.

30. A toner supply container according to Claim 17, wherein said
feeding portion includes'a plate-like member extending in the direction
parallel with the rotation axis, and a plurality of projections inclined relative
to the rotation axis on the plate-like member to feed the toner.

31. A toner supply container according to Claim 30, wherein said
plate-like member extends substantially along a full length of said container
body.





