-1 SEALI NG MEMBER, TONER ACCOVMODATI NG CONTAI NER AND | MAGE FORM NG
APPARATUS 5 FI ELD OF THE | NVENTI ON AND RELATED ART: The present invention
relates to a toner acconmobdating container, a sealing nenber therefor and
a~ imge form ng apparatus, suitably usable with an inage formng
apparatus such as a copying machine, a 10 printer, facsimle nmachine. In a
conventional el ectrophotographic imge formng apparatus such as an

el ectrophot ographi ¢ copyi ng machi ne or é—prlnter fine particles toner is
used as a devel oper. Wen the toner in the main 15 assenbly of the

el ectrophot ographic image formng apparatus is used up, the toner is
supplied into the main assenbly éEALfNE R form ng apparatus using a

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

el ect r ophot ogr aphi c 'Wﬁg'ﬁoﬁﬁﬁnlrf@amﬁmfﬁc}’%oﬁ'ﬁﬂ ERPRRHA! US whi ch forms
I mages on a recording material through an el ectrophotographic inmage

formati on type process. The eilredr Gyeire appagariygage 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 machine, word -2 processor or the I|ike.
FIELD OF THE INVENTION AND RELATED ART:
- The present invention relates to a toner
accommodating container, a sealing member therefor and
& image forming apparatus, suitably usable with an
image forming apparatus such as a copying machine, a

i0 printer, facsimile machine.

In a conventional electrophotographic image
fo:qing apparatus such as an electrophotographic
copying machine or a printer, fime 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 assemblf of the image forming apparatus using a
toner accommodating container (toner sﬁpply
container).

20 Here, the electrophotographic image forming
apparatus is an apparatus which forms images on a
recording material through an electrophotographic
image formation type process. The electrophotographic
image forming apparatus includes a, an

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

printer, for example)}, a facsimile machine, word




Since the toner is very fine powder, it is known to place, upon toner
suppl ying operation, a toner supply container inside the nmain assenbly of
the 5 i mage form ng apparatus and to gradually supply the toner through a
smal | opening to avoid scattering of the toner. Any one of the
above-descri bed toner supply containers receives a driving force fromthe
mai n 10 assenbly of an inage form ng apparatus to drive the feeding nenber
in the toner supply container or the naT%‘body itself to discharge the
toner. As for such a drive transmtting neans, there are sone nethods.

For exanpl e, Japanese Laid-Open Uility Mdel 15 Application Hei 05-75768
di scl oses that [ IS vided on an outer surface of the toner
bottle (toner supﬁ%%%%gﬁﬁgfﬁgrggighd the gear is engaged with a driving

gear, by which the tonegibebt kgel $chtat ed, |_d- open .Pat ent
Appl i cation Hei 10- 20 63084 Ei Scloses tﬁateéﬁg sﬁesg’flggde%f' e *foner bottle

i's provided W khoArPrel eQlaican, u%hchohére%ﬁdiﬂ& tdb%atri%%esges formed in
€

a driving portion of the main assenbly o i mage form ng appar at us,

thus transnit thomg:t kapdliyicogthonee. inbidapane s ilAidl<2Re1 v ot Rhe
Application Hei 10- 63076 discl oses another type. A rotating force

transmitti Ag pdmagen forming mpparatssnghy b greimlld fswpplpg tappar at us has
an inner dianeter which is provided with a plurality of engagi ng grooves,
and t he 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 Hel 05-75768 discloses that gear portion
is provided on an outer surface of the toner bottle
(toner supply container), and the gear is engaged with
a driving gear, by which the toner bottle is rotated.

Japanese Laid-open Patent Application Hei 10-

20 63084 discloses that end surface of the toner bottle
is provided with a projection, which is engaged with a
recesses formed in a driving portion of the main
assembly of the image forming apparatus, thus
transmitting the driving force;

25 Japanese Laid-open Patent Application Hei 10-
63076 discloses another type. A rotating force

transmitting portion of the main agssembly of image




toner container is provided wth projections engageable with the engagi ng
grooves. The rotational 5 driving force is transmtted through the
engagenent therebetween. As described, various drive transm ssion rmethods
are proposed for driving the toner supply container. 10 However, the
conventional structures involve sonme problens. In the case of Japanese

Lai d-Open .Utility WModel Application Hei 05-75768, when the toner bottle

is inserted into the main assenbly of the3Tnage 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 nmain assenbly

of image form vt S. requires the user to be careful for the
proper 20 enga&%ﬁ@ﬁ?ﬁf?#géﬁggyﬁoﬁ?ssgﬂcpr%@ HRgtafHohieh ds ot at ed

t hrough the nmesiy t - gears t.he toner bottle receives
forces tendi ngﬁ%ﬁ%@%wﬁepgggwgﬁf n°€ A 58758 d PG KR8t o t he
axi s.  Ther ef orgnd Mg ta§ ndrP9SSEHRLL t taner hattle is 25 raised or
is laterally devﬁ%ted mﬁfhnarresuF?boéag?ﬁgggb r ?Eialfgﬁ. In other to

LI MRS S Mg gy
: nposes difficulty in the toner
bott | e nmoufti ngivd ngmfortiengsopeansndbted\ddidduyialing dnd@gemBRLYi NY
therebetween.

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

10 However, the conventional structures involwve
some problems.

In the case of Japanese Laid-Open Utility
Model Application Hei (05-75768, when the toner bottle
1s inserted into the mwain 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 app&ratus. This

Tequires the user to be careful for the proper

20 engagement. In additicon, since the toner bottle is
rotated through the meshing engagement between gears,
the toner bottle receives forces tending to deviate
the hottle in a direction perpendicular to the axis.
Therefore, there is a possibility that toner bottle ig

25 raised or is laterally deviated with a result of
improper rotation. In other to avoid such a

deviation, it is required that entire outer




system becones conplicated and i nexpensive. 5 In the nmethods disclosed in
Japanese Lai d- open Patent Application Hei 10-63084 and Japanese Lai d-open
Pat ent 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 assenbly
side driving portion (main assenbly driving portion), an indexing
operation in the rotational direction is4required. This degrades the

devel oper supplying operativity, and even a slight 15 deviation may result
in an inoperability. In order to avoid such an inproper engagenent, it is
required that toner ttle is rovided on its outer surface with a guiding

rib so as to detertlis e FIRE fsitti®torer: kettdpeisporel esed. t Hehiz

rotational dir | he Jinsertion thereof, or that rotating
operati on of tﬁgﬁﬂe%%%r}gr}ﬁ%gégg of? ttﬁ’é’f %ﬁﬁ?ﬁ Bethhe yowrtiagi@msbriion is

controlled to ; term .rotational position whenever it
Hdthting %tptg S 'a%ﬁléﬁogﬁbjggosf:g?nﬁ?%%%%iHQS I n nost of

stops'. This also result in conplicati

the coupling drdwa-daf MeHIS CEL roj.ection/ recess engagenment, when
t he phase devigf?%n ocCurs bg?ﬁgéac?%gatgﬁgrl%%¥??%5%¥ﬁrthe main -5

assenbly dsiving portionn ithe %m&%ﬁﬁ%r@QsEmééeﬁa%ﬁ ¥§5E§¥§E>ié¥33” ng. .
portion is retracted against a spring force, and the engaging position is
est abl i shed whepert Fatpinas appacestsoal kenedo-¥sda Sl Faglddigl ure,
Laid»open.Patent Application Hei 10-68076, when the
toner bottle is inserted such that projection (or
recesg) provided at the end surface of toner bottle is
properly engaged with the basis (or projection) of the
main assembly side driving portion (main assembly
driving portion), an indexing operation in the
rotational direction is required. This degrades the
developer supplying operativity, and even a slight
deviation may result in an inoperability.

In order to avoid such an improper
engagement, it is required that toner bottle is
provided on its outer surface with a guiding rib so as
to determine the position of the toner bottle in the
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.

In most of the coupling drive transmission
using projection/recess engagement, when the phase

deviation occurs between the toner bottle and the main




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

| ater, and therefore, the engagenent is established. 10 However, the
structure of the main assenbly driving portion is conplicated. In
addition, the main assenbly driving portion has to be novable toward the
rear side, which requires an additional space and therefore hinder

downsi zing of the main assenbly of 15 the apparatus. In the conventional
exanple, it is not disclosed as to how to di sengage the projection from
the recess. Assum ng that operator forces to pull the toner supply

cont ai ner out, TR YofEL a8 paERESNt hkt 25 sREYigmdojtbeti maiby t he
finger, the usabi%&%ﬁ iﬁ not, good, .or the drivig%bporpion of the imge
forming appar &7 i RE1FSRE: POEBIPY tHrishTasted PR nStarmgREings
SUMWARY OF THE d NTLON: cordingly, it.is a.. principal_object of the
present invent ifgrl%l\éféd S%Vitﬁ(é enggg?ﬁl%gp%ﬁ):eqni Vift@Riighgdswhepng nmenber

is [ocked withgp pwage HRRRLRE 2 §ﬁgéﬁtﬁﬁ%ﬁﬁg¥&%ﬂfa;gggﬁen or unseal a

toner discharge opening of a toner~accomodating cot EF?rﬁnd yet the
seal i ng negber ev@n be rekeased hrpraLidei MBOemd YHULYnaPRaRaLUS With a

sinpl e structure.

bottle is inserted, the main assembly driving portion
is retracted, and when the bottle is rotated with the
state, the face differences is eliminated soconer 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
therafore hinder downsizing of the main assembly of

15 the apparetus.

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, oI 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 wﬁich




It is another object of the present invention to provide a toner
accommodating container in which a |ocking portion of the toner
accomodating container is locked with an image form ng apparatus, and it
the 10 I ocking of the locking portion with the imge form ng apparatus can
be released with a sinple structure. It is a further object of the present
I nvention to provide a toner acconmodati ng container in which a sealing
menber is | ocked with an image 15 form ngéapparatus to open or unseal a
toner discharge opening of the toner accommobdati ng container, and yet the
seal i ng nenber can be released fromthe inage formng apparatus with a
sinple structure. It is a further object of the present 20 invention to
provi de an i made SN NEFPetatiss logkeghivé hhaah othage Pomtiren of a toner
accommodat i ng Lont ai.ner s egl%aged with a portion to be | acked of

mount i ng neans,*PRRF TS A® 958N §OpBPERORT CHASSR] 7 clonew difsuharigee
portion to be I %ﬁqggﬁdt aatsim:)le 25 structure. It is a further object of
the present invention Yo Spréicde 255°TRR0etE B nFoRtapRg aand ivet 7 which a

| ocki ng portionRf | R@pRpber i s engaged ~with a portion to be |ocked
of the mounting rn::as%s?lsitq?)lgJ open ~or cﬁﬁs%ﬁl rgfgﬁﬁ%‘? e Hdryd "ageni ng of a

toner acceMDERrinis AppRirAths F3¢ ygtsggﬁléoggéég#&xwtion 5 can be
| ocked wi a sinp

rel eased fromthe portion to be gStructure.
It is another object of the present invention

to provide a toner accommodating container in which a
locking portion of the toner accommodating container
is locked with an image forming apparatus, and it the
10 locking of the locking portion with the image forming
apparatus can be released with a simple structure.

It is a further object of the present
invention to provide a toner accommodating container
in which a sealing member is locked with an image

15 forming apparatus to open or unseal a toner discharge
cpening of the toner accommodating container, and yet
the sealing member can be released from the image
forming apparatus with a simple structure.

It is a further object of the present

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

25 structure.

It is a further object of the present

invention to provide an image forming apparatus in




These and ot her objects, features and advantages of the present invention
w || becone nore apparent upon a consideration of the follow ng 10
description of. the preferred enbodi nents of the present invention taken in
conjunction with the acconpanying 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 enbodi nent of the present invention. Figure 2 is a
perspective view of the image formng apparatus shown in Figure 1. 20
Figure 3 is a perspective viewillustrating nounting of a toner supply
container into an image form ng apparatus. Figure 4 is a front view of an

I mge formng paratus of. Figure. 1. 25 Figure 5 is a side view of the
i mge fgr][n' ng. %%pcg} at 35908(9_“@ Wﬁf@;??‘ ??gﬁrge%hj[@ é‘lecﬁﬁ’&rpﬁénevgéﬁﬁ@f t he
| mage - or m ar N ch.a _toper_cantai ner exchange cover is
shown as beingqgﬁﬁg%15%%#§ﬁgsFPi%ﬁ.1?F%ﬁ$ep% éﬁ?sﬂﬁﬂﬁ?&ﬁ% mEABRs to

illustrating a odNeyr QOQEﬁ%Qeﬁiggﬂﬁ ié‘%ﬁoeon((a:ré\)%t 'éa%g\ﬂs\@?:ﬁrggls?ag é)i n5

%'a%i
shows an initial stage of the nounting operati o,

the process of JHuGMndURtIRE" 8bheBinefNdaAd) vy M HRRLS LA Boakligh the

conpl etion of the nounting operation. _
5 can be released from the portion to be locked with a

simple structure.

These and other objects, features and
advantages of the present invention will become more
apparent upon a consideration of the following

10 description of the preferred embodiments of the
pPresent 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 inveﬁtion.

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.

r—

Figure 6 1s a top plan view of the image -




Figure 8 is a partly broken perspective view 10 of a toner supply

contai ner according to an enbodi nent of the present invention. Figure 9 is
a partly enlarged section of view of a drive transmtting portion
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 nent of the pBesent invention. 20 Figure 11 is
a partly enlarged section of view of a drive transmtting portion
according to another enbodi ment of the present invention in which a
driving shaft i rovided _on ,a sealing nenber side. Figure 12 is a side
view of a sealF%E%%gébgppﬁgaﬁgﬁofﬁiHBlFB An- PO FTRERinest exebapgesent

i nvention, whepel A) | opt.view, (B) is a side view as seen in the
direction X of %2%? %%ds%éyﬁiééaggfﬁ% b?eé?-@?%ﬁ;3ﬁ§%$lPﬁ-the direction Y of

(A). Figure 13 is a sectkk i . In menher taken along a line
X-X of (S) of Figure 12?hgg?gu¥e§%g8%%€éﬁﬁéisﬁé§ﬂ§\} S&KASERd 8riving 5

to an embodi ment of Thor br conc ALt U A opd BN T 0, ChnRRG e LTy
sectional ¥i ewshoWkuahr ahi 8gaBNgeghedo AKAO hln @ Y by LE3BRM t4) N9

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 anocther
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 provided on a sealing member side.

Figure 12 is a side view of a sealing member

25 according to an embodiment of the present invention,
wherein (A) is a front view, (B) is a side view as

seen in the direction X of (A), and {C) is a side view




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
perspective view of a driving 15 force receiving portion according to

anot her 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 alignment when the toner bottle is instrted into the nmain assenbly of
apparatus wherein (A shows a state in which an engaging rib and an
engagi ng projection are aligned wwth each other, (B) shows a state in

whi ch they are not_alli neg after rotation to a certain 25 extent, and (C
shows a state i WiEh h&nééﬁ?ﬁ§l°?i¥)?% @utted to the engaging
projection to enable dti ragsm ssion., -10 Figure 19 shows a sealing
member according to an%gﬁggéiggnfso? T 1ede efnﬁénﬁiﬁﬁ?lﬁh%rein (A is
aleft side Vi gateB +i i 1( ) l.ght - hand si de vi ew.
5 Figure 20 is a persggésﬁv%ieﬁgm%ofygé3€ﬁ%&ﬁ5(Eﬁo%ge%%ggﬁg ting portion

and a driving force regegurBI1P0{si PIpAHAUL NG Yeeft bYr LhgE: §fpdi ment of
the present invention, in which phase control operation I's not nécessary.
10 Figure 21 i lflorster atraashbhettngvpottedshrdd ia@riving force
receiving portion according to an embodiment of the
present invention.
Figure 15 is a partially sectional view
illustrating engaging action of a drive transmitting
10 portion of a toner bottle, in which (A) shows a state
before insertion of toner bottle, (B) shows a state in
the process of insertion, (C) shows a state after the
completion of inserting operation.
Figure 16 is a perspective view of a driving
15 force receiving portion according to another
embodiment of the present invention.
Figure 17 is a sectional view of the sealing
member of Figure 16.
Figure 18 is an illustration of phase
20 alignment when the toner bottle is inserted into the
main assembly of apparatus wherein (A) shows a state
in which an engaging rib and an engaging projection
are aligned with each other, (B) shows a state in
which they are not aligned after rotation to a certain
25 extent, and (C} shows a state in which the engaging

rib is abutted to the engaging projection to enable

drive transmission.




portion of Figure 20 during a toner bottle inserting operation, wherein
(A) shows a state before insertion of the toner bottle, (B) shows a state
in the process of the inserting operation, and (C) shows a state 15 after
conpletion of'the inserting operation. Figure 22 illustrates di sengagenent
action at the drive transmtting portion of the toner bottle, wherein (A
I s before disengagenent, (B) is in the process of disengagenent, (C is
after conpletion of 20 the di sengagenentl@ction. Figure 23 is a sectiona
view of a sealing nenber according to a further enbodi ment of the present
convention, wherein (A is a side view, (B) is a front view, and (C) is a

sectional view 25 Figure 24 is_a sectional viewillustrating engagenent of
the sealing nenber of FFydREe23IWphowsg a gyeading membiesn accbtddngOtd5 20 25
Figure 25 is an_ill sétatign gf di sengagenent action at the drive
transnitting port FORCOLPERE Phnthe REFITRt iMvanGiien Apbeseppf 6Ae is

the. compl et onof ot ho=ii8ekORIenEAT TRet o U Ev0 ¥ 460r 5643 a seal | ng
menber right-hand side view.

5 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.

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

15 atter completion of the inserting operation.

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

20 the disengagement action.

Figure 23 is a sectiocnal 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 wview.

25 Figure 24 is a sectional view illustrating

engagement of the sealing member of Figure 23 with a

driving portion.




according to a further enbodi nent of the present invention, wherein (A) is
a side view, and (B) is a sectional view taken along a line X-X. Figure 27
shows a driving portion engageable wth the sealing nmenber of Figure 26
according to a further enbodi nent of the present invention, wherein (A) is
a front view, (B) is a side view, (C) is a sectional view taken along a
line GCof (B), (O is a sectional view taken along a line D-D of (A).
Figure 28 illustrates engagi ng action betMeen the sealing menber of Figure
26 and the driving portion of Figure 27, wherein (A shows a state in
which the toner bottle is being inserted, (B) shows a state in the process
of insertion, and (C s ate after t he conpl etion of insertion.

Figure 29 illustrates nggﬁﬁﬁg ARt orstaatdon pd éhg&g@ﬁﬁﬁ@eshomm in

Figure 28, wherg A ore the di sengagenent IS in the process
of the dlsengagege%tat tg (%5 %ﬁ%ﬁéﬂgPGEEIBF Phethgli t@RgRgenent

2 urther onboltnShe” ot AERSLA] f*tv' e%é’fw BreriarBent A Bl sTootore

a further enbodiment o
G SomgeTeTL BBt b2 ISAARARRI, ol IR L 1
enbodi mentsof cbhglptesrNbs i ANENd Yhgagement action.

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

10 Figure 27 shows a driving portion engageable
with the sealing member of Figure 26 according to a
further embodiment of the present invention, wherein
(A) 1s a front view, (B) is a side view, (C) is a
sectional view taken along a line C-C of (B), (C) is a

15 sectional view taken along a line D-D of (&),

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 sealihé




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 ing nenber, a toner accommodating container and an image form ng
apparatus according to the preferred enbodi nents of the present invention
will be described in conjunction with theiacconpanying 20 draw ngs.

(Enbodi ment 1) Referring to Figure 1, the description will first be nade
as to an el ectrophotographic i mage form ng apparatus which is an exenplary
i mage formng 25 apparatus to which a toner supply container (toner
acconmodat i ng SGTLHINECreidinaditrgat Suathembenboeihent of hengr esent

i nvention. -13 (El ectrophotographic inmge form ng apparatus) Figure 1 shows
an electrophotgg tc 183BPtAGn nebREASN HA) 0f 6 gomBdrd0l in a main assenbly
(main assenblééof apgarat%s) 100 is placed an an original 5 supporting

pl aten gl ass 192>°REPEGAE I nafgBd £8P r &8pdRdihg ProTees iemge i nformation of
t he ori gi nal L.s_inmage,on an el ectrophot ographi ¢ photosensitive drum
(1 mage bearingagéﬁgéF?eTgﬂtfhrough a plurality of mrrors Mand a |lens Ln

of an optigal portion 183,(0. 31 jis a perspective view of a toner
supply container according to a further embodiment of
the present invention.
Figure 32 shows a sealing member aécording ta
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 pPresent 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.




10 the basis of selection by the user on an operating portion 100a shown
in Figure 2 or on the basis of autonatic selection in accordance with the
paper size of the original 101, an optinum sheet P is selected 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 a feedi®g portion 20 109, and the sheet
Pis fed to the transfer portion by the registration rollers 110 in
synchronismw th the rotation of the photosensitive drum 104 and the

scanning timn f the optical portion 103. In the transfer portion, a
toner image fo%§§ C&ﬁﬁwﬁg%ﬁgrﬁﬁgfﬁséﬂ§$?i@QF%HQHn%EB@ﬁa§uﬁﬂansferred ont o

the sheet P by the tragifer di, schar ger 1%}. The sheet P.now having the
transferred toner inage i 9 &6par3TRYS IR/ rT+eEHRINRGLIEBASI EPRRIRS um 104

by a separati o, dirs¢Rarg e eet Pis fed in a_fixing portion
114 by a feeding portioﬁhlf%;afﬁ;¥h%é i%ﬁrﬁ;%ﬁﬁqiaﬁ§ef%3? £M3EB toner i nage

is fixed on th@sgggggyPobyapﬁgﬁa@Qg) fﬁ@;ﬁy3ﬁabgﬁp%ga%&gggﬁéyﬁ?§heet Pis

passed through a discharged sheet reversing portion charged to
a sheet di Schasgeporainglplbyeshgeisdi sehar ¢ e ghd! ligkgel16 i n the case of

a one sided copy node. In 10 the case of a dupl'ex copy node, the sheet P
is refed corresponding to the image information of the original
101 is image on an electrophotographic photosensitive
drum (image bearing member) 104 through a plurality of
mirrors M and a lens Ln of an optical portion 103.0n
10 the basis of selection by 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 OHF sheet, for exzample.

A single sheet P supplied from one of
separating devices 105, 106A, 107A, 108A, is fed to
registration rollers 110 by way of a feeding portion

20 109, and the sheet P is fed to the transfer portion by
the registration rollers 110 in>synchrcnism with the
rotation of the photosensitive drum 104 and the
scanning timing of the optical portion 103. 1In the
transfer portion, a toner image formed on the

25 photosensitive drum 104 is transferred onto the sheet

P by the transfer discharger 111. The sheet P now

having the transferred toner image is separated ffbm




15 to the registration rollers 110 through sheet refeeding paths 119, 120,
under the control of a flapper 118 provided in the discharged sheet
reversing portion 115. Then, the sheet is fed simlarly to the case of

t he one-sided copy node, and is finally .discharged to the sheet discharge
tray 117. In the case of a superinposed copy node, the sheet Pis
tenporarily and partly discharged by the sheet discharging rollers 116

t hrough the discharged 20 sheet reversinglgertion 115. Thereafter, at the
25 fed to the registration rollers 110 through the sheet timng when the
trailing edge of the sheet passes by the flapper 118 while it is stil

ni pped by the égfet I scharging rollers 116, the flapper 118 is
control l ed, an ﬁu?Q§iﬂ§Fqﬁ iY&r §Tvg 181 By 216epsratsent déiisclatder r ever se

direction', soqhat it is refed into the main assenbly 100. Thereafter,
the sheet is fedto the registration rollers 110 through the sheet -15

ref eedi ng portions 119, 0,...an hen the sheet is processed simlarly to
the case of the one-side %Egﬁée%n%déﬁ %ngén Pnal F{*HRE cRRF &R tbl4 he sheet

di scharge traypyll/. 5 ' enb Q of apparatus, there are
provi ded a deveﬁ%pig§§g23§tgﬁgg%b?dgéérop#ﬁg%gﬁegﬁgiggaPﬁFE%ﬁﬁr&ﬂ4device
202, the psi marthechen@er 1223 380 r32eANonatAUNInLLE PNOLOSENS Liye drum

104.

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

10 the case of a duplex copy mode, the sheet P is refed
to the registration rollers 110 through sheet
refeeding paths 119, 120, under the contrcl of a
flapper 118 provided in the discharged sheet reversing
portion 115. Then, the sheet is fed similarly to the

15 case of the one-sided copy mode, and is finally
~discharged to the sheet discharge tray 117.

In the case of a superimposed copy mode, +the
sheet P is temporarily and partly discharged by the
sheet discharging rollers 116 through the discharged

20 sheet reversing portion 115. Thereafter, at the
timing when the trailing edge of the sheet passes by
the flapper 118 while it is still nipped by the sheet
discharging rollers 116, the flapper 118 is
controlled, and the sheet discharging roller 116 is

258 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




An el ectrostatic latent image is formed by 10 exposing the photosensitive
drum 104 uniformy to double to the image |ight corresponding to the imge
information of the original 101. The electrostatic latent inmage is

devel oped with toner by a developing device 201. In order to supply the
toner (developer) 15 into the devel oping device 201, a toner supply
container 1 is detachably mountable by the user into the main assembly 100
of apparatus. The present invention need§5appllcable to the case in which
only the toner is supplied into the inage form ng apparatus 20 fromthe
toner supply container and to the case in which the toner and carrier are

suppl i ed theref | enbo the forner is the case. The

devel opi ng deV|%é¥%ﬁﬂ}%hné§£§ﬁﬁ?s qﬁgﬁeﬁQOhoBB%r tBRA theactemtodat i ng means)
and a devel opi ner 201la is provided with a
stirring nengepga%% ég&ﬁ é%%%ﬁhf t eE38n8?5%5§€ e(ﬂﬂﬁ?i+p 3€8d°PPEmM t he

toner supply copdddnerrd. ;s e iriah§ e t| ring nenber 201c
is supplied into the de&ggopfﬁé'323?§gh§8é%ab§°gﬁﬁégﬁé% 1F§ﬂ 3r981d. The

devel opi ng deviteayOflbyz conprises a developing roller 201f and a feeding
menber 20l1e_ The 5 toner fed fromthe toner hopper 20la by the nagnet

roller 2018 is fed to the dewcmapnngssehbey 20dfob\apddiatheedipgraenber
20le, and it supplied to the photosensitive drum 104 by the devel opi ng
roller 201f. Therelmawitpdleyideredopihunaevidns 201 @8V oping
means}, a cleaning device 202, the primary charger 203
and so on, around the photosensitive drum 104.
An electrostatic latent image is formed by
10 . exposing the photosensitive drum 104 uniformly to
double to the image light corresponding to the image
information of the original 101. The electrostatic
latent image is developed with toner by a developing
device 201. 1In order to supply the toner {developer)
15 into the developing device 201, a toner supply
container 1 is detachably mountable by the user into
the main assémhly 100 of apparatus. The present
invention needs applicable to the case in which only
the toner is supplied into the image forming apparatus
20 from the toner supply container and to the case in
which the toner and carrier are supplied therefrom.
In this embodiment, the former is the case.
The developing device 201 comprises a toner
hopper 20la (accommodating means) and a developing
25 device 201b. The toner hopper 20la is provided with a

stirring member 20lc for stirring the tener supply

designated from the toner supply container 1. Thé-




10 the toner remaining on the photosensitive drum 104. The primary charger
203 functions to electrically charge the photosensitive drum 104. Wen the
user opens a front cover 15 for exchange of the toner supply container
(front cover) 15 which is a part of an outer casing shown in Figure 2, a
container receiving tray 50 which is a part of nounting nmeans is drawn out
to a predeterm ned position by an unshown driving system The user places
the toner supply container 1 on the contalfrer 20 receiving tray 50. \Wen
the user takes the toner supply container 1 out of the main assenbly 100
of the apparatus, the container receiving tray 15 is drawn out, and the
toner supply cgggginer aken out of  the tray 50. 25 The front cover

L of . ,
15 is provi ded echu?F@EF?a $§rt uRt + RE S dherheti M bRy Ysoipmideld of t he
toner supply ¢ ajper nd.thecefore,_11 is opened and -17 closed only
for the purposgggghgﬁstﬁévﬁg?ﬂ%%%a %%lc%p%é%Rikﬁlélﬂaqqﬁ$ sl egssenbl y 100
of the appar at IS b | o) - ont cover 100c is opened. The
t oner suBBIy cgﬁggfne$ﬁf ﬁ%gégéb§?$eC%Y§égﬁ%% eI 4SRE i n assgnbly 100

0 HIgurEPy (e dte g el e, (TR DL
supply 10 Tontgenet féanetomothé Slondl (Mo ST IRY +nld [dadi®e
roller 201d is fed to the developing roller 201f by
the feeding member 20l1e, and it supplied to the
photosensitive drum 104 by the developing roller 201F.
The cleaning device 202 functions to remove
10 the toner remaining on the photosensitive drum 104.
The primary charger 203 functions to electrically
charge the photosensitive drum 104.
When‘the user opens a front cover 15 for
exchange of the toner supply container {front cover)
15 which is a part of an ovter casing gshown in Figure 2,
a container receiving tray 50 which is a part of
mounting means is drawn out to a predetermined
position by an unshown driving system. The user
places the toner supply container 1 on the container
20 receiving tray 50. When the user takes the toner
supply container 1 out of the main assembly 100 of the
apparatus, the container receiving tray 15 is drawn
out, and the toner supply container 1 is taken out of
the tray 50.
25 The front cover 15 is provided exclusively

for mounting and demounting (exchange) of the toner

supply container 1, and therefore, it is opened and




described. Figure 7, (A - (O illustrates the process of toner supply in
which the toner bottle | of this enbodinent is inserted into the main
assenbly 100 of the apparatus. 15 As shown in the Figure, the main
assenbly 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 transmtting 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 notor provided in the
main assenbly 100 of the apparatus. The main assenbly 100 of apparatus is
further 25 provided with a partition 25 constituting a toner supply path
24 connecting VitI5ed et Xothe zRaPPEe. t Héhemrthe imaintenangeer and out er
beari ng 26a, 26b as -18 for rotatably bearing a part of the toner bottle |
and for seali MPYIRFIVhIPSERS F2pat ﬂsiﬂff‘bhﬁ'elqcrﬁﬁ.theF@PPﬁéﬁﬁnse, a screw
menber 27 is dispgsed in the tong; gﬁgpl¥ﬁ£ath 24 to feed the toner to the
hopper 5 20la. B gut &7 CFA & Pt r APBSIFIREIEIHF JOUhd s oBRBRAbOL L | @ |

into the main assenbly f e ratus.. One .end of the toner bottle 1
is provided with a toné&gggfb 3 8B§ﬁ?ﬁgg$%?ai %%ﬂ}\ﬂﬁﬂ.%ﬁegéﬁﬁFﬁﬁylo si nply

“openi ng", sf or mRAB¥eA 1o HiHadhx¢ Al aEEHHﬁiyi oo tdy stheen‘%%(ijjiar;%[%s't diopeni ng
| a seal ed by a sealing
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 éséembly 100
of tlie 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 rotafably supported by bearings 23, and is rotated
by an unshown driving motor provided in the main
assembly 106G 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




menber 2 at the free end of the cylinder. Figure 7, (B) shows a state in
which the toner bottle |I 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 wth a locking hole (retaining) wth the
driving portion 20 provided in the main assenbly. The engagenent between
the driving portion 20 and the 20 sealing nmenber 2 is acconplished in the
following Manner. The user inserts the tpger bottle | into the nain
assenbly, and by this, the driving portion 20 is |- brought into contact

wi th an upper surface (locking force receiving portion) of the engaging
projection- 25 By further iinserting the toner bottle 1, the driving portion
20 presses dowtheBtadilagbeasiiast ronard ofli the atenet .bttarecdf g, When
the pressing acfion by -19 5 10 15 20 25 the driving portion 20 is

rel eased, the pottiXFFLiBgpSbet tRFSChEUPBEX| PRthr 24 e rfiest.ores by its
own elastic fqﬁﬁﬁﬂlso t hat _engagenent i s acconplished. Thus, in this

enbodi nent, the Bngagememt s Skre¥oUPmREF| €8 & 1dsa95ed tijpethesi nce t he
| ocking surface il 10pkh99paRRr bsOR) PLOY ASY {ind e 1930109 broi ection 3
5 201a.

Figure 7, {(A) illustrates insertion of the
toner bottle 1 into the main assembly 100 of the
apparatus. One end of the toner bottle 1 is provided
with a toner supply opening la, which will be called

10 simply "opening", formed by a cylindrical member in
this embodiment, the opening la sealed by a sealing
member 2 at the free end ﬁf 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
engagenent between the driving portion 20 and the

20 sealing member 2 is accomplished in the following
manner. The user inserts the toner bottle 1 into the
main assembly, and by this, the driving portion 20 is
brought into contact with an upper surface (locking
force receiving portion) of the engaging projection.

25 By further inserting the toner bottle 1, the driving

portion 20 presses down the engaging Projection to

displace it. Thereafter, when the pPressing action by




| ocked with a |locking hole (portion to be | ocked) against a thrust
direction (axial direction) notion, and therefore, as long as the | ocking
is maintained, the sealing nmenber 2 is retained at the fixed position by
the driving portion 20, although small play is permssible. As will

be' understood fromFigure 7, (C, 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 in intedlPelation wth a closing
operation of the front cover 15 for exchange of the bottle. By this, the
toner bottle 1 is retracted, too, but the sealing nenber is |locked wth

the main asse ' .of the_ image formn apparatus, and therefore, the
seal i ng menber 2 ?rg\?\'éfg PP&&iPHespoﬁér rgoeefedl, theyrodpg@s ng t he openi ng

la to enable At the tine, .the driving shaft |Ib fixed to the
mai n body 1A o% {Eﬁg%gggr 3&%1& P‘Pgni,ngi BIRIECEIRpTY I ERSibyeigsgewnf r om t he
seal i ng nenber &3 M8 23N Lhe t the opening |a _being seal ed by

the sealing menber and evgﬁing Fﬁé@s ﬁgég%we? e?%uﬁﬁ%QRflﬁﬁﬁe%g opened, and
the engagi ng portion (hehgspokhi QR s Ofin sl i nmenher i s kept engaged
with the driving 5 shaft Ib (portion to %@Egngdge .eﬂ%§Q§ﬂe9Fnégsﬁaft | b
has a non-sircubma-ehaaﬁﬂseehbgn@kt00ﬁ§§gyration, such as rectangul ar or

triangul ar shape shape to pernmt driving force transm ssion.
Cor r espondi ngl v, 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 maintainegd,
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 tye 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 1§ for
exchange of the bottle. By this, the toner bottle 1

20 is retracted, too, but the sealing member is locked
with the main assembly side of the image forming
apparatus, and therefore, the sealing member 2 is away
from the toner bottle 1, thus opening the opening la
to enable toner supply.

25 At the time, the driving shaft 1b fixed to
the main body 1A of the toner bottle l, is not

completely disengaged from the sealing member 2 eﬁén




the hol e (engagi ng portion) has a conplenentary 10 configuration for
slidable fitting. When 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 engagi ng projection of
the 15 sealing nenber 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 teZ@he driving shaft |b, which
rotates the toner bottle 1 to feed and discharge the 20 toner. Thus, the
sealing nenber 2 has a function of sealing the opening la, a function of
receiving the _rotational driving force fromthe main assenbly side of
i mage forn ng éﬁp§%§t§§ﬁt§s°5 FB%C?P%&l%ﬁ % heins Mealiady bvhdheot at i onal
driving force % atlhe tong& bottle 1 side. The toner bottle 1 is rotatably
supported by - % 56Et EMPEL PO NGV ERI R B Shata dd the spesingi ner
recei vi ng Tabl er r can be, snmoothly rotated by a smal
driving torquesegﬁg %ggPFg‘rgégig?%ge?%ﬁ$¥992§?FF%Qﬂ dbedegpertdgsn of four
5 positions fop# REed ] e o..the i b A of the
bottom The bottlegfeggia?;ighg erﬁ% %’Esﬁ)?gé%r eenrgoatga?trégﬁq)yhsgg'\éo &¢418f the
toner suppby dewate 1400paktidf £81be Aaseuile) 10l 411G :AQPaLAkYS. BY the
ate

rotation of the toner bottle 1, the toner accomo
lb has a non-circular cross-sectional confiquration,
such as rectangqular 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 Z 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 openihg la, a function of receiving the
rotational driving force from the main assembly side
of image forming apparatus, as a function of

25 transmitting the rotational driving force to the toner

bottle 1 side.

The toner bottle 1 is rotatably supported by




10 in the toner bottle 1 is discharged through the opening |la gradually,
and the screw nenber 27 provided in the toner supply path 24 feeds the
toner into the hopper 20la provided in the main assenbly 100 of

apparatus, thus acconplishing the toner supply. 15 (Exchangi ng met hod for
toner supply container) The description will be made as to an exchangi ng
met hod of the toner bottle. Wth the imge_form ng operation, the toner in
the toner bottle I is consunmed. Wen sub§?éntial|y 20 all the toner
therein is used up, the "no toner" is detected by a detecting neans
(unshown) provided in the main assenbly 100 of the apparatus, and the

event is notify t r I spLayi n aps 100b (Figure 2) such as
| i Qlﬁli d cr %st ?lh B | 5p Eglyxtg%qﬁglgt %?é’sﬂ&{?r)éa ﬁﬁﬁf’?s?ﬁemﬂ g%é'r‘ir’&?ft;!eé'f 1 e?sy
exchange by 581 dd" e st eps. irst, the front cover
15 which is inert he -vzléﬁgli%g%%s;s?t’egﬁg ?lgn?gggﬂr%boﬁ?n PHiSHPE Y 0 an open

posTLi on | ndi calcbds OkeRaoRrh i Rh0 Eafe. | lrpd I ali on Wit the

action of opening the front cover he main bo gge%he bottl e which

takes 5 the posddedviingdireaied 28 (&) a0bkpbigdr & Tedch Bvad 1 a direction
i ndicated by an arrow an in (A of Figure 7 which is opposite fromthe

direction bf amusithonsy foopdmigng anddieosithy r@shsct Ao IR ARG suppl ying
portion which will be described hereinafter. By this, 10 the sealing
menber 2 whicth§Naﬂﬂa@fO§@# potitbmon 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
the main assembly 100 of the apparatus, and the event
is notified to the user by displaying means 100b
(Figure 2) such as liquid crystal display.
25 In this embodiment, the toner bottle 1 easy

exchange by the user, through the following steps.

First, the front cover 15 which is in thé-




(away fromthe nmain body I A of the bottle to open the toner supply opening
la) is press-fitted into the toner supply opening |la, so that toner supply
opening la is plugged (Figure 7, (B)). At this tinme, the 15 sealing nenber
still maintains engagenent with the main assenbly of the image form ng
apparatus. Thereafter, a releasing ring applies a releasing force to a
rel easi ng projection, by which the releasing projection is depressed
together with the engaging 20 projections230 that engagenent is rel eased.
By retracting the main body 1A of the bottle in a |ongitudinal direction
of the bottle, the releasing operation between the sealing nenber and the
mai n  assenbly qof the image form ng apparatus is conpleted. 25 Then, the
user draws the SkShtStEdged shsptréedl1abhut ha haindredB el easedefr om t he nai n
assenbly 100 of the apparatus out of the main assenbly 100 of the -23
apparatus in t RO eD: igAisptadr by brokeyukines (i) Figuireh 6i.s Gpposite from
the direction qf arrowg%. gFigure 7 (A% arrow a). The user-then inserts a
A8 K& thaffi®agsE

new toner batt - HE Yoo (PesFinghd hep Sacatus in the
Wih the front CEuedr fo epeeraif B3Fr ot vhelin iRty eremieh saRBsied with
i 1 body of t he CRRrArner BRUTRATTanGy (Bhnet vhiS Rort fn "GHEH A8 and
cl osing neans, asdilredtion indicated by an arrow an in (A) of Figqure
7 which is opposite from the direction of arrow b, by
opening and closing means for the toner supplying
portion which will be described hereinafter. By this,
10 the sealing member 2 which is at an open position
(away from the main body 1A of the bottle to open the
toner supply opening la) is press-fitted into the
toner supply opening la, so that toner supply opening
la is plugged (Figure 7, (B)}. At this time, the
15 sealing member still maintains engagement with the
main assembly of the image forming apparatus.
Thereafter, a releasing ring applies a releasing force
to a releasing projection, by which the releasing
projection 1s depressed together with the sngaging
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




toner supply opening la is unsealed (Figure 7, (C) ). The foregoing is the
exchangi ng process of the toner supply container. 15 (Toner bottle)
Referring to Figure 8 and Figure 9, the toner bottle will be described.
The toner bottle 1 is generally cylindrical, and one end thereof is

provi ded substantially at a 20 center with an opening |la by a projected
portion. The dianeter of the opening la is smaller than the dianeter of
the cylindrical portion A which is the ~frn body of the bottle. The
opening la is plugged wth a sealing nenber 2 for sealing the opening I|a,
25 and as will be understood fromthe description in Conjunction with

e 1 U e R R 450 80 e

by the sliding I'on of "the~se

bottle 1 in theyiemgiiludipalgsdir jop,.fa ) of .the toner bottle 1. At
the free end portion of F%eséggl ?%ghngﬁéeéip%g%m% & E57€% & med a

cylindrical pordigurieayi nd)aBrrefgaging projection 3 and a releasing force
receiving portion 4 for disengaging fromthe driving portion 20 provided

in the main assenbly of TAgpakatUsheANsnSEEhs . MR tidHe Ohdil§eCY! i ndri cal
portion as supports the 10 engaging projection and the releasing projection

is el astitallyindef theapkdn( hssenbzy 100 eshatlee sPpasiivel int #8eel astic
information, slits are forned at |ateral

direction of arrow a, and then close the front cover
15. In interrelation with the front cover 15 closing
action, the sealing member 2 locked with the main
assembly of the image forming apparatus is moved away

10 from the main body of the container by the toner
supplying portion opening and closing means, so that
tonerlsupply opening la is unsealed (Figure 7, (C) ).
The foregoing is the exchanging process of the toner
supply container.

15 {Toner bottle)

Referring to Figure 8 and Figure 9, the toner
bottle will be described.
The toner bottle 1 is generally cylindrical,

and one end thereof is provided substantially at a

20 Center with an opening la by a projected portion. The
diameter of the opening la is smaller than the
diameter of the cylindrical portion 1A which is the
main body of the bottle. The opening la is plugged
with a sealing member 2 for sealing the opening la,

25 and as will be understood from the descripticen in

conjunction with Figure 7, (&) - (C). the opening la

is unsealed and resealed automatically by the sliding




sides of the region so as to extend to the free end of the cylindrical
portion, as will be described 15 hereinafter). The engagi ng 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 be 20 described in detail hereinafter. The

i nternal structure of the toner bottle 1 wll be described. As described
in the foregoing, the toner bottle 1 is ¢#nerally cylindrical in shape and
is 25 disposed generally horizontally in the main assenbly 100 of
apparatus. It is rotated by the main assenbly 100 of apparatus. An inside

of the toner b e | has.,-25 a.projectjon lc. in the formof a rib which
ext ends helicg%ﬁéngﬁgn Fﬁegfgﬁgp b8??*%rl%rﬁﬁ gkve thfe thendoneirs fed in
the axial diregiy l,0 e - jection 1c,, and the tagner is

di schar ged thrg%GﬁﬂFﬁé gﬂo%gﬁigghpg%¥g%%%g é&r%ﬁFiﬁﬂiQﬁrqﬂWébﬂoﬁér bottle I-

The internal stipéecCkbn@robolhet gner bottle | according to the present
invention is not limting, and the configuration or the structure nay be

any as long as the tonat ¢as beediéﬁ@aéﬁﬁ¥ﬁéﬁ'anﬁﬂ%(Eéaﬂﬁngge#%g%oner

bottle 1. The main body of the toner bottle iIs not limtée
descri bed bn tRe ftivesgoiingfoFmed axayviﬁﬁriéalﬁbbfﬁﬁﬁhfhah@Egthgn screw or
r

the like for feeding the toner, and the rotation screwis I ven by

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 c¢ylindrical 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 eylindrical 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




a rotational driving force received by the sealing 15 nenber fromthe inage
formng apparatus, while the min body is fixed (not rotatable) on the
main assenbly of the image form ng apparatus. The feature this enbodi nent
is in the structure of the drive transmtting portion for 20 connection
with the main assenbly 100 of the apparatus, and therefore, the internal
structure of the toner bottle | may be any, and the bottle may have a
helical projection Ic on the inner surfaeé5ef the bottle. 25 For exanple,
the internal structure of the bottle may be nodified as shown in Figure
10. In this nodified exanple, there is provided in the main body -26 of

the bottle is bU fle nenber .40 generally in_the formof a plate. The
surface of tkma%nﬁ?q1§g%§ﬂﬁeﬁchég ﬁ&?,fB%maogu?f%k%,wQ%?ﬂlﬂ%ﬂqﬁ@§ of inclined

rojections 4 ' renclined, with respect.to the direction 5 of the
gxijs of the to%gerlv@oatqlm% I%%%etg’ﬁdt%e’én%"gglet%erqii‘?cﬁei%e&hﬁr &P8efi on 40a

extends to a neighfuy HQPQ,heO‘:?xEQ@, aggg'&ggﬁ%}%%?% glﬁent reelli%ﬁlf&i nal |y

di scharged fromthe inclined projection ug ning la. By

the rotati on ofpridseciaer 180( bha tnel BEnbPNE A4 ROORRL Y g buf e

menber 40 and then falls sliding on the surface o nBer 40.
Because of 5t he dpealiingatlizofoetetihati Bl £AQoPrOAEGtdrey 1@ et he toner is

advanced toward the front side of
The internal structure of the toner bottle 1

according to the present invention is ﬁot 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 Ffor
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 the image forming apparatus.

The feature this embodiment is in the

structure of the drive transmitting portion for

20 connection with the main assembly 100 of the
apparatus, and therefore, the internal structure of
the toner bottle 1 may be any, and the bottle may have
a helical projection lc on the inner surface of the
bottle.

25 For example, the internal structure of the

bottle may be modified as shown in Figure 10. In this

modified example, there is provided in the main bd&y




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

di scharged therethrough. The driving type of this invention is not

limted to the rotational driving type such as the 20 type of this

enbodi mrent or nodification. The toner bottle nmay be vibrated, swung or may
be noved in another fashion to supply the toner. In other words, the
driving may be rotation, swing, vibration2er another as long as the toner
i's discharged fromthe 25 bottle by the toner bott2e is noved by the main
assenbly 100 of apparatus. In the above-described nodified exanple, the -27
buffle nmenber 4Q in the formof the plate is a separate nenber fromthe
toner bottle 1°Talde r‘?é’tt:i& 46 BRAELar porher 49 cgenerallandm tthed to t he

buffle nenberfégn}hrough the se ing nenber 2 to indirectly 5 rotate the
toner bottle 1 9 Pfe SBARSE: t hBepFRLERAES | ol cthe dnfifde mspbiecalile when

monber 2. In FIGE oS s mRg 8t ehee RERE bbb 1 criciaed § Roetaons |

menber 2. In Figures 8 an

provided with ybhe RERKNYLA; 0 I |t udinal_.end surface thereof,
and a driving shaft [|b (gor%ﬁ%ﬁiﬁgdbgﬁe%gg%%c% L EEGCEEP 0f t he

opening | a5 therdihd agishakt the behes boLEHE al  did fend NG TN pody 1A of
the bottle and being provided in

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

1D 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 prajection
40a, the tomer 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
therethrcugh.

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, swuang or may be moved in
another fashion to supply the toner. In other words,
the driving may be rotat;on, swing, wvibration or
another as long as the toner is discharged from the

25 bottle b} the toner bottle is moved by the main

assembly 100 of apparatus.

In the above-described modified example, the




15 the opening la. The driving shaft Ib is disposed substantially
coaxially with the opening la, and is slidably engaged with an engagi ng
hol e 2a (engaging portion) forned in the sealing nenber 2. The engagi ng
hol e, as shown in Figure 9, is closed at an end renpte 20 fromthe driving
shaft, so that toner |eakage through the engaging hole is prevented. The
driving shaft I'b functions to transmt the rotational driving force from
the main aszenbly 100 of the apparatus 437-t he main body | A of the bottle
25 through the sealing nenber 2, the cross-sectional configuration of the
driving shaft Ib is non-circular, for exanple, rectangul ar configuration,
H shape, D --28- 5.shape or the like to transmt the rotational driving
force. The dri PPAdlennembep 48 ¥R xidie dieuheoidhe pddge 18 af the bottle by

proper neans. The drivin%Tghaft | b may not be fixed on the main body I A of
the bottle but SPRATATBGRETLST tFremerhe dnery begivder 12 aBdshemn in Figure

11. In this ca he_engaging hole 2a fqr transmtting the driving force
fromthe drivi %éts‘ﬁ%?%af b‘gﬁ’%”d?%\ﬁo%re‘if 5 (HTAnsEHETegot) Bhe RREELE and  hat
opening is forpgd 0] are .i.ts maintaiged en ed with each
other after the to%gr4%6?%#%99%rﬁﬁ%n§ﬁ§§fnq WEF% rngdg?iégggﬁ%%ﬁﬁie, t he

nmenber def §ni ngothgeePR@dt NG MU L 135 it s supported by a nenber |c provided
i nside the opening l|a, but the discharge of the toner is permtted.

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

In Figures 8 and 9, the main body 1A of the

10 bottle is provided with the opening la at the one
longitudinal end surface thereof, and a driving shaft
1b {portion to be engaged) is projected out of the
opening la, the driving shaft 1lb 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 12 of the bottle

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

for example, rectangular configuration, H shape, D




15 In this enbodi ment, the driving shaft Ibis fixed on the main body I A
of the bottle. (Sealing nenber) Referring to Figures 12 and 13, the
description will be nmade as to the sealing nenber 2 20 (drive receiving
menber). In Figures 12 and 13, the sealing nmenber 2 conprises a sealing
portion 2b for unsealably sealing the opening la of the toner bottle 1,
and a coupling engagenent portion 2c (cylindrical portion) in the 25 form
of a cylinder engageable with the drivingZ®ortion 20 of the nain assenbly
of apparatus. An outer dianeter of a |arge dianeter portion of the sealing
-29 portion 2b is larger than the inner dianeter of the opening la by a

proper degree. seal i tion 2b is press-fitted into the opening |a,
by whi ch the 8§§§Fn8%|§ﬂ?t§ﬁgF gﬁp%??“%%ﬁﬁi?ﬁﬁ notaddginad Pyivhegs seal ing
menber 2. As d l.bedmi e_foregoipng, the sealing nenber 2 has an
engagi ng hol e %g& %r' t??ﬁsﬁ?ﬂ’%% %ﬁggd}?\fisn X5 &y ddgi Padni Pedyt he main

assenbl 100 o e riving shaft | b by engagenent 10
y ia b tg‘@}og;e#ﬁ% fgg gggrg%gr , y engag

with the driving shaf g HoTe 2a  ext ended continuously in

the sealing portion 2b epd d{.{tgigggég%ﬁ?c%o_rﬁgyoqmgﬁc?ﬁg%gg%ggg% ?ﬁ hol e 2a

has a cross-sectional configuration I'S “conp €t he
driving shaft mhiandoahi Th o8 €hé Abdtd1d Aberi<l] ARG 1¢HOSReSECt i on of

the driving shaft |b.

sealing member 2 as shown in Figure 11. In this case,
the engaging hole 2a for transmitting the driving
force from the driving shaft 1b is provided in the
toner bottle 1 side, and that opening is formed so

10 that they are its maintained engaged with each other
after the tonmer bottle is unsealed. In the modified
example, the member defining the engaging hole 2a its
supported by a member lc provided inside the opening
la, but the discharge of the toner is permitted.

15 In this embodiment, the driving sharft 1b 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




Because of this, the driving shaft |Ib is loosely fitted in the engaging
hol e 2a. The engagi ng hole 2a and the driving shaft |Ib have conpl enentary
pol ygonal configurations- In this enbodinment, it is square. 20 Because of
the loose fitting of the driving shaft Ib in the engagi ng hol e 2a having
such cross- sections, the main body 1A of the bottle and the sealing
menber 2 are slidable relative to each other in the axial direction while
bei ng prevented from 25 relative rotati e28 noti on t herebetween. Wth this
structure, when the toner bottle 1 is nmounted (Il ocked) on the toner supply
devi ce 400, the sealing nenber 2 -30 is novable relative to the nmain body
1A of the bottle,, .that is, the unsealing of the opening |a (toner supply
opening) is er%%’f%’dﬁ’n%% Ehdffafntthiaandbr panecehiametengefjitie 5 hol e 2a
and the driving shaft J|b.is determ ned such that they are not this engaged
from each ot he PP 1hd% & REPENGFaRERt bERAessRl RS auting @onber 2

and the main . Qttle. for the unsealing. By doing so, the
%%’re}g%_%clé&% RO, ﬁBeTbn?ofie ?%?‘61&’9‘%/# tHhe sgal i ng

driving shaft can receive the driVi

nenber 2 even ddedigy sl%@l‘if&g‘e%@gﬁgh&%g?gi?‘Q@aﬁ%}g \r%‘l% fromthe

mai n body 1. The description w € as rojection 3

(locking proj esdd1amg Wined $.15 one of the features of the present
i nvention. The coupling engagenent portion 2c of the

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 2a has a
cross-sectional configuration which is complementary
with the driving shaft 1b and which is slightly larger

15 than the cross-section of the driving shaft 1b.
Because of this, the driving shaft 1b is loosely
fitted in thé engaging hole 2Za. The engaging hole 2a
and the driving shaft 1b have complementary polygonal
-configurations. In this embodiment, it is sgquare.

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 whgle 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 membef'z




seal i ng nenber 2 has am engagi ng projection 3 for receiving the driving
force fromthe main assenbly 100 of apparatus. The engaging projection 3
is projected 20 radially outwardly fromthe peripheral surface of the
cylindrical portion of the coupling engagenment portion 2c. The engagi ng
projection conprises a drive receiving surface 3a (driving force receiving
portion) for receiving the rotational driving force fromthe 25 main
assenbly of the apparatus; and a | ocking38drface 3b (locking portion) for
snap fit type |l ocking of the sealing nmenber 2 into a | ocking hole (portion
to be -31 | ocked) provided in the main assenbly of apparatus when the
seal i ng nenber, 2 and the toner bottle 1 are noved away from each ot her
(fromthe cloded "qvahd & Felekd vepsn shat spinThody bY dhethls iteetrecei vi ng
surface 5 3a,t%?qbﬁ2%a ing hole_2a and the | ocking surface 3b, the
engagi ng proj ec¢td Frssathpgecdi ther ereninginka i Crmemanpply a

coupling funct] .f r.ecei Vi the rotational driving force fromthe nmain
assenbl y of 5%%%?5&&%} aepﬁgﬂgﬁftting function of transmtting the 10

rotation to the toner RQeLtl nd. a,l ockj functiqn retention
function) for permitti ngter gﬁg%?&%egh ﬁ?ﬁﬁkﬁ:}gﬁ%ﬁerbeﬁ%@%‘@rﬁ@eal i ng
menber 2 &nd e dT@IaN HR0¥heOh 4 B o] ojfle 1.s0 as. to automatically
open and close the opening? 1§ mﬁg% ?ﬁéfgriéih% DrEEneq 5 itted with

the | ocking suhibacendly lagekadtWehbst B8qE8ed ASSEMh q{éh‘éix“%p%?l” i on 20,
the surface 3b is effective to

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¢c 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 engaging projection comprises a drive
receiving surface 3a (driving force receiving portion)
for receiving the rotationail 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




mai ntain a constant di stances between the sealing nenber 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 nmenber 2, so that toner discharging
amount i s maintained constant. Thus, a toner bottle having an excell ent
constant anount discharging property can be acconplished. In 25 addition,
the sealing nmenber 2 is assuredly |l ocked wth the main assenbly driving
portion 20 of the apparatus, and therefordd~the sealing menber 2 is not -32
5 likely to disengage fromthe driving shaft during the toner discharging
operation, thus further assuring the toner discharging. According to such
a structure, t?e Euéfnatic_ qgenin and cl osing operation of the sealing
menber 2 and TRE AP VPRYT LT ri Mt RgseRbAat PEnappaTatus acconpl i shed
by a single segl] er..so that inexpensive and conpact toner supply
cont ai ner can @iééﬂg'?%r%r%%%ﬂ”i% eé:nﬁaj’i"l’?gtﬁ‘reothEFFoHQg&% braferably in
general with the,sgali, 09 PRI fr this standpoint _of reduction of the
nunber of constituent %grts, %%C%Etﬂgg%é?§% mn%ﬁﬁeFi?ﬁ?dtﬁEaE%g%bing

projection 3 gy, RagolAraly to S ' her 2. Such an exanple wi ||
15 be descri bed ?E%%%njunéﬁ?%n d??ﬁha%gtﬁpghgggggdfﬁ%%%vlan&P%ﬁﬁ%ging
proj ectiorb 3 has, atie i endd ey 1< SeelanaenbUnEki PG a5, YLLLe a5, t he | ocking

function,
the engaging projection 3 performs three different
functions, namely} a coupling function for receiving
the rotational driving force from the main assembly of
apparatus, a transmitting function of transmitting the

10 rotation to the toner bottle 1, and a locking function
{retention function) for pPermitting relative sliding
motion between the sealing member 2 and the main body
of the toner bottle 1 so as to automatically open and
close the opening.

15 When the driving force is transmitted with
the locking surface 3b locked with the main assembly
drivipg portion 20, the surface 3b is effective to
maintain a constant distances between the sealing
member 2 and the toner bottle 1. This assures the

20 formation of the path of the toner between the toner
bottle 1 and the sealing member 2, so that toner
discharging amount is maintained constant. Thus, a
toner bottle having an excellent constant amount
discharging property can be accomplished. 1In

25 addition, the sealing member 2 is assuredly locked
with the main assembly driving portion 20 of the

apparatus, and therefore, the sealing member 2 is ﬁot




and therefore, it has a certain degree of rigidity. In viewof this, slits
2e or the like are forned at 20 lateral ends of the engagi ng projection 3,
so that only the part of the coupling engagenent portion 2c where the
engagi ng projection 3 is provided, can relatively freely defornable

el astically toward the inside. This is because the engaging projection 3
Is 25 displaced by the main assenbly 100 of apparatus to effect the
engagenent and di sengagenent relative to-32he main assenbly of apparatus,
as will be described -33 5 10 15 20 25 hereinafter. 1In this enbodi nent,
the engaging projection 3 is integral with the sealing nenber 2 in this
enbodi nent. The free end portion of the engaging projection 3 is provided
with a taper (Hé&€lNgtrodésengagei from boe tdoisp s fito duetinigt tHEDOt h
insertion when the sealing nmenber 2 is inserted into the driving portion
20 of the nai ntR8&ENFRFCROBIERT appaFaticen. THws thpdwhed sssbaipg3theecei ves
a locking force froman _inner surface of the driving portion 20 so that
engagi ng projegPPSE LEFBERAAG%portion) is displaced inwardly to |ock into

the I ocking hole when tﬂgcording to such a structure, the automatic
> opening and ciosing 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 préferably in
general with the sealing member 2 from this standpoint
of reduction of the number of constituent parts, but a
separate member for the engaging projection 3 may be
mounted to the sealing member 2. Such an example will
15 .be described in conjunction with a fourth embodiment.
The engaging projection 3 has a driving force
receiving function as well as the locking function,
and therefore, it has a certailn 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'tgward 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




tapered surface 3c approaches relatively to the 1ocking hole 20h of the
driving portion 20. Wen the |ocking surface further approaches to the

| ocking hole . to such an extent that contact of the tapered portion 3c to
the inner surface of the driving portion 20, that is, the locking force is
rel eased, the portion supporting the engaging projection (locking portion)
restores fromthe displaced position, thus conpleting the |ocking between
the sealing menmber (locking portion) and3the main assenmbly (portion to be
| ocked) of the inmage form ng apparatus. After the conpletion of the

I ocking action, the relative notion between the sealing nenber and the

mai n body of t s automatically inparted in -34 the direction away
from each othe?grgQBatget'the opening is unsealed to enable the toner

di scharge. In thIS enbpgd %4¥§fﬁg§ nqhnegggég%ﬁ%eggg Q%Bﬂ%% t he

mai n assenbly of apparatus such anénen ction is

prevented. ands&nihbbgest akevh 411 JEROMaLy! By ROLRLE 15 ret ract ed or
(0] e

advanced to automatically open or close’t peni ng. erring to Figures
12 and 13, theemBeschéptj on will be made as to the structure of a 10
rel easing force receiving portion which is another one of the features of

the preseni invention. The #rgagind porejiest b@ntBedesgagPegl above is
provi ded at each of two p03|t|ons which are dianmetrically opposed to each
other, and thePredection 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 to the locking hole
to such an eitent 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
prortion) and the main assembly (portion to be locked)
of the image forming apparatus.

25 After the completion of the locking actionm,

the reélative motion between the sealing member and the

main body of the bottle is automatically imparted in




15 engagi ng projections 3 are connected by a connecting portion which
functions as a releasing force receiving portion 4. \Wen the rel easing
force receiving portion (releasing portion) 4 receives a force fromthe
main assenbly 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. If the force appllcg% on is stopped, the original
position is restored. The rel easing porti 4 has a relatively snall
thickness to permt the elastic 25 deformation, and the naterial S
selected in consideration of such an elastic deformation. Is preferable

that sealing e 5 ough, an C on nDIdlng from
a plastic reg?ﬁgng%gﬁFg o agﬁgufféﬁfgiﬁh éb“ﬁl1 betﬁ g ; anot her
manuf act uri ng 8Bk [ Vi b nectlng separate
menbers. 5 Theageggﬁ%g§ﬁg§%§%§%4%g§??Bﬁﬁgﬁ%ggghtgﬁgﬁeﬁ é? f?%ltyl since it

i s press-fittesnist embbaiResL Nehd dsd M S8PImeder IQ%H?% Gef®heLh2l is low
density pol yet hyl ene material, and preferable materialfs are pol ypropyl ene,

normal chain pohyamhir, aé&éﬁﬁlftéf“ﬁﬁﬁﬁﬂﬁtud“éﬂ&hl@hﬁ%”ﬁb%¥m99£YEAhy|ene
pol yester, ADS, H PS (shock- resistant polystyrene) or the lik By

enpl oyi ng an ethet stafliygdef oeorbde ielmetienvEarbandf of thﬂspﬁféﬁe,
supporting the engaging projection 3 and for the releasing portion 4, the
15 | ocki ng andthe|Bairnhodet ekerhe Heotdrlieviing medriaictrd26r advanced

to avtomatically 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

i5 engaging projections 3 are connected by a connecting
portion which functions as a releasing force receiving
portion 4. When the releasing force receiving portion
(releasing portion) 4 receives a force from the main
'assenmbly 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




and the engagi ng projection 3 can be acconplished with a sinple structure,
utilizing the elastic deformation and restoration. The above-descri bed
materials have proper elasticities, and therefore, the engagenent and 20
di sengagenent of the driving portion 20 and the engaging projection 3 are
easily effected with sufficient durability. The releasing portion 4 is in
the formof a bridge connecting the engaging projections 3, so that 25
such a plurality of engagi ng projections“3“can be uniformy displaced by
pushi ng one rel easing portion. It is not inevitable to integrally connect
-36 the engagi ng projections, but releasing portions may be provided for

t he respectiv%mﬂgré)é 8,%}?1:;% n?rhé?’g'tgsﬁr%r?l\éﬂt bgkgbggre%s 16 and 17.

(Driving force receiving p ¥8M fhe description

will be made ﬁllsaggj[gl_; %%Eﬁnbﬁ%%a%_ogh%h%oggkgnggﬁgg%gg nt portion 2c

provided in the se ich i's ~anoth ®the features of

the present irms%ﬁffﬁm,!6&téﬂé%ﬁHﬁ“ﬂQﬂH@Qﬁtn&ﬁﬁgiﬁé££§8 ?%g@gghgejs 10

provi ded with the coupling engagenment portion . n ormof a

cylinder. AS deeey iMaf B ddisvs def $90IcBlneltiAbSQebUPELL WamAs, £ dri ve

receiving nenber to receive the driving force ™ fromt rving ~force
transmttisng prhe iswaPlihgpmsmitad J desieabifehasla sHOPLY dEYEEL-A0P I n the

cylindrical coupling engagenent
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-
Iresistant 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 driving portion 20
and the engaging projection 3 can be accomplished with
a simple strﬁcture, utilizing the elastic daformation
and restoration. The above-described materials have
proper elasticities, and therefore, the engagement and

20 disengagement of the driving portion 20 and the
engaging projection 3 are easily effected with
sufficient durability.

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

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

It is not inevitable to integrally connect




portion 2c. of the sealing nenber 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

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

rel easing portion 4 is provided so as to connect the engagi ng projections
3, and the engagi ng projection 3 and the releasing portion 4 are 25
integral with each other. On the other ¥, t he | ocki ng hol e 20h of the
driving portion 20 provided in the main assenbly -37 100 side of the
apparatus is constructed so as to be |ocked with the engaging projection 3

(locking surf ) seal i ng nenber 2. Wien the sealing nenber 2 is
inserted into ?ﬁ% %$§%§£§gp%ﬁ?4%§#ﬁﬂﬂs%Iﬂ¥%5r§ﬁﬁBFﬁn9n§EFF+QﬁPi@@y
acconpl i shed | i vin Qrtion 20 .wth_a.tapered surface
20b defi ni ng b%?g%ﬁ%??%gge%géégﬁgmfﬁﬁﬁ%|’Hmeaﬁgggglﬁg ?533??€&9QﬁWj of the
driving porti ogg Zgho,}',k‘]eiﬁeﬂ%%gq%%@ 175 smoothly inserted into the

0 of t

driving portion 20 because e provision of the tapered surface 20b.

The driving po{diDvixng f§rég(3@égibiﬁéIﬁd¥%ioﬁqgaging rib 20a for rotating
the toner bottle 1, and the engaging rib 20a abuts the drive receiving

surface 3Ja to transm tRéherriiatiomlguta 1idngther aeséei bl Svseal i ng
menber after the engaging projection is engaged with the |ocking hole 20h.

Referring to FpgunadeSastte Ehgagenerture of the coupling engagement
portion 2c provided in the sealing member 2, which is
another one of the features of the present invention.

In this embodiment, the sealing member 2 is

10 provided with the coupling engagement portion 2c¢c in -
the form of a cylinder. As described in the
foregoing, it also functions as a drive Teceiving
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 2Z2c of the sealing membar 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 sc as
to connect the engaging projections 3, and the
engagihg 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




bet ween the driving portion 20 and the sealing nenber 2 in this enbodi nent

w Il be described. 20 In Figure 15, (A) shows a state when the user 1is
setting a new toner bottle |I in the direction indicated by an arrow an in
order to install it into the main assenbly .100 of the apparatus, in which
the toner bottle 1 is not yet been engaged with the 25 driving portion 20
in the main assenbly of apparatus. Wen_ the toner bottle | is further

Inserted, the tapered portion 3c of the~ éﬁgaglng projection of -38 the
seal i ng nenber 2 is brought into contact with the tapered surface 20b of
t he driving portion 20, as shomn in (B) in Figure 15, and the engagi ng

projection bei ta ered surf ce 20b whil e 5 being
elastically dellrnsor rﬁ?d{]etgéﬁtg‘ Eé'a St RRRFLFLRERD iSRAR ITGh B the toner
bottle 1, the e&tqﬁe% NG Qjél'%c%hﬁﬁgc ZB%SJ?‘F‘% the Oca}( %t portion 20g

containing fro tapere ngag Ay~ Proj ection 3

restores 10 be&?ﬂ%ﬁ: f r QWIS s pa r | ocki ng
hol e) not having t Eﬂeﬁgggﬁﬁbg%F%lggaﬂggbg?m%' ﬁﬁ?ﬁ@'éﬁggﬁ%ﬁg oj ection 3
is |ocked withpddiser & i1¢ A6sBHtEHOI2E; tﬁé §PP¥\Ih¢ HdiQDidd) 70, 94 15. In
the state, the engaging projection 3 is firnmly Tocked 15 relative to the

driving pérti amdith antbelita oposist keBompl iEhea SBRl pr@vieimertre i n the thrust
direction (axial direction) is substantially fixed relative to the main
assenbly of apimirsing portion 20 with a tapered surface 20b defining

graduglly 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
Ja to transmit the rotational driving force to the

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

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

20 In Figure 15, (A) shows a state when the user
is setting & 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 projectionHH of




Therefore, even if the toner bottle 1 is 20 retracted in the direction

I ndi cated by an arrow arrow b, as shown in (C) in Figure 7, the sealing
menber 2 does not nove in the sane direction, but is firmy fixed to the
driving portion 20. On the other hand, since the toner bottle 1 is

i nstructed, the sealing 25 nenber 2 is separated away fromthe toner bottle
1 wth certainty, so that opening la is _unsealed or opened. The sliding
retracting operation of the toner _39 botfre | may be interrelated with the
opening and closing operation of the front cover 15 provided in the main
assenbly 100 of the apparatus. As for the sliding operation, the toner 5

bottle I may | d ] i.ng, menber | xed or the sealing

nenber 2 may E@l‘gl%%ﬂ\;\n&lﬁ: r%%gbetsrg?erls ggtofllgg‘tl %f'ft'?eﬁ?ﬁ’b?c%d’f’ﬁ*bfthpnem may be

slid away fromagsasdn Wik, ngL.|.S..US fr the toner 10

bottle, the e?pétly tong%&%atcﬁe is%%@% gétlbf%& ‘)g:]éﬁjgo €1t M th a new

toner bottle. SHwwli SO N0 FiQRRIALISON ahg €A réﬁg?é’iﬂv%?’rc{%ection
) n e

above-described steps in a reverse order. In deta oper at or
opens the fromt isdeiouprguiidiat byl hpe F&aFesearéurﬂéétzoﬂ iR N body of

the toner bottle advances toward the sealing nenber while the sealing
menber is 3 ockemling ¢l inaial 1 vasedoringdotowhed appai@é Us, by which the
seal ing nenber of the opening is autonmatically sealed. By a pushing
With the further insertion of the toner
bottle 1, the engaging prejection 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 pﬁsition
of the sealing member 2 in the thrust directisn (axial
direction) is substantially fixed relative to the main
assembly of apparatus.
Therefore, even if the toner bottle 1 is
20 retracted in the direction indicated by an arrow arrow
b, as shown in (C) in Figure 7, the sealing member 2
does not move in the same direction, but is firmly
fixed to the driving portion 20.0n the other hand,
since the toner bottle 1 is instructed, the sealing
25 member 2 is separated away from the toner bottle 1

with certainty, so that cpening la is unsealed or

cpened. The sliding retracting operation of the toner




20 nmenber 21 which will be described hereinafter, a releasing pzojection
Is actuated to rel ease the engaging projection fromthe | ocking hole.
Then, the main body of the toner bottle is retracted together wth the
seal ing nenber re-press-fitted into the 25 opening, so that sealing nenber
I s disengaged fromthe nmain assenbly of the apparatus. By this, the toner
bottle is prepared for being renoved frogythe main' -40 assenbly of the
apparatus. (Structure elimnating necessify of phase alignnent) The
description will be made as to the structure elimnating the necessity of
phase alignment 5 when the toner bottle 1 is brought into engagenent wth

the main assersbyrTl i Vimgy Y Lindtar2@1 akBaawE PAVERE | 9P A | 4g transni tting
means using a conbination of projection and recesses type coupling drive,

It s necessaryldéimgRger £t 1L TS taed £18nd BEORLCLE Oprdvidedhase _
alignment- This is not necessary according to this enbodi nent. Referring

to Figure 18, thdéimaim |dsdmmbdgs diitbed. thegappat8tasiows a positi ona
relation in the rotational direction between the engagi ng projection 3 15
and the engaging rib 20 viven tthiee sdédlinggopenbeioR, i she nesmrded i nto the
driving partion 20. The engaging rib 20a is provided at one position, and
the engaging R kRth %Rl s singymdsh shet meapbrd themsex A £3@4, Assuni ng
o 9291 NG & Pl Sl ng membes 3 ey bl o £8 with i Gonar o | 9ned wEh
each ot her g | ey the toner
bottle 1 fixed, or both of them may be slid away from
each other.
When the toner is used up from the toner
10 bottle, the empty toner bottle is taken out to
exchange it with a new toner bottle. The dismoﬁnting
operation is carried out by the above-described steps
in a reverse order.
In detail, when the operator opens the front
15 cover, the following occurs., First, the main body of
the toner bottle advances to;ard the sealing member
while the sealing member is locked in the main
assembly of the apparatus, by which the sealing member
of the opening is auvtomatically sealed. By a pushing
20 member 21 which will be described hereinafter, a
releasing projection is actuvated 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 intoc 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 méiﬁ'




when the user inserts the toner bottle 1, when the toner bottle 1 is
inserted into the predeterm ned position, the sealing nenber 2 is | ocked
with the driving portion 20, and when the toner bottle 1 is 25 retracted,
the sealing nenber 2 is away fromthe toner bottle 1 to establish the
toner dischargeable state. However, depending on the position in the -41
rotational direction of the toner bottle 1 upon the insertion of the toner
bottle, the engaging projection 3A is alidqgned with the engaging rib 20a as
shown in (A) of Figure 18. In this case, even if the toner 5 bottle 1 is
inserted into the predeterm ned position, the engaging projection 3A
interfere with the engaging rib 20a so that it is not rel eased outwardly.
Then, the | oclGFPFTRIY mbndietapparatidse toner bottle 1 is retracted with
the state, the #ﬁper bottle 1 is 10 retracted together with the sealing
nmenber 2 since éFu?EHﬁﬁré}RM¥ﬂ?qﬁﬁ§ Beicesas sEmbE ypllase i gL froddriton 20 i S

I nconpl ete. The openirm;#ggt: nnot. he unsealed or opened. 15 In order to
avoid this, the nunber of - engagimg Plofédti BRsmade sas atqethe han t hat of

the engagi ng rdtis:cdQf- | 0 by which not all of the engaging
rib (s) and engagi ng pf%%g?%Fg%%?éf gg& néF?ﬁﬁéH? th rhse Ald anmepR) of

Fi gure 18, Sone wai j [ Oj: ecl.i A interferes with the
engagi e ed the AQrRII3HtA9 P 0k ECHEQNSHAA A L1 engagement

with the main assembly driving portion 20.

In a conventional drive transmitting means
using a combination of Projection and recesses type
coupling drive, it is necessary to engage a 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 isg
inserted into the driving portion 20. The eﬁgaging
rib 20a is provided at one rosition, and the engaging
projection 3 is provided at two positioﬁs (3A, 3B).

Assuming that engaging rib 20a and the

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

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

However, depending on the position in the




rib 20a, and therefore, is not |locked with the main assenbly driving
portion 20. However, the other one of the engagi ng projections 3B does not
interfere with the engaging rib 20a, and therefore, it is correctly 25

| ocked with the driving portion 20. Thus, even if one of the engaging
projections 3A is not |ocked correctly, the other engaging projection 3B
Is -42 correctly | ocked, and therefore, t$e toner bottle 1 is separated
away fromthe sealing nenber 2 w thout 'b]dblen1 so that opening la is
unseal ed- After the opening la is unsealed, the inconpletely engaged 5
engaging rib 20a is brought out of the interference sooner or later by the

rotation of theotBtBoassedblicr il UNGROAN %Bg%@;hgeggh{aﬁgﬁégﬂgagi g

i ndicated by an arrow ¢, and therefore, correct

proj ection 3A ifis@bt26hi 6h6ehe WddkF Wdialke 1QHLO0LRLLIN, 28 Shown. in (C) of
Figure 18, the engaging rib 20a is enéggéﬁ ﬁffhgﬁhéggﬁﬂaﬁfﬂﬁf%g%ﬁ%ction
3B, so that roBatisnalsghe@nsith tiah tadRiiale ikeobhgn hea By
provi di ng the nunber of engaging 15 pré%E%inﬁé 3 mﬁigﬁ $§Bg% }%ast one

| arger than théaA)}nofibeigufe eXgaging tHiks cd@e, abehe@s! tRBer&ied e engagi ng
projections is engaged with the locking hole wthout an interference with
t he engagihg rPettlerkspecinsertdd titopasiet peadetethent@ngsspeidde 1 in 20
the rotational direction. In this manner, the toner bottle 1 can be
assuredly set ?ﬁl\etwma}mection 3A interfere with the engaging

Tib 20a so that it is not released ocutwardly. Then,
the locking ié incomplete. 1If the toner bottle 1 isg
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 20a by at least one, by which not atl 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 angaqging
rib 20a, and therefore, is not locked with the main
assembly driving portion 20. However, the other one
of the engaging projections 3B does not interfere with
the engaging rib 20a, and therefore, it is correctly
25 locked with the driving portion 20. Thus, even if one
of the engaging projections 3A is not locked

correctly, the other engaging projection 3B is




The nunber of the engaging projections 3 may be four rather than two as in
this enbodinent. In that case, the nunber of the engaging ribs is not nore
25 than three. In this case, even if the nunber of the engaging ribs and

t he nunber of the engaging -43 projections are the sane, the distance
(phase) between the engaging rib may be made different fromthe distance
(phase) between the engagi ng projections, by which at | east one engagi ng
projections is not the 5 line with the eagaging rib upon the insertion of
the bottle, so that correct |ooking can be acconplished there. Wen a
plurality of engaging ribs are provided at different circunferential
position, it is 10 preferable that engaging ribs are disposed at regul ar
intervals in cBGASFAEFAY| bpcked ndiriharetfioaresnitbsi baneprivperly .1 Figure 20
shows anot her exanple which also elimnates the necessity for the phase
alignnment. |n TSPRAPECHADRY chrem dlist sead isgampaher o2 kvihaptoove 20e is
extended in the eg%ire Lnn circunference of the engaging portion 20d of

the main asse_r’rBIr? Frui 79 1.__r Ft‘?‘iﬁ?l’é’(ﬁ lé‘nasaﬁnéﬁééaiin_g ber 20w f or
9o Yy hehlfe SOt \ALBIEL R Yyl Sul RTELL Sl 06N 00
wth the eﬁgagéﬁﬂagfﬁﬁjf¥ﬂifﬁh:%sI%Pbdd%tsgu%hgklgﬁéafnéé%f§¥énée hal f
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 projections is engaged with the locking hole
without an interference with the engaging rib
irrespective of the position of the toner bottle 1 in
20 the rotational direction. 1In this manner, the toner
bottle 1 can be assuredly set in the apparatus.
The number of the engaging projections 3 may
be four rather than two as in this embodiment. In
that case, the number of the engaging ribs is not more

25 than three.

In this case, even if the number of the

engaging ribs and the number of the engaging




engagenent to permt automatic unsealing action. Referring to Figure 21,
the operation upon 25 the engagenent in this nodified exanple will be
described. In Figure 21, (A) shows a state in which the -44 toner bottle 1
has not yet been inserted into the main assenbly driving portion 20, and

t he engaging hole 20d of the main assenbly driving portion 20 and the
engagi ng projection 3 sealing nenber 2 are not aligned 5 in the positions
j" *1, n 10 e rotational direction, as-4hdicated 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 half-engaged with the
| ocki ng groove %gi ¥!o state, when the toner bottle |I is retracted,
only the tonef Boff Eslgr?eFP%c?%EF1rFQQNQRﬁWQEﬂﬁ éRbrEE) chetdedy t he
arrow b since {jg ocked wth the | ocking groove 20e,

so that sealing rre%%gég?ggaﬁ$trﬁ%yt%‘%é':‘aqﬁ)tqquefe&ftef§8&c§¥!"—'apart Wi th
or 1 on 20 ot ot eeuree [P e NS ar oS pe R B pat s e engagi ng
P gur 203f”daﬁﬁﬁ%ﬁﬂg%ﬁ'giéﬁ?%ﬁr%%%ﬂcff‘bol%@%%ﬁg%?%%ﬁéisfﬂ%”g?”‘%e”eﬁgcégié i th
the engaging hoige 20tk otR@rdhdaging rib upon the insertion of the
bottle., so that correct looking can be accomplished
there. |
When a plurality of engaging ribs are
provided at different circumferential position, it is
10 preferable that engaging ribs are disposed at regular
intervals in consideration of the drive transmission
property.
Figure 20 shows another example which also
eliminates the necessity for the phase alignment. 1In
15 this modified example, a shallow locking groove 20e is
extended in the entire inner circumference of the
engaging portion 204 of the main assembly driving
portion 20, and an engaging hole 204 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
pProjection 3, but is so shallow as to permit half
engagement to permit automatic unsealing action.
Referring to Figure 21, the operation upon
25 the engagement in this modified example will be

described.

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




transm ssion of the rotational driving force. In this manner, according to
this enbodinent, the toner bottle 1 can be properly set in the main
assenbly 100 of the apparatus sinply by inserting the 25 toner bottle 1
into the main assenbly 100, without the necessity of adjusting the
position of the bottle 1 in the rotational direction. Therefore, the
exchange -45 operation is sinple and easy. Additionally, since the opening
and closing operation for the opening ofi4-he toner supply container is
automatically executed in the main 5 assenbly of an inage formng
apparatus, and therefore, the user is not required to open or close the
opening. This L.oa the possibility of contamnating the hands of
the user. (Rel gg’l&b%‘gﬂﬁéﬁgd? BeS BT er¥sh Py EngereedointReteseaint i on

mei 1 assenbly AFFoiRgTp3PFY LR 60 T HPoneroe apRRgL TS Eolpi 2d,  and
emoved: and a ton Toneriparerary 4l wBRk bR AR SR He nocessary to
i gure 22, the | ey e of the b’ Samdirld) WARRES ghe Ser e S "
particularby, thetB8 positdeond imerxl ingtidiRARYi 89rdltisnprovided with a
pushi ng nmenber 21. The pushi ng nenber 21 is novable
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, so 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 é, 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 20d to permit
transmission of the rotational driving force.
In this manner, according to this embodiment,
the toner bottle 1 can be properly set in the main
assembly 100 of the apparatus simply by inserting the

25 toner bottle 1 into the main assembly 100, without the

necegsity of adjusting the position of the bottle 1 in

the rotational direction. Therefore, the exchangé'




in the sane direction as the direction of the axis of the driving shaft |Ib
of the toner bottle 1_In Figure 22, (A shows a state in which the 25
toner supply is conpleted, and the opening |la of the toner bottle 1 is in
an open state. When the | ocking between the driving portion -46 20 and the
sealing nenber 2 is released, the pushing nenber 21 is announced in a
direction indicated by an arrow a to the releasing portion 4 at the free
end of the sealing nmenber 2, by which tRhé5¢rel easing portion 4 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 _en aging projection 3 is disengaged from the
mai n assenbly FRNViAG Forti §impae” endTRESPushi ng member 21 further advances
in the direction of arrqw.a, by_which the sealing nmenber 2 is

press-fitted into the oﬁgﬁ%%é°Pé}l¥hu§l?%%e%#¢rﬁp%ﬂﬂag @v@hicagsliagof the
toner bottle 1 hi nber 1 is_even further advanced in the

di rection of aFF%%%fggg,fgg &Eﬁcﬂpﬁﬂ NG REr B YL S¥PPl¥e is retracted to

slide the tone 1.t0 Ltion. to facilifate the user who is going
to remove it. Egh %?hgﬁel rFgFﬁgggf?ﬁg%ﬁr%f??ﬁtﬁ4u%ﬁmiﬁﬁ R§ifnenber 21, it

Cover 15 of the marn S Sinity TA0°ofohte SRt RRE TheRetReerront
cover 15 is openeduskbeiBUsBtNBegBIPES éQ—éB&ﬁ*bé L1bhe the opening.
This eliminates the possibilitly of contaminating the
hands of the user.
(Releasing method)
i0 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 driving portion 20 is provided with a
pushing member 21. The pushing member 21 is movable
in the same direction as the direction of the axis of
the driving shaft 1b of the toner bottle 1.
In Figure 22, (A) shows a state in which the
25 toner supply is completed, and the opening la of the

toner bottle 1 is in an open state.

When the locking between the driving portion




direction of arrow a to effect di sengagenent between the sealing nenber 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 notor or the like is used to -47 5 10 15 20 25
effect the disengagi ng operation independently. In another alternative, it
Is not interrelated wwth the front cover 15 of the main assenbly 100 of

t he apparatus, but a manual |ever is provtded, which is nanipulated by the
user and is interrelated with the pushing nenber. As described in the
foregoi ng, according to the enbodinents, the toner supply container can be
| ocked in the 5%in %?%ﬁnbl ff t he el ectrophot ographic inage formng
appar at us by a“sn&pfi et?%@ TR RRER 2 viist Fedeasafnt Yheypuskinrg i ng t he

toner supply iner. . Wien it is to be taken out, the snap fit type
| ocking is easi &nglggs%ﬁ FPPRH DG Fe IirerEisPngoPtsetedh Py, the

vry sl mpl - onar ol anto b RO RSP RO DB e oS TR o i gh
operativity caBnBesga@yYhgefentd aldigy Qi chhend' S00R0RIE Yo A1 g dri ve
5 is elastically deformed in the same direction, and
correspondingly, the engaging projection 3 integral
with the releasing portion 4 the forms toward ingide.
By this, the engaging projection 3 is disengaged fron
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
elide the toner bottle 1 to a position to facilitate
the user who.is going to remove it.

As for the driving structure for the pushing
member 21, it may be interrelated with the opening and

20 closing operation of the front cover 15 of the main
assembly 100 of apparatus such that when the front
cover 15 is opened, the pushing member 21 moves in the
direction of arrow a to effect disengagement between
the sealing member 2 of the toner bottle 1 and the

25 driving portion 20, and when the front cover 15 is

closed, it is advanced in the direction of arrow b.

Alternatively, a driving motor or the like is used to




transm ssion for the toner supply container is sinultaneously effected,
and al so the opening and closing operation for the opening can be

si mul t aneously effected. These advant ageous effects can be provided by

very sinple action at |ow cost with conmpact structure and reliable drive
transm ssion. In the toner dischargeable state, it is not necessary to
provi de nmeans for rotatably supporting -48 the driving shaft |b at the main
body side of the toner bottle. This sinphyfy the structure and avoids the
probl em of toner |eakage, torque increase, production of coarse particles
and so on. 5 (Enbodiment 2) Referring to Figures 23-25, 32, a second

enbodi nent of the present invention will be described. The sane reference
nuneral s as wi BATERE thesdisentedinenoparet assi gnesbdraiddia el eqgnts havi ng
the 10 corresponding functions, and the detail ed description of the comon
structure is ofPPYBETf 8Ltsraptivet yit Abs shotwiinrefHeated? i thnthhi S

enbodi nent, the_releasing grojection 4 (releasing portion) is provided on
an outer surfat&°R6t SPREFdE >t AE the Apimpseemblodfid mf dbgagenent portion
2c of the sealjng nenber, 2 as in the first enmbodinment. In this

embodi ment, engahiAgCpT o] Beti DnManURY 19%eT di Axavddest WbACh ase provi ded

at each ofy f oUhan¢LLEUPLE" BP{AL! YaS9UL G SN, RS Qns So, as Lo
pushing member.

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

10 image forming apparatus by a snap fit type engagement
with certainty by inserting the toner supply
container. When it is to be taken cut, the snap fit
type locking is easily released by pushing the
releasing portion. Thus, the supplying operation from

15 the torner 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
simultaneocusly 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 supportiné




20 constitute pairs. The structures of the driving portion 20 for | ocking

engagenent with the engaging projection of the sealing nenber is the sane

as with the Enmbodinent 1. Correspondingly, the pushing nmenber 21 is in 25

the formof a cylinder covering the outside periphery of the driving

portion 20 as shown in Figure 24 and is slidable for engagenent with the

rel easing portion 4, -49 rather than a slidable rod as in the first

enbodi nent. The inner surface of the freB-end portion of the pushing

menber 21 (cylindrical nenber) is tapered such that inner dianeter

I ncreases, that is, the thickness 5 of the cylinder reduces, toward the

free end, by which 6 the tapered portion 2la is engaged wth the apex of

the rel easing ﬁbﬁtpShVHnEpﬁhafﬁeﬂ%ﬁﬁad@ﬁemﬁinsbbﬂs gedean® floy med at the

| at eral sides gf thebsgggorting_ portion 2f for the engaging projection 3
B

and the 10 rel é88Fhg fon 1% FiMRYifyathe phandteresand avbdfds mati on of
t he engagi ng ptojegcti 3 apd, the releasin ortion 4 and restoration
According to t%?% g%%gg?ﬁe%f,t?Wﬁg(ﬁﬂﬁﬁ%@e'sgagﬂHﬁ HRAFR?S5®an be integrally
nmol ded, and 15,thanefoss: tian,property of the sealing nenbers
is drasticallypinproved, %ﬁi??%éé%ﬁ#%ﬁ#%?ﬁ%?i%ﬁd %Bs?ntan be reduced. In

Figure 25,5(A) (show8igestatp in which the toner supply is conpleted, and
the opening la of the 20 toner bottle 1 is still open.

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

10 corresponding functions, and the detailed description
of the common structure is omitted for simplicity.

As shown in Figure 23, in this embodiment,
the releasing projection 4 (releasing portion) is
provided on an outer surface not inside the

15 cylindrical coupling engagement portion 2c of the
sealing member 2 as in the first embodiment. In this
embodiment, éngaging projection 3 and the releasing
portion 4 are provided at each of four
circumferentially equidistant positions so as to

20 constitute pairs. The structures of the driving
portion 20 feor 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 Figure 24 and is

slidable for engagement with the releasing portion 4,




When t he engagenent between the main assenbly driving portion 20 and the
sealing nenber 2 are to be released, the pushing nenber 21 is advanced to
the rel easing portion 4, as shown in (B) in Figure 25, so 25 that

rel easing portion 4 is pressed inwardly by the inner surface of the
pushi ng nmenber 21. This displaces the releasing portion 4 inwardly (arrow
d) -50 by the elastic deformati on of the supporting portion 2f, ~and

si mul t aneously, the engagi ng projection 3ays displaced i nwardly together
with the releasing portion 4. By this, the engaging projection 3 is

di sengaged 5 fromthe main assenbly driving portion 20. The releasing
steps are carried out in interrelation wwth the opening operation of the
exchange cover TR eRethgBepasdidzhdecnddens imetipeishimg BRI mdhti. S
advanced 10 ig the direction of arrow a, so that sealing nmenber 2 1is
returned to théP€edPPRY BYSEAFBNOE thaciremesndmadtidiadn ofs téleown in (C) of

Fi gure 25. Subs%gglgntléé theziu?hing menber 21 is further advanced to
slide the tonBF-DorEI BETPREr 2delcYHindpieal iprliar) 1is dapegecheuts user

who is going t Kk ner,botfle 1 out. As described in the foregoing,
according to tﬂ?é%eﬁg%gﬁné%?seﬁ§rt+ﬁFfﬁ?ﬁR%ﬁcﬁp%ﬁ ithe th& &&dickgesportion 4

ffects as withot hac20t i TaeE SEBaG HEn “oltks | 9 Tirq KB oPFofiRhGhcan be
provi ded. ACCOtHé“ﬁaﬁ@réBi§o§€@@§ifTﬁnis‘@Hﬁhéégawith the apex of
the releasing portion 4 upon the engagement. Slits 2Ze
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 toc 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 feduced.
In Figure 25, {A) shows a state in which the
toner supply is completed, and the opening la of the
20 toner bhottle 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 2). This

displaces the releasing portion 4 inwardly (arrow'd)




sealing nenber 2 is produced by injection nolding of a resin material, the
nol d can be easily renpbved, and thus Inproving the production property. 25
A width of the engaging projection is larger than the width of the

rel easing projection, so that when the nmain body of the bottle is
retracted for -51 automatic unsealing of the opening, the engagenent

bet ween the engagi ng projection (locking surface) and the driving portion
20 is muintained. The releasing projecti®dh does not have such a function
and 5 therefore, the width is reduced to minimze the resin material cost
in the manufacturing. It is a possible alternative that thin portion 2y is

provi ded as sh LN Ei 3 0 _make 10 base portions of the
supporti ng por'fﬁiggryh%f el é&gﬁoré#ﬁﬁm?ﬁ’eo%rfbé&%‘?g SYPEPEEL PG nPAREL Athe

rel easi ng projsgction) eform_Wth thi,s structure, the
di sengagenent gg?igﬁﬁi§§%§é§£§ﬁ$%£§%1|EP%nﬁﬁﬁﬁ§1Hﬁn§rale§E}??c?éﬁi rigidity

of the sealinggmphacednshydirdg,t £Haa0i Lection_which receives the
rotational 15 driviﬁg force. . {E od|nen?ﬂgypkgke%%?ﬁas%%sF?%ﬁﬁ%%?26

through 29, a Hhirﬁy-eﬁbediﬁﬁ@teﬁgagiﬁﬁJﬁfggggkibgvgn&gogiggﬂ EEﬁ)e%described-
In the second enbodi ment, as shown 1n Figure 20 24, the en ng
projgction53 afdomheheehedsi ags@mily Ariwiglge @SirReoRr @hectdw) 4 for the
sealing releasing steps are carried out in interreilation with

the opening operation of the exchange cover by the

operator.

Thereafter, the pushing member 21 is advanced

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

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

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

20 first embodiment described in the following can be
provided. According to this embodiment, when the
sealing member 2 is produced by injection molding of a
resin material, the mold can be easily removed, and
thus improving the production property.

25 A width of the engaging projection is larger

than the width of the releasing projection, so that

when the main body of the bottle is retracted for




menber 2 are provided at the outer surface of the engaging portion 2b. In
this enbodi nent, as shown in Figure 26, the engaging projection 3 and the
rel easing 25 .projection 4 are provided at each of four circunferentially
equi di stant positions on an inner surface of the engaging portion 2b. -52
Corresponding to such a structure of the sealing nenber 2, the main
assenbly driving portion 20 has a configuration shown in Figure 27. The
main assenbly driving portion 20 conpris®b-a cylindrical 5 portions
including a free end portion 20b, a small dianeter portion 20c, a |large
di anmeter portion 20d and a rear end 20e which have different outer

di aneters. It rises,a_through-hole 20f through which the pushing
nmenber 21 is p?%é?&&%%%?u?ﬁga%ﬁﬂ%rﬁgi ReteReniyd oftheh @ngagsurgmthol e 20f is

constant. The 5.diLageter.portion 20c has a_m ni num out er di aneter
and is providgg%&%F& gﬂgeﬁgﬁaghggr?fP%ﬁEF%ﬂﬂ(&ﬁ99ﬁ3q31ﬁﬂﬁiacﬁdngpﬂudinaI

direction of tRaedRirYLREqPRESE OO 2 each of the djanetrically opposite
positions. Referring to Eigure g%,Qgﬁ%s e%ﬁ##ﬁﬁﬂe \Jﬁﬁe IGdeRgdBYas t o

engagenent bet peeRetBecdl E¥:H0nHEIELAN .seal ing nenber 2 in this
embodi nent. In Figure 28, (A) shows a §?§$E%p%ﬁ&'%ﬁ%ﬁ’tﬁgg toner bottle 1

is inserted inthedefecé| othé ngidal eds bye RN v RAW1H;i5Qr 13.USEL; L0 install
a new toner bottle 1 into the main assenbly of apparatus, In Wilch the
material cost in the manufacturing.

It is a possible alternative that thin
portion 2y is prq&ided as shown in Figure 32 to make
the base portions of the supporting portion 2F

10 (supporting the engaging projection and the releasing
projection) easy to deform. With this structure, the
disengagement action is made sure while maintaining a
sufficient rigidity of the sealing member including
the engaging prejection which receives the rotational

15 driving force.

{Embodiment 3)

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

In the second Embodiment, a5 shown in Figure

20 24, the engaging projection 3 and the releasing
portion (releasing projection) 4 for the sealing
member 2 are provided at the outer surface of the
engaging portion 2b. In this embodiment, as shown in
Figure 26, the engaging projection 3 and the releasing

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

surface of the engaging portion 2b.




toner bottle 1 is not yet been |locked with the driving portion 20 provided
in the main assenbly 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 nmenber 2 is brought into contact with the main assenbly
driving portion 20 and -53 is guided by the tapered surface 3c formed at
the free end portion of the engaging projection 3, and is gradually and
el astically deformed. Wth further inserti2en, the engaging 5 projection 3
havi ng 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, d the engaging projection 3 is firmy locked with
the main assenbly 10 d ?VVF?@P Wbt oFuchs apgtzgcture nef st e shown in
(G of Figure g% ? %g.@{OJectlon 3is firmMy engaged with the
main assenbly r|V| ofr 2 ‘%ﬂEHntﬁéFeBB%Vtﬁﬁhvhﬂgtﬂﬂitkﬂaaﬁﬁng menber

2 in the thrus I e rectlon .S f| ative to mai n body
hafif E%**f’f ﬁ#f&n"é E1bBrey Fhor 110 Pa

of the toner bottle ore retracted
t hereafter, thgsgga$ d%pbo n% %o ef_wth the toner
bottle 1 but is f|r flxe to t e msuncgéﬂéilE ?g ré%i#ﬁﬁﬁﬁﬁQ}lon

) portions 1nc1udlng a free end portion 20b, a small

diameter portion 20c, a large diameter portion 204 and
a rear end 20e which have different cuter diameters.
It also comprises a through-hole 20f through which the
pushing member 21 is penetrated. The inner diameter
10 of the through-hole 20f is constant. The small
diameter portion 20c bas a minimum outer diameter and
is provided with an engaging rib 20a extending in the
longitudinal direction of the driving portion 20 at
each of the diametrically opposite positions.
15 Referring to Figure 28, the description will
be made as to engagement between the driving portion
20 and the séaling member 2 in this embodiment.
In Figure 28, (A) shows a state. in which the
toner bottle 1 is inserted iq a direction indicated by
20 an arrow b for a user to install a new toner bottle 1
into the main assembly of apparatus, in which the
toner bottle 1 is not yet been locked with the driving
portion 20 provided in the main assembly of apparatus.
As shown in (B) of Figure 28, when the toner
25 bottle 1 is further inserted, the engaging projection

3 provided in the sealing member 2 is brought into

contact with the main assembly driving portion 20 énd




20. On the other hand, only the toner bottle 1 is destructive, the sealing
menber 2 becones 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 the opening and cl osing
operation of the front cover 15 (Figure 2). Referring to Figure 29, the
rel easi ng or -54 disengaging action in this enbodinent will be described
When the sealing nenber 2 is to be disermgaged fromthe nain assenbly
driving portion 20, the pushing 5 menber 21 disposed at the central
portion of the main assenbly driving portion 20 is slid in the direction

of arrow a, ang.opl) i 1f_1s. disen ed_from the main assenbly
driving porti0%523¥y%§aa%€aﬁg?réféékf%nﬁﬁﬁ%%%ehgﬁbgPrffdiﬁttﬁEelérﬁﬁrection
of arrow a rel ghiV : S| rtiQn. 4 provided in the inside of
the sealing rrenberﬁ%%‘p%%lgeof)g#]?és%%%ao#%gnfrtoﬂgc?:é%‘a rng*Potfi on 21, as

shown in (B) gfta&hui$ 2% é&%ég{g&fﬁ?\@g;ﬁf&ego that releasing portion
the 1 ji

di spl aces outwardly, and therefore, engagi ng projection 3 displaces
outwardly. By this, theienoRgHMEPHREHIOR, 3the ghgggggged fromthe main
men

assenbly driving portion 20. Wth further advance he pushi ng nenber
21 in the Wireptedection 2D wentey phdsedbesthbi ktedigAtOportion
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 tomner bottle 1 is
retracted théreafter, the sealing member 2 is not
retracted together with the toner bottle 1 but is
firmly fixed to the main assembly driving portion

20 20.0n the other hand, only the toner bottle 1 is
destructive,_the sealing member 2 becomes away from
the toner bottle 1 the unseal or open the cpening 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




in (C of Figure 29. In this nenber 2 unnseals the opening 1. By further
advancenent of the direction of arrow a, the arrow a, the sealing the
opening la as shown position, the sealing |a of the toner bottle the
pushi ng nmenber 21 in toner bottle | per se is 25 slid backward to a
position where the user can easily take the toner bottle 1 out. As for the
driving structure for the pushing -55 nenber 21, it may be interrel ated
with the opening and closing operation ©of4the front cover 15 of the main
assenbly 100 of apparatus such that when the front cover 15 is opened, the
pushi ng nmenber 21 noves in the 5 direction of arrow a to effect

di sengagenent %ﬁ%w%en .t he sgaling menber 2 of the toner bottle 1 and the
driving portion-20 980" dnafittAR FPoFiTrodisngny willdsbe, it is advanced
in the directigp 8E.BEFOMIb. Alternatively, a driving notor or the like is
used to 10 effect Lhe 8Fsengaging operation independently. In another

alternative, it is not | r a with the fragnt cover 15 of the nmain
assenbly 100 of the apggégtﬁgé %ﬁ e ef Qv éF 9 BPodiaemgagsd ch i s

mani pul at ed byfiba vser mapg aéséﬁﬁfyf&¥fufﬁ£‘M&%%i%gezo?5t8838£2 ig;nber.

5 member 21 disposed at the central rortion of the main
assembly driving portion 20 is slid in the direction
of arrow a, and only by which it is disengaged from
the main assembly driving portion 20.

By advancing the pushing member 21 in the

10 direction of arrow a relative to the 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 driQing 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. 1In this position, the sealing
member 2 unnseals the opening la of the toner hottle
1. By further advancement of the pushing member 21 in
the direction of arrow a, the toner bottle l per se is

25 slid backward to a position where the user can easily

take the toner bottle 1 out.

As for the driving structure for the pusﬁing




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 rel easing portion is not damaged, and therefore, 20 the shock
resistant property is high during the transportation In addition, by a very
sinmple sliding of the --;pushing nenber in the forward and backward
directions, the drive transm ssion of the toner bottle can be 25 easily

di sengaged, and sinul taneously, the operis®g and closing of the opening of
the toner bottle can be acconplished. -56 These advant ageous effects can
be provided by very sinple action at |ow cost with conpact structure and
reliable drive transm ssion. (Enbodinent 4) 5 Referring to Figure 30, a
fourth enbodi nBRfPeHf 2t helhriawhe iintenriedated Wibb Hbecopberilngiand hi s
enbodi nent, as shown in Figure 30, a sealing nenber 2, an engagi ng

proj ection 3 ant°H Y PREUAHP st ithe £repitinceserolfhef opkaimagina of the 10

toner bottle |I_are n tured separately with respective to each other,
and then they %?%F%ﬁ@%ﬁﬂﬁ@d?f @%?%#%5&? SHCPhithaki yhes theofrevhbl e arns 3e

> such that 12y 5 o Dot eBe’ TP, BhBing, MeBlER of PRESHOVAGA arm 3o
s providel ata; tdér{dLOLULRAN W XY Weld ANa209AgL %R Q) gELi o, 3 for
the sealing member 2 of the toner bottle 1 and the
driving portion 20, and when the front cover 15 is
closed, it is advanced in the direction of arrow b.
Alternatively, a driving motor or the like is used to
10 effect the disengaging operation independently. In
another alternative, it is not interrelated with the
front cover 15 of the main assembly 100 of the
apparatus, but a manval lever is provided, which is
manipulated by the user and is interrelated with the
15 pushing member.

In this embodiment, not releasing portion is
not exposed fo ocutside, and therefore, in case that
toner supply container is unintentionally let fall,
the releasing portion is not damaged, and therefore,

20 the shock resistant property is high during the
transportation.

) ';n addition, by a very simple sliding of the
:QQFbing nember in the forward and backward directions,
the drive transmission of the toner bottle can be

25 fgééily disengaged, and simultaneously, the opening and

glosing of the opening of the toner bottle can be

accomplished.




effect wwth the engagenent which is simlar to that in the first

enbodi nent. The engagi ng projections 3 are connected with 20 each other by
a link 3g through hinge portions 31. The link 3g includes two nenbers
connected by a hinge which function as a releasing portion 4. From an

i nside of the novable arm 3e fixed projections 3f are projected opposed to
each other at 25 a central portion. A spring 3] conpressed between the
fixed projections 3f. By the urging forcaggprovided by the spring 3j, the
novabl e arm 3e urged outwardly, so -57 that engaging projection 3 is
engageable with the main assenbly driving portion 20 as shown in (A) of
Figure 30. The main assenbly driving portion 20 suitable in this

embodi ment is for exanplkes$adwnhaveousFeddeets ¢dn M tiwowicted b3t ruct ure,
when the toner bottle | is to be engaged with the main assenbly driving
portion 20 by YHEY P RAhAHH e @Y dewacost Wétbnoompact ostimedniret he toner

bottle 1 into th; nq#g ssenbky of 10 apparatus, simlarly to Enbodi nent 1-
More particul 3rTys® § A h T BSTEEEIP™s i nserted, the engaging

proj ections 3 P%ﬁh%ﬁ#%%é? %gto contact with the main assenbly driving

portion 20, by vable arns 3e are tilted i nwardly agai nst the
spring 15 {force of the é§¥é£¥l%§ t&pgqhngglgbthatpgug Eﬁ%ﬁ;ﬁiﬂ%ﬁﬁ ections 3.
Wth further insertion, the engaging “projection are enga th the
mai n assenbly of the present invention will be described.
In this embodiment, as shown in Figure 30, a
sealing member 2, an engaging projection 3 and a
releasing portion 4 mounted to the opening la of the
10 toner bottle 1 are manufactured separately with
respective to each other, and then they are assembled.
As shown in this Figure, two movable arms 3e
are mounted by hinge portions 3h on the end surface of
the sealing member 2 such that they are opposed to
15 each other. Each of the movable arm 3e is rrovided at
its free end portion with an engaging projection 3 for
effect with the engagement which is similar to that in
the first embodiment.
The engaging projections 3 are connected with
20 each other by a link 3g through hinge portions 31.
The link 3g includes two members connected by a hinge
which function as a releasing portion 4.
From an inside of the movable arm 3e fixed
projections 3f are projected opposed to each other at
25 @ central portion. A spring 3j compressed between the

fized projections 3f. By the urging force provided by

the spring 3j, the movable arm 3e urged outwardly,”so




driving portion .20 at a predeterm ned position by the spring force of the
spring 3j, and sinultaneously, the 20 novable arns 3e restore the original
position shown in (A) of Figure 30. On the other hand, when they are to be
di sengaged from each other, as shown in (8) of Figure 30, the pushing
menber 21 is pushed against the 25 releasing portion 4 in a direction

I ndi cated by an arrow a, the engaging projections 3 are easily tilted, so
that they are disengaged. -58 5 la 15 20535 Simlarly to the foll ow ng
enbodi ments, the structure of this enbodi ment al so provi des the sane
advant ageous effects In this enbodi nent, the elastic deformation is not
use, the engaging projection 3 may be made of any material not exhibiting
el asti c def or nbrdoreqpprginge panedtiencfioie, ehhegelipicewpDthtfige mmiarial is
very big. For exanple, various materials such as alum num a steel or
magnesi um or RN HArdcirdEgian peattéonaklors shewhi ke (&) ustilEsvgurk hi gher
engagenent strength can be maintained, and the durability is inproved. The
parts are conneet ed R t4i0 AESEPDLlye ERANLEE) PAATEON P2 @védesal e gar  novabl e

range than . .
this embodiment is for example that shown in Figure

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 projectidns 3 are brought into contact with
the main assembly driving portion 20, by which the
movable arms 3e are tilted inwardly against the spring

i5 force of the spring 3j togefher 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 3e restore the criginal position shown in
(A) of Figure 30.

On the other hand, when they are to be

disengaged from each other, as shoﬁn in {B) of Figure
30, the pushing member 21 is pushed against the

25 releasing portion 4 in a direction indicated by an

arrow &, the engaging projections 3 are easily tilted,

s0 that they are disengaged.




the elastic deformation, and therefore, a larger engagenent area is
usabl e. Therefore, the engagenent is very firmwth high reliability. In
this enbodiment, the elastic deformation of the sealing nenber is not
utilize unlike Enbodinments 1-3, but a link type is enployed. Therefore,
the durability is better, but the structure 1is rather conplicated with the
possi bl e result of cost increase. (Enbodinent 5) The present invention is
not limted to the foregoing Enbodi nent<284 n Enbodi ment 5, the structures
are the sane as that of said enbodi ment (Figure 20) except for the
portions which wll be -59 5 10 15 20 25 descri bed. For exanple, as shown

in Figure 31, the openig lg o{ the toner hottle 1 may be provided in the
cylindrical surface Id g?é BhtY tHe Thdfitideviae ephadinertge.ther such a

case, ‘'the couplj g . _portion 2¢c i s not provided in the sealing
menber 2 and %gggggggguﬁfgﬁﬁ}%t%ﬁ%ﬂéﬁ?qéi QﬁsgnBrQHFﬁﬁﬁetEﬁ $3%e nain  body
1A of the toneggbohthfechd LPES-£ase., the opening la is unseal ably seal ed
by a shutter nmenber S i

In this embodiment, the elastic deformation
5 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 vary
big. For example, various materials such as aluminum,
' a steel or magnesium, or wood, hard resin material or
10 the Tike is usable. A higher engagement strength can
be maintained, and the durability is improved.

The parts are connected with linking
mechanism, which provides larger movable range than
the elastic deformation, and therefore, a larger

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

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

20 Therefore, the durability is better, but the structure

is rather complicated with the possible result of cost

increase.
(Embodiment 5)
The present invention is not limited to the
25 foregoing Embodiments. 1In Embodiment 5, the

structures are the same as that of saigd embodiment

(Figure 20) except for the portions which will be-”




The coupling engagenent portion 2c as a function of |ocking the main body
1A of the toner bottle with the nain assenbly (driving portion 20 shown
in Figure 20) of the image form ng apparatus by a | ocking portion (locking
surface of the engaging projection 3), a function of receiving a
rotational driving force fromthe main assenbly side of the image form ng
apparatus by a driving force receiving portion (a drive receiving surface
of the engaging projection 3), a functio¥P-of disengaging the main body 1A
of the toner bottle fromthe main assenbly (driving portion 20) of the

| mage form ng apparatus by a releasing portion 4, and a function of
transmtting t e | force received by the driving force receiving
portion to th 6%?%9 engagenent portion 2c and the toner feeding
menber fixed in the ton bottle, Wth this structure, a force of

separating the toner bo??Fe SEREREe ¢ 1ES RN T EYSR 38 ofPehe nai n
assembl y of -6gﬁﬁgﬁﬁgaﬁgs Eoihéo B.LE so ‘%éfﬁ%ﬁﬁgﬁeyﬁgkégﬁérﬁpafﬁégt'On

is received fro mal n assenb 0

engaged i th canl c94kRhrs D g@ff [sLer & aée,raqge S fdodohlak b a0 osi on 5

of the rotational diiving orce e ton

di sengageds (EehadsiRihcE) R@ﬁeéﬁeﬁlgat g nt  will
be described. 10 In thecforegm ng enbo%érjéenttrh%t %gupgégﬁéﬁgsggag},{m

portion 2c is not provided in the sealing member 2 and
may be mounted rotatably in an end surface of the main
body 1A of the toner bottle. 1In this case, the
opening la is unsealably sealed by a shutter member §.
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 1A of the
20 toner bottle from the main assembly (driving portion
20) of the image forming apparatus by a releasing
portion 4, and a function of transmitting the driving
force received by the driving force receiving portion
to the coupling engagement portion 2c and the toner
25 feeding member fixed in the toner bottle. With this
structure, a force of separating the toner bottle from

the driving portion 20 of the main assembly of




mechani sm the rel easi ng mechani smand the drive transm ssion nmechani sm
are used between an image formng .apparatus and a toner supply contai ner
(sealing nenber). In this enbodinent, the use is nmade 15 between an i nmage
form ng apparatus and an 20 25 el ectrophot ographi c phot osensitive nenber
detachably nountable relative to the main assenbly of the inmage formng
apparatus, in which the photosensitive drumis exchanged with a new one
after the service life. In the other aspdtts, the structures are the sane
as with Enmbodinment 1. In Figure 33, the coupling engaging portion 2c
provi ded at an end of a photosensitive drum 104 is engaged with a driving

portion 20 of Ln.a of the image form ng apparatus simlarly
t o Embodi ment E??aggkpﬁa?ggg?é¥?oﬂ%ﬁs%ﬁiQﬁré}qﬁﬂgfe Fglﬂ?aﬁgﬁitted fromthe
driving portiop,2Qtk8ntk sitive .-61 menber. The structures for the
di sengagenent Phare gtggegggéggéék éﬁmiip%Iﬂﬁ}noPsEﬁBBEYn%Ft 1. As will be
under st ood, thgpghir¥eukl apsLEL, SS Rehan f this.ipvention is not
limted to the ggtone? supp?% %%%pgrher g?kf%@%ﬁﬁ&gew%%gn$ﬂﬁhapparatus,
but is applicabtBetp an&ttm&tafdrd Or;+ ri@sépotitd'eﬂgthﬁgtﬂ"ér?%ﬂssfgm ng or

I'ng oﬁératlon

reversing notion about a rotation axis. The automatic sea

for the 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
2¢ 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 i




10 opening may be acconmplished in the followng manner. In interrelation
wi th and openi ng operation of the exchange cover by the operator, the main
body of the toner bottle is advanced toward the sealing nenber with the
engagenent between the sealing nmenber 15 and the driving portion 20

mai nt ai ned, by which the sealing nenber is press-fitted into the opening,
thus acconplishing automatic sealing. Thereafter, the pushing nenber 21
slides to be contacted into the rel easi4gg—portion, and the 20 engagi ng
projection is disengaged fromthe driving portion 20. Furthernore, the
pushi ng nmenber 21 pushes the nmain body of the toner bottle together with
the sealing nenber toward the change cover to a position where the
operator can e%EFP§Tt akBhe hetrugiairdfotide t26 dasengagenest manner, the
sliding novenent éretracti_on, advancenent) of the main body of the -62
bottl e used foflGheREFYPRP the Hhwidiary teathiss ofeBubodimemsehl i ng the open
with a sinple structure, In aﬁgition, the slide novenent distance of the
pushing nenber can be Mad& Shdi daTstoos + kBer 6Féyei PERBSmismidiment s,

and therefore, conpljgcati of the pargtus at the main body side can be
avoi ded- The sl{"%uct uir%ﬁlf%fr%%es et ﬁ’tgﬁnﬁ"gi SERYERR nERt thRRt ween t he

i e Y PR
but is applicable to a structure for transmitting
rotational, swing or reversing motion about a rotation
axis.

The automatic sealing operation for the
10 opening may be accomplished in the following manner.
In interrelation with and opening operation
of the exchange cover by the operator, the main body
of the toner bottle is advanced toward the sealing
member with the engagement between the sealing member
15 and the driving portion 20 maintained, by which the
sealing membgr is press-fitted into the opeging, 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 toc a position
where the operator can easily take the toner bottle

25 out.

In this manner, the sliding movement

(retraction, advancement) of the main body of the'




and 4. In Enbodinents 1-6, only by the novenent of the rel easing
projection of the main assenbly of apparatus in a direction (axial
direction, for 15 exanple) of relative notion of the sealing nemnber
relative to the main 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 sengagenent is sinple. Even whdit-a plurality of engagi ng
projections are provided, all the engaging projections are brought into
di sengaging positions by a force applied substantially at one position,
and therefore,btg% struc ure for the 25 disengagenent is sinple. In
Enbodi ments 1, PATTESHR89610F HENSRR LY s SREE1ngc6A0i hg peed| f9r of t he

seal i ng nenber _j | sposed substantially at the free -63 end portion of the
seal i ng rrenber,ré%%ggg? ? RN ot e TBIE FAYCEBERF onlRan be engaged

with the main y tivel ar].y ,stage after the start of

i nsertion of tﬁgat%ﬁ@rl' bgi{‘??séi.ﬁ#% r}éor'?{e)[:"o“}/|nmar‘ij{lﬁsétJ"?.'pE,% Pﬁetg?i DYSRABSHr ti on 20
provi ded in thfedBbR E$S I | or,m aratus is provided
with a | ocking hole and gﬁp’%ﬁ%ﬁg&%&*&ﬁggﬁﬁ%d19%§g%e25?%§°h%%ber 2 s
provi ded vt hedBo&Ngagi oy M@ Qed b MROT opip13 caR9ageaR! gpi th 10 the

| ocki ng hole and the engaging rib of the driving portion 20, but the
proj ecti on andapeaestus chfattlenstbiih 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 rhotosensitive member may be used in Embodiments 2, 3
angd 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 substantially at the free




may be reverse. In other words, the driving portion 20 of the main
assenbly of the apparatus is provided with the engagi ng projection and the
rel easing portion 15 (releasing projection), and the sealing nmenber 2 is
provided with the | ocking hole and the engaging rib. Wth such a
structure, the sane advantageous effects are provided. As described in the
foregoing, according to 20 these enbodi nents, the toner accommodati ng
container and the main assenbly of the Té&ge form ng apparatus are | ocked
in a snap fit type engagenent, and the sealing nenber can be automatically
engaged into or disengaged fromthe opening of the toner accommodati ng 25

cont ai ner, whergj .l ocki_.ng, enga nt can be released wth a sinple
structure mﬁthgﬁfpf%gglgﬁ Pﬁegﬁgeg?gfgggTTﬁﬁ¥ﬂ¥we§°tQhﬁtt@ﬁéeasmpgly
operation can k arL he user wth nmuch | ess | oad. Such a
seal i ng nenber,%gc%o%%FEgggg%ngéﬁi%%ﬁ CHO % RIS WaTh Fhgemedr i ng
appar atus can besamBhgvizged %Elé@%&%%%ea}é@ lcFetgcﬁ%gsai \éﬁgﬁtb?ﬂsggf-t?gen

described with reference to the str ur 'S not

confined to thefdehaeksisat of OLhd Bhth+ HSr@Rp! i cation is intended to cover
such nodi fications or 10 changes as may cone within the purpose of the

i mprovemen?s or the scops embbﬂfméﬁ&é(mﬂ4¥3ﬂﬂéﬂdFiviﬁé portion 20
provided in the main assembly of the image forming
apparatus is provided with a locking hole and an
engaging rib, and the sealing member 2 is provided
with an engaging pProjection 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 porticn

15 (releasing projection), and the sealing member Z is
provided with the locking hole and the engaging rib.
With such a structure, the same advantageous effects
are provided,

As described in the foregoing, according to

20 these embodiments, the toner accommodating container
and the main assembly of the image forming apparatus
are locked in a snap fit type engagement, and the
sealing member can be automatically 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.




20 25 -65 WHAT IS CLAIMED IS : 1. A toner accommodati ng cont ai ner
detachably nountable to an inage form ng apparatus, said toner
accommodat i ng contai ner conprising: a nmain body for acconmobdating toner, *

| ocki ng portion for being |ocked with a portion to be | ocked provided in
said imge formng apparatus, said | ocking portion being adapted to

di splace with a relative closing novenent relative to said portion to be

| ocked; and a releasing force receiving $¥6¢tion for receiving fromsaid

i mage form ng apparatus a releasing force for rel easi ng engagenent between
said |ocking portion and said portion to be |ocked by displacing said

| ocking portion. 2. A cp tai ner according to Claim2, further conprising a
| ocki ng force receiving ﬁ%??f%ﬁefdﬁher?ﬂﬂﬁRﬂﬁﬂyﬂlﬁommgahdibnaganfbéning
apparatus a | ogkij for for. locking said | ocking portion with said
portion to be ﬁgkggﬁdb?uﬁﬁgﬁl T et Mo @Hshy 1es6r tped; wher ei n when sai d
| ocking force is releas§gchs§jgeépckin ortion restores to its original

position -66 3. A contai ner accordvﬁb i A FONeEr PREPMIEBHPIASI ng a
cylindrical pOééﬁEE&ﬁ@W'iEHEhﬂ(¥ﬁﬂdEJforming apparatus can be
5 prgvided at low cost.

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

1D changes as may come ‘within the purpose of the

improvements or the scope of the following claims,




projection provided with said |ocking portion and said |ocking force
recei ving portion and a rel easing projection provided with said rel easing
force receiving portion. 4. A container according to Caim3, wherein a
region of said cylindrical portion in which said |ocking projection and
said releasing projection are provided is elastically defornmable by said
| ocking force and said rel easing ford ™ 5. A container according to Cl aim
4, wherein said cylindrical portion has a slit at each of sides of said
region with respect to a circunferential direction of said cylindrical
portion, sai WHHNT tIsbeiLAGMER -Itended to a free end of said cylindrical
portion. 6. A container according to Claimb5, wherein said | ocking
projection is disposed closer to a free end of said cylindrical portion
than said releasing projection. -67 7. A container according to Claimb5,
wher ei n when sai dir el gastianepragjeaticgz tdogs cootaipeei vetsardbtel easi ng
force, said releasing projection is nore outward than said | ocking

proj ection. 8SnovptdRtaitteraracamati fpnrang aPpe7atuher egpdatopgdt h of said
| ocki ng projection neasured in a circunstantial direction of said
cylindrical pBfEPBFPIFENHIGATIIRET £WPARRL86°sai d rel easi ng projection
nmeasured in the circunferential_ direction. 9. A container according to

Claim8, wherein a main body for accommodating toner;

a8 locking portion for being locked with a
portion to be locked provided in said image forming
apparatus, said locking portion being adapted to
displace with & relative closing movement relative to
said portion to be locked; and

5 releasing force receiving poxtion for
receiving from said image forming apparatus a
releasing force for releasing engacement between said
locking portion and said portion to be locked by

displacing sa2id locking portion.

2. A conteainer according to Claim 2, further
comprising & locking force receiving porticn for
receiving from szid image forming appsrstus & locking
iorce for locking szid locking portion with said
pertion to be locked by displacing said locking

portion, wherein when said locking force is released,

said locking portion restores to its criginal

position.




said | ocking projection and said releasing projection are provided at an
outer surface of said cylindrical portion. 10. A container according to
Claim9, wherein said |ocking projection and said rel easi ng projection
are tapered at its outer surface 11. A container according to Claim1l1 or 9,
further conprising a sealing nenber, Provided 'with said |ocking portion
and said releasing force receiving pogd+on, for sealing a toner discharge
opening for permtting discharge of the toner in said nmain body. -68 12. A
contai ner according to Claim1l, wherein said toner discharge opening is
brought into an open state froma closed state by relative novenent of
said sealing nenber relative to said main body with said |ocking portion
bei ng in engagenent w hh-said; ertLeRsrémberd qoked, 13. Argertai ner
according to Claim12, further conprising a portion to be engaged
engageabl e W EBmaRisengadi pg1pAktE 81 of oS8l &h sealidly Serkefingwherein said
engagi ng portion of said sealing nenber is slidable relative to said

portion to bepeagagedonf psal-dataneithacsodmmsiaiimy ontaimenavaitie
mai nt ai ni ng engagenent wth said portion to be engaged between an openi ng
posi ti on wher 2osatdgt onecedrachargegopent hgn i sndpenrelaukiagc| 0Si Nng position
where said toner discharge opening is closed.

projection provided with cald releasing force

Teceiving portion.

4. A container according to Claim 3, wherein a
region of said cylindrical portion in which said
locking projection and said releasing projection are
provided is elzstically deformable by said locking

Torce and said releasing force.

5. A2 container accoxrding te Claim 4, wherein
said cylindrical porticon has & slit at each of sides
of said regicn with respect to & circumferential
direction of said cylindrical portion, szid slit being

extended to 2 free end of ssid cylindrical portion.

6. A conteiner according to Claim 5, wherein
=81¢ locking precjection is disposed closer to a free

end of said cylindrical porticn than said relesasing

rroijiection.




14. A container according to Claim13, wherein after said toner discharge
opening is brought into the <closed state to the open state, said | ocking
portion is relatively noved away fromsaid portion to be |ocked with said
rel easing force receiving portion receiving a releasing force. 15. A
contai ner according to Claim 14, further conprising a driving force
receiving portion for -69 receiving frérsaid i mage fornming apparatus a
driving force for feeding toner in said toner accommopdati ng contai ner
toward said toner discharge opening with said toner discharge opening
being in the open state, wherein said driving force is transmtted from
said engaging portion to said portion to be engaged. 16. A contai ner
according to any of- of AR fEFOWﬁéﬂéiﬁOsgﬂélmoékin@h%¥%}%ction has a
driving force receiving portion for receiving fromsaid i mage  formng
apparat us a dMREThFF Gt i ¥oss e diRd SFCEAER PRSSSBPE EBFRIVacTdHmdat i ng
contai ner toward said toner discharge opening with said toner discharge

opening bei ngF HPIHI DT G atS > S IFd APt PPN TPEREEL PRCEF VIS porti on
bei ng provided_in said.locking, projection 17. A container according to
Caim3, furt ﬁbe?t%ﬁfﬁdp%%?’hgsaal%dﬁio\#ikﬁﬂgf 57 8é®F&¢8Pving portion for receiving
fromsaid inage form ng apparatus a driving force for feeding the toner in
said nmain body toward said toner discharge opening, said driving force

receiving portion peing R defd Wilho3akdgl @ekicR9im 7, wherein a
width of said locking projection measured in a
circumstantial direction of said cylindrical portion
is larger than a width of said releasing projection

measured in the circumferential direction.

g. A container according to Claim £, wherein
said locking projection and said releasing projection
are provided at an outer surface of said cvlindrical

poxrtion.

10. R container according to Clzim 9, wherein
caid locking projection and said releasing projection

are tapered st its outer surface.

l1i. A container according teo Claim 1 or 9,
further comprising a sealing member, provided with
said locking portion and said releasing force
receiving porticn, for sealing & toner discharge

opening for permitting discharge of the toner in said

main body.




projection. 18. A container according to Claim17, further conprising a
driving force transmtting portion for transmtting said driving force
substantially to said -70 toner acconmpdati ng container to rotate said
toner acconmodati ng container. 19. A container according to Claim1l or 9,
further conprising a driving force receiving nenber, provided wth said

| ocki ng portion and said releasing pof8fon, for receiving a driving force
fromsaid image form ng apparatus 20. A container according to Claim1l,
wherein said |locking portion is |locked with said imge form ng apparatus
in a snap fitting manner. 21. A container according to Caim 11, wherein

said toner acco tiqg container _i s ngunteg to sa&d i e f.ormng
. o a cohyainel agcolging Lo %%1 %},rgﬁér%%n ;
apparatus with sai'd free ena of Sai seal'rng nenber a l'eading side.
said toner discharge opening is brought into an open
state from a closed state by relative movement of said
sealing member relative to said main bedy with said

locking portion being in engzgement with said portion

to be locked.

13. A container according to Claim 12, further
comprising a portion to be engaged engageable with an
engaging portion of said sealing member, wherein said
engaging portion of said sealing member is slidable
relative to said portion to be engaged of said toner
accommodating conteiner while maintaining engagement
with said portion to be engaged between an opening
position where said toner discharge copening is open
and a cleosing position where said toner discharge

opening is closed,

l4. A conteiner according to Clzim 13, wherein
after said toner discharge opening is brought into the
closed state to the open state, szid locking portion
is relatively moved away from said portion to be
locked with said releasing force receiving portion

receiving a releasing force.

15. A container according to Claim 14, further

comprising 2 driving force receiving portion for




-69 -

receiving from said image forming appsratus a driving
force for feeding toner in said toner accommodating
container toward said toner discharge opening with
said toner discharge opening being in the open state,
whereiln said driving force is transmitted from said

engaging portion to said portion to be engaged.

16. A container according to any of of Claims 13-
15, wherein said locking projection has a driving
force receiving portion for receiving from said image
forming spparatus a driving force for feeding toner in
said toner accommodating contziner toward said toner
discharge opening with said toner discharge opening
being in the open state, said driving force receiving

portion being provided in said locking projection.

17. A container according to Claim 3, further
comprising a driving force receiving portion for
receiving from said image forming apparatus a driving
force for feeding the toner in said main body toward
said toner discharge opening, szid driving force
receiving portion being provided with said lorcking

projection.

18. A container according to Clzim 17, further

comprising a driving force transmitting porticon for

transmitting said driving force substantially to said
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toner zccommodating container to rotate said toner

accommodating container.

19. A container according to Claim 1 or 5,
further comprising a driving force receiving member,
provided with said locking portion and said releasing
portion, for receiving a driving force from said image

forming apparatus.

20. A container according to Claim 1, wherein
said leocking portion is locked with said image forming

apparatus in a snep fitting manner.

21. A conteiner according to Claim 11, wherein
sz2id toner accommodating container is mounted to said
image forming apparatus with said free end of said

sealing member at a leading side.




