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sent

invention relates to a toner acconmodati ng contai ner,
therefor and an inmage form ng apparatus, suitably usab e mnt n |nage
form ng apparatus such as a copyi ng machine, a 10 printer, faCS|n1Ie

machi ne. I n a conventi onal electrophotOﬁeaphlc I mge form ng apparatus such
as an el ectrophot ographi c copyi ng nachi a printer, fine particles

toner is used as a devel oper. Wien the toner in the ly of the
el ectr ophot ographi c i nmage form ng appar atus is used Um,mlmum @mr

supplied into the main assenbly gfp NE?@% forn1ng apparat us

t oner acconmodati ng cont ai ner (toner supply coOntainer). 26%%8f e, the

el ectrophot ogr aphf ¢ | nagenER" At CGMMITRA TG SONFARRERPR@S at us whi ch forns
| mages on a recording material through an el ectrophetographic inmage

formati on type process. The ehecE rRgRMING RAPPARATUSEBQgE fOorm ng apparatus

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

el ectrophot ographic printer (laser beamprinter, LED printer, far exanple),
a facsimle machi ne, word -2

5 FIELD OF THE INVENTION AND RELATED ART:

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

10 printer, facsimile machine.

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

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

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

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

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



processor or the like. Since the toner is very fine powder, it is known to
pl ace, upon toner supplying operation, a toner supply container inside the
mai n assenbly of the 5 inage form ng apparatus and to gradually supply the
tuner through a snmall opening to avoid scattering of the toner. Any one of
t he above-descri bed toner supply containers receives a driving force from
the main 10 assenbly of an inmage form ng_apparatus to drive the feeding
menber in the toner supply container or "fhe main 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 tl i rRQvi ded on an outer surface of the toner
bottle (toner gg‘gﬁﬁgﬁ%n gir*nﬁeef)l,&k%ﬁd the gear is engaged with a driving
gear, by which the toneg; il i i1Dred! 35CUery APAAE SSoudi - QREA sPat ent
Application Hei 10 20 63084 discloses that end surface of the toner bottle
i s provided W khown Pt®] STd¢eN upli Aoner e09pYeInY bferatBigsees forned in a
driving portion of the nmain assenbly of the inage form ng apparatus, thus
transm tting thenerisupply araretaier] dnaidee thai daiypeasdantayt ofphecat i on
Hei 1063076 discloses another type. Arotating force transmtting portion
of the maih asi@ageyforming@pPprargusoamingoagpadually euprly itheer di aneter
which is provided with a plurality of engagi ng grooves) and the toner
container is pFBRPECERERYIN B ekl SPENdRGa§LapYRl i $FA IR ingyadi ng
grooves. The rgéat%onal 5 driving force is transmtted through the
engagenent the BetPRBh: As described, various drive transnission methods

oo proposed for 01 vi et d 6P b SRBLELIEL SISy e

conventional structures'i ve ‘'somne prob anese

Lai d- Open UL his¥blsks APBLALA o dialvaf £5168, shBEcAduaigper Dot Ll i

inserted into the main asse the i mage ormng apparatus, it is

necessary1yo NakSehbEy USAMaR oIkl fHInlifG QubBEatus fESadivd e Oner bottle
properly engage with the driving gear portion in the . main assenbly of

i mge form ng SppaingusemBét Sin ethd Memdrheuppty tonbeiger edniltHeor t he
proper 20 engagenent. In addition, since the tuner bottle is rotated

t hrough t he nemdingbedyaibsehf tetdisshagger thet henepnerApdiad suchcei ves
forces tending to deviate the bottle in a direction perpendicular to the
axi s. Theref or 8 AFhERetFaNIMEBELIGMGANE t RRETLOAEE HORE |[MeEROSS; 1 ai sed or
is laterally deviated with a result of inproper rotalicgglla other to avoid

such a devi ati GRT PFaPBlReqlFPRLIH 31N Yhidity Mo
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 assembly of image



in the toner bottle nounting and nounting operation. Additionally, the
suppl yi ng system becones conplicated and i nexpensive. 5 In the nethods

di scl osed in Japanese Laid open Patent Application Hei 10-63084 and
Japanese Lai d-open Patent Application Hei 10-66076, when the toner bottle
is inserted such that projection (or recess) provided at the end surface of
toner bottle is 10 properly engaged wi t ASThe basi s (or projection) of the
mai n assenbly side driving portion (main assenbly driving portion), an

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

t he devel oper in erativity, and even.a sli 15 deviation may
result fn an i %g@%ﬁﬁ?ﬁra i :%’ra et 5 avoi §1%%%e§$W &Eer engagenent ,
it is required .S s RLOYid | Blds S age With a
guiding rib sopgga%%égﬁ??n%gltwgiﬁggi txlkoﬁg%?&)f%%s% oner Yot e%?ﬁ the 20
rotational direghbPNcoROMAE i$RViABA! PeEROSro ctitis rot ating operation
of the engagi ng recess of the main assenbly driving portion is controlled
to stop at a pepdegesbloasi fwitrd @hyagiagi jresvebenempd rdtattiopal This al so
result in conplicatioa and cost increase. 25 In nost of the coupling drive
transni ssi dn udrmygipgofecte ci¥ rerErsmidtedgtheatgh white drigagement devi ati on
occurs between the toner bottle and the main -5 assenbly driving portion,
it is requiredthptebetwernssenbly driving portion is retracted against a
spring force, and the engagi ng position is established when the phase
beconmes aligned. Wth esGRihed. varigug,drive transmissignonase

di fference when e.toner bottle js inserted e in assenbly driving
bor t1on 1 5 1ot PREREAS ARG Brmpdad Son Aravibs, OE, BBRdn BRI st at e the
face differencgg &E gé%ninated sooner or |ater, and therefore, the
engagenent is &St a f Shéed. 10 However, the structure of the main assenbly

driving pggption is conpicadsd. dibhen e ﬁag WIS i Ving
portion has to be nnvggﬁhe t owar fﬂt%h%q’r e%?l@s?‘a%'? v |ctﬂt requir{?%%lg%
addi ti onal spagemangrébeems or e hi nder downsi zi ng of the main assenbly of 15
the apparatus. In the conventional exanple, it is not disclosed as to how

t o di sengage the projecimothd redsd lof Jepanese Abaid+Oped RIi1dasr at or forces
to pull the ' toner supply container out, or the operator pushes the 20
smal | projecti Yade} Abelication Hele O3sdBI7TEBL ywhen nthe gopwr dotitle dri vi ng
portion of the inmage form ng
is inserted into the main assembly of the image
15 forming apparatus, it is necessary to make the gear
portion on the outer surface of the toner bottle
properly engage with the driving gear portion in the
. main assembly of image forming apparatus. This
requires the user to be careful for the proper
20 engagement. In addition, since the toner bottle is
rotated through the meshing engagement between gears,
the toner bottle receives forces tending to deviate
the bhottle in a direction perpendicular to the axis.
Therefore, there is a possibility. that toner bottle is
25 raised or is laterally deviated with a result of

improper rotation. 1In other to avoid such a

deviation, it is required that entire outer



apparatus or the toner supply container may be damaged. 25 SUWARY OF THE

I NVENTI ON: Accordingly, it is a principal object of the present invention
to provide a sealing nenber in which -6 a sealing nmenber is |ocked with
an image form ng apparatus in order to open or unseal a toner discharge
opening of a toner acconmodati ng container, and yet the sealing nmenber can
be released fromthe inage 5 form ng apparatus with a sinple structure. It

i s anot her object of the present i nventrén tv provi de a toner acconmodati ng
container in Which a |ocking portion of the toner accomodati ng cont ai ner
is locked with an image form ng apparatus, and it the 10 | ocking of the

| ocki ion W he i ' b I d wth
Si mpl 6 st ruot (T CIRESREnCe Gt 528 GBRAE BBF LRl D ST e tan (0
brovide a t onefy AGAITGHI A 1GOILALARY cbReIVLSH: Ao SEl{dIG TagRer 1 | ocked

wi th an i mge orm ng apparatus to open or unsSeal a ton I'schar ge

openi ng of th%&ﬂ{ﬁnf%ﬁmf&ﬂ.ngAﬁﬁﬁ%ﬁbﬁﬁil%r?nghé(e%uﬁﬂl%iﬁ%a' i ng menber
can be released fromthe I mage formng apparatus wtha si e structure.

It is a furthesyHhieBedtindh & oipasedteddahlV enRbkPdnd Qrdf OVi de an i mage
form ng apparatus in which a | ocking portion of a toner accommodati ng

contai ner 5 s engaged wilrh thepaidthodst dibelbgelietn ofapanad naieans, and it
t he | ocking portion can be released fromthe portion to be |ocked with a

si npl e 25 st r unpan cPatdnt Applfimattien Hejict0-68084cand akgyandsaventi on to
provi de an image form ng apparatus in whi ch a | ocking portion of a
seal i ng nenberlakdeoren pthnt Appddcatdont Hebel Po&&R16 ofwhdre theunt i ng neans
to open or unseal a toner discharge opening of a tuner acconmobdati ng

cont ai ner, andtSRAT tIREYIR KisHdneTEegn syCEakhRE PEPIRGIPT (&% t he portion
to be locked with a sinple structyre. These and ot her objects, features and
advant ages of ‘f%‘éeﬁﬁs@?v’i%érﬂ% g:ﬁ\ev\ﬁep? ﬁéﬁgﬁﬁenﬁ et%fbepé\ tlfpo® a
ComshSen 44 0 Shobdd A AT BN BF SIS S SR
drawi ngs. main assembly side driving portion (main assembly
driving portion), an indexing operation in the
rotational direction is required. This degrades the
developer supplying operativity, and even a slight
15 deviation may result in an inoperability.
In order to avoid such an improper
engagement, it is required that toner bottle is
provided on its outer surface with a guiding rib so as
to determine the position of the toner bottle in the
20 rotational direction upon the insertion thereof, or
that rotating operation of the engaging recess of the
main assembly driving portion is controlled to stop at
a predetermined rotational position whenever it stops.
This also result in complication and cost increase.
25 In most of the coupling drive transmission
using projection/recess engagement, when the phase

deviation occurs between the toner bottle and the main



BRI EF DESCRI PTI ON OF THE DRAW NGS: 15 Figure 1 is a sectional view of an

I mge form ng apparatus according to an enbodi ment of the present
invention. Figure 2 is a perspective view of the inmage form ng apparatus
shown in Figure 1. 20 Figure 3 is a perspective view illustrating nounting
of a tuner supply container into an image form ng apparatus. Figure 4 is a
front view of an imge form ng apparatus of Figure 1. 25 Figure 5 is a side
view of the image forning apparatus of ¥fgure 1. Figure 6 is a top plan

vi ew of the imge -a form ng apparatus in which a toner container
exchange cover is shown as being in an open position. Figure 7 is sectional
views illustratin toner supply container nounting operation, wherein (A)
5 shows an ini?f 2] Hﬁ?nﬁﬁ§°¥ﬁbﬂFinbtoﬁ%r%ﬁqqﬁfe ﬁ$a§h5ﬁénthe state in
t he process of_nounting aperation, . and, (C _ sho he state_after the

conpl etion of THE Ay e PREFLRD |g%ﬁ55%§£%§aggﬁéP %yab?%fiﬁP
perspective vi K y L.hey s o] enbodi nent
of the present%%%’nﬁnodﬁ.&%r%&rgéagﬂlbspgg%r ‘P;e/lse%g;t(r&%gégggét ‘lﬂgﬁnof vi ew of
a drive transmnd igHhd0HdcdmedC a0 ghed, t owfth R iamartuetutbe present

i nvention in which a driving 15 shaft is provided on the main body side of
the toner 5 even if there is a phase difference when the toner
bottle is inserted, the main assembly driving portion
is retracted, and when the bottle is rotated with the
state, the face differences is eliminated sooner or
later, and therefore, the engagement is established.
10 However, the structure of the main assembly driving
portion is complicated. 1In addition, the main
assembly driving portion has to be movable toward the
rear side, which requires an additional space and
therefore hinder downsizing of the main assembly of
15 the apparatus.

In the conventional example, it is not
disclosed as to how to disengage the projection from
the recess. Assuming that operator forces to pull the
toner supply containe¥ out, or the operator pushes the

20 small projection by the finger, the usability is not
good, or the driving portion of the image forming
apparatus or the toner supply container may be

damaged.

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

present invention to provide a sealing member in which



supply container. Figure 10 is a partly broken perspective view of a toner
supply contai ner according to another enbodi nent of the present invention.
20 , Figure 11 is a partly enlarged section of view of a drive transmtting
portion according to anot her enbodi ment of the present invention in which a
driving shaft is provided on a sealing nenber side. Figure 12 is a side
view of a sealing nmenber 25 according to an enbodi nent of the present

i nvention, wherein (A) is a front view, -éB) is a side view as seen in the
direction X of (A), and (C) is a side view _g_as seen in the direction Y
of (A). Figure 13 is a sectional view of a sealing nmenber taken along a

i X-X of (B) of Fi 2. Fi 14 i ti ' f dri

S Tor oot anse (RFHLLTR MERHE T kP d oAFHEGh Ha thoRboi bage: STTEmor (1 on
di t mbodi t of . th t i tion. Fi 15 i

ar 1l 1y sect PRRATS O (585 g6 RFSBEGPRG b LT OTPRAT dineppsse”

t 1tti | | .l Lgh. (A tat

berore i nserti SRl ] ot sarifte Ao g reeasehd EOhERGl, RN o o

insertion, (C)¢RdWSarind Nl Yarl B2 released from the image

5 forming apparatus with a simple structure.

It is another object of the present invention
to provide a toner accommodating container in which a
locking portion of the toner accommodating container
is locked with an image forming apparatus, and it the

10 locking of the locking portion with the image forming
apparatus can be released with a simple structure.

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

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

It is a further object of the present

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

25 structure.

It is a further object of the present

invention to provide an image forming apparatus in



conpletion of inserting operation. Figure 16 is a perspective view of a
driving 15 force receiving portion according to another enbodi nent of the
present invention. Figure 17 is a sectional view of the sealing nenber of
Figure 16. Figure 18 is an illustration of phase 20 alignment when the
toner bottle is inserted into the main assenbly of apparatus wherein (A)
shows a state in which an engaging rib and an engagi ng projection are
aligned Wth each other, (B) shows a staf® in which they are not aligned
after rotation to a certain 25 extent, and (C) shows a state in Wich the
engaging rib is abutted to the engagi ng projection to enable drive

t i i ) -10 Fi , 19 sh [ i m di t
rans o5t o0 uhadR, L EHERIR IR R B B M b0, o
is afront vieyepnd &g)tién 3d rEhepREd étd\?né“n?é%ném? Q.‘érags@ I's a
perspective view of a driving forcé transmtting portion and a ar|V|ng

force recei vi ngpgRr bt OlinS&LOHitkhelr0 a3 sEHEEET oty BENta @bnkpe Present
I nvention, In mﬁlch phase Control operation is not necessary. 10 Figure 21

illustrates thac@bnméddtns BdritadigeRQr ahanyet theudrkidgdpbirgon toner
bottle inserting operation, wherein (A) shows a state before insertion of
t he toner bottkten Peé) reabeased it ahenpbibion obedse dfodked wishr &i ng
operation, and (C) shows a state 15 after conpletion of the inserting
operation. Fi gaimpke strugture.es di sengagenent action at the drive
transmtting portion of the toner bottle, wherein (A) is before

di sengagement, (H) is iThesf abedderopbiesthgatpatires @ is after

conpl eti on of 28 the_di sen ement action. F'?ure %@fis a sectional view of
a sealing menb& v%&%ﬁ?ﬁ? n‘bp?%‘eaﬁ‘qﬁs[eﬁ r 18%’8}_8 Ryt b[er?é’mﬁr BOLft _
convent i on, Wighgh Pk @udch 3% HekaiHetlit1 oh) of Stile lfdiiowting and (O is a
sectional view. igure is a sectional view illustraring engagenent of

the sealing MegReErPbtidd WL thd Yrldte2rdll ¥hDSaRMAdL B tHell Figure 25 is
an illustration of di sengagenent
present invention taken in conjunction with the

accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS:

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

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

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

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

25 Figure 5 is a side view of the image forming

apparatus of Figure 1.

Figure 6 is a top plan view of the image '



action at the drive transmtting portion of the toner bottle, wherein (A

I s before disengagenent, (B) is in the process of disengagenent, and (C) is
after the 5 conpletion of the di sengagenent action. Figure 26 illustrates a
seal i ng nenber according to a further enbodi nent of the present invention,
wherein (A) is a side view, and (H) is a sectional view taken along a |ine
X-X. 10 Figure 27 shows a driving portion engageable with the sealing
menber. of Figure 26 according to a furtn®r enbodi ment of the pr esent

i nvention, wherein (A is a front view, (H is a side view, (C) is a
sectional view taken along a line CG-Cof (B), (C is a 15 sectidnal view

t ak | ' D-D of. (A).. FEi 8_illustrat K ' ti

bet woen (he SRR GHorBUPBISR Antteh BT RTE pBrERane] i gur o
27, wh [ te. LCh_t e is bei ' ted,
(3) Showe o 20300 o HERE Be BetlaCfal A oM I R * chowe 2 Srate

after the conpletion ofpiighses t7 Q8. sELEYHRaR Yy idhks!StT RS Aisggngagenent
action after the engagenent shown Fn Figure 28, wherein fkf ?S before the

di sengagenent , tdddr isupplyt kontadeessmotneong hepshtSanrgagwmreinapt) (C) is
after conpletion of the disengagenent action. Figure 30 is a sectional view
of a sealing shdws rembigritd@dosdiage bd &hé umolmet ingrinpdimadionof (Bhe present
i nvention, wherein (A) is before di sengagenent, and (B) is in the process
of di sengageneghows the state in the process of mounting operation,
and (C) shows the state after the completion of the
mounting operation.
Figure 8 is a partly broken perspective view
10 of a toner supply container according to an embodiment
of the present invention.
Figure 9 is a partly enlarged section of view
of a drive transmitting portion according to an
embodiment of the present invention in which a driving
15 shaft is provided on the main body side of the toner
supply container.
Figure 10 is a partly broken perspective view
of a toner supply container according to another
embodiment of the present invention.
20 , Figure 11 is a partly enlarged section of
view of a drive transmitting portion according to
another embodiment of the present invention in which a
driving shaft is 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



5 Figure 31 is a perspective view of a toner supply container according to
a further enbodi nent of the present invention. Figure 32 shows a sealing
menber according to a nodified enbodi nent of Enbodinent 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 EVMBODI MENTS: A sealing nenber, a toner
accomopdat i ng contai ner and an i nmage f ordn ng apparatus according to the
preferred enbodi nents of the present invention will be described in
conjunction with the acconpanying 20 draw ngs. (Enmbodinent 1) Referring to
Figure 1, the describption w Ll de, .as to an el ectrophot ographic
i mage form ng aolsppsa ﬂod‘g’ cﬁhltsc{a'ﬁméxe n%a &y’ image form ng 25 apparatus to
which a toner supply cqq Qer (ggngrsgg@ﬂgggpqéeggogogtQ%Qfgg according to

an enbodi ment of the pre ent i nventlo I"'ectr ophot ogr a h|c I mage

form ng appar ahdifhe fitHkeh %I%HQV‘@ anel eog r@ﬁ(ﬁ)ogrfaplﬂbﬁréoﬁ' ng machi ne.
An original 101 in a nmain assenbly (main assenbly of apparatus) 100 is

placed on an original Figure 14 is a perspective view of a driving

5 force transmitting portion and a driving force
receiving portion according to an embodiment of the
present invention.

Figure 15 is a partially sectional view
illustrating engaging action of a drive transmitting
10 portion of a toner bottle, in which (A) shows a state
before insertion of toner bottle, (B) shows a state in
the process of insertion, (C) shows a state after the
completion of inserting operation.
Figure 16 is a perspective view of a driving

15 force receiving portion according 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.



5 supporting platen glass 102. A light inmage corresponding to the inmage
information of the original 101 is inmage on an el ectrophot ographic

phot osensitive drum (i mage bearing nmenber) 104 through a plurality of
mrrors Mand a lens Ln of an optical portion 103.0n 10 the basis of

sel ection 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 seletled fromthe cassettes 105, 106,
107, 108. The recording 15 material is not limted to the sheet of paper,
but may be an 013P sheet, for exanple. A single sheet P supplied fromone
of separating devices 10Q5A, 106A,  107A, 103A, is fed to registration
rollers 110 by way of Z1G8&8i A§ PBPYF oR WAL memperHacsREALN® @ fed to

the transfer portion . hy the regjstration rollers 110 {n synchronfjsmwth
the rotation &t °8ﬁ§?8§eﬁ§ig#ﬁepﬂ?fﬁﬁﬁiﬁpzﬁﬂfﬁﬂ?e §b§ﬁﬁ'ﬂg(9?n¥%g of the

optical porti oy .t ra er port] ner. . e.fornmed on the
25 phot osensi 1%:1\/1Jee r&r:rl]%fogqle%’trgisigr%e#%% o‘?’left%g (saaﬁ'ge'?E fﬁ fhe transfer
di scharges 11L.;gHiensb@elkilen@lehiaving the transferred toner image is
separated from ~ -14 the photosensitive drum 104 by a separation discharger
112, The sheet P is fegilgite aof igi apepspedivel it aff aedipgipgrtion 113,
In the fixing portion 114, 5 the toner image is fixed on the sheet P by
heat and presdiome Hransafiteingt porshertadl is drissad Foreegh a di schar ged
sheet reversing portion 115 and di scharged to a sheet discharge tray 117 by
sheet di schar giengivinige porihiéni accbeding ctofa sfwrithes eabboddpgntoo®. | n 10
the case of a duplex copy node, the sheet P is refed to the registration
rol lers 110 tHSugiresead: inyeasdPRg HAtWRigh Phase) copgtded the control of a

fl apper 118 provided in, the gischar ed sheet reversing portion 115. Then,
the sheet is ERPIEYHALEY RS PRE®TEAEEse of the one-sided copy node, and

is finally, disch d ' 117, | h f

uper | mpoed copy tode TRER ALt tpUr EERERECA Rerv eosebi St ARC 21 god by
uper | mposed copy mde, eHpor & | |

por 1 on 115, - e By ot TABUEe: 2D, RUEBHG Hndk MR neReEEE e choet

portion 1I5. at the timn ing e t he sheet

passes by the ddeaniigionl1@neltelia i(h)i 8hews! & StHREDLP6rgnsReeE oA SChar gi ng
rollers 116, the flapper 118 is controlled, and the sheet discharging

roller 116 is &5 it ajoeckrd botth@er, €YB) SShews estdite S0 that prbekssrefed into
the main assenbly 100. Thereafter, the sheet is fed to the registration
rollers 110 t hsbutie tinsesttdmly opetBtieheeamdig(@brahowss al 52ata20, and t hen
the sheet is processed simlarly to the case of the one-sided copy node. It
is finallip di *fksyarnrdatiensedethai snparging repezations | n the main
assenbly 100 of apparatyus, th 5e_€ﬁe Qro ide& a devel opi.ng devi ce 201
(devel opi ng neans), a ﬁgﬁﬁeh déviBE-585%St %FTRQQRﬁﬂP“EthﬁéPnZBﬁ and so
on, around thett?@c&ﬁ%ﬁé]slfrta[n\éﬁliqrtgmglgértion of the toner bottle,
wherein (A) 1s before disengagement, (B) is in the
process of disengagement, (C) is after completion of
20 the disengagement action.
Figure 23 is a sectional view of a sealing
member according to a further embodiment of the
present convention, wherein (A) is8 a side view, (B) is
a front view, and (C) is a sectional view.
25 Figure 24 is a sectional view illustrating
engagement of the sealing member of Figure 23 with a

driving portion,



An. electrostatic latent inmage is forned by 10 . exposing the

phot osensitive drum 104 uniformy to double to the inage |ight
corresponding to the image informati on of the original 101. The

el ectrostatic latent image is devel oped with toner by a devel opi ng device
Z01. In order to supply the toner (developer) 15 into the devel opi ng device
201, a toner supply container 1 is detachably nountable by the user into
the main assenbly 100 of apparatus. Théldfesent i nventi on needs applicable
to the case in which only the toner is supplied into the inmage formng
apparatus 20 fromthe toner supply container and to the case in which the

toner and carrier are §28§Lngsth régré%?ugqigkgbﬁoﬁg?aﬂ%éﬁﬁgg%ﬁ%ﬁ}'forner IS

t he Case. The devel opi hg®devi Ce 1" conpri's

(acconmmodati n sle+abgd.a | ol 25 .devi b.eT, ggﬂﬁ; hopper
20l1la is provigggﬁ%ﬁtﬁtaeg%i9??%€ égﬁéﬁgfﬁiﬁﬁ? ?gﬁtggﬁr?anﬁ?he gher supply
designated freBiihe,t gRGteSHPPAY FOBAIY gliselBBgemedf, t PEPriStid red by
the stirring nmenber 201c Fs sgp%H(ujéﬁno thgedgvgfggﬁng g@%i%e]201b by a

magnet roller +331gdrotBesdeycaPpinigadgndire 2240 (C9MPsi ae6ed €lavel opi ng
roller 201f and a feeding menber 201e. The 5 toner fed fromthe toner

hopper 20%a byocnpdetdagnebfr bhé edi2érighdementd alceibhe devel opi ng rol [ er 201t
by the feeding nmenber 20le, and it supplied to the photosensitive drum 104
by the devel opi ng rol | Eigaoef 26 Thblustratiesy adeerd éngORefibext i ons to renove
10 the toner remmi ning on the photosensitive drum 104. The primary charger
203 functi ons acEoXAdagr teap| fuehagyerindinentoodndhe peedertn 104. \Wen the
user opens a f rout ,cover_ 15 for(gfchange of the toner SUPQ%¥ cont ai ner

[

(front cover) IPyeptieR.j whargin, i Hiide vishngaBholR Mgure 2, a
cont ai ner receiving tray.50 jch is a part, of unting neans i s drawn out
to a predeterrﬁ%&dgﬁggi t¥?’8H g@‘% %ﬁ%’?ﬁ)\& lcme\/ixgg'system The user pl aces
t he toner, supply cont ai tal: el V] 0. Wen
t he user J'[oakes t he tonggsgﬁép?g %ﬁ%e&lﬁggfgg&?ﬁ% %@?%&%%ileegbl y 1b0 of
the appar at us it} +&R"NahN ¢hg' RERLYE S tFiarkd 2'655a@56%13§'ttoa£'d the toner

supply container 1 is taken out of the tray 50. 25 The front cover 15 is

provided excl ymirtdlet bfbodRieht NGE aflte darE¥Et 1aveAxtbaNORMerdid he toner
supply container 1, and therefore, it is opened and -17 closed only for

t he purpose. Wien iisha dxpntendewe (Reprid izorsifder viiee, mMaCh assanbly 1D0 of
the apparatus is to be carried out) the front cover 100c is opened. The
toner supply cewtdomed Yiewytbkexiakond \a imeuf-€dofo(Bhe (@) nimssenbly 100
of the apparatus, and may be taken out. (Toner supply operation)
15 sectional view taken along a line D-D of (A?.
Figure 28 illustrates engaging action between
the sealing member of Figure 26 and the driving
portion of Figure 27, wherein (A) shows a state in
which the toner bottle is being inserted, (B) shows a
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 sealih§



Referring to Figure 7, (A, Figure 7, (C, the toner supply operation from
the toner supply 10 container (toner bottle) in this enbodinent, wll be
described. Figure 7, (A - (O illustrates the process of toner supply in
which the toner bottle 1 of this enbodinent is inserted into the 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=-#2-h 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 rot y. ho driyvi not oy provided in the main
assenmbly 100 o‘ﬁétﬁﬁeepa%‘gé;orpa .\@ﬁe@ BT sefpPgingatopf abpRr atus is
further 25 proyj i titihaon 25 stityting a toner supply path 29
connecting mﬁ?%fa. cﬁnéébéhﬁéﬁh"a%%ﬁ%ﬁflfhzggaﬁfi#FSHgES, i nner and outer
beari ng 26a, még% f r@iyat.abl ri a_part of the toner
bottle 1 and ?%?Séé?:z%alglf%g t e"{t}{;ine((rbt)stliul%pliilfl gg\?hbgg,cei eo#i xed. Furthernore,
a screw nenberdP9engadbmdised in the toner supply path 24 to feed the toner
to the hopper 5 20l1a. Figure 7, (A) illustrates insertion of the toner
bottle 1 into the main RigeaI3l 180 a0berbpeapRest b sy &hey eﬂﬂ'ﬁ}f t he toner
bottle 1 is provided with a toner supply opening l'a, which W be call ed
10 sinply "opetHBRLY Senteihery axcoyidingr toak fepbRéri smbdd Sl ment, the
opening |l a sealed by a sealing nenber 2 at the free end of the cylinder.
Figure 7, (B) ‘dMiresentydavienrtiench the toner bottle 1 has been further
inserted, and an 15 engagi ng projection 3 (locking projection) provided at
a tree end portion of t &al32n §hersbar seal ingngenker vad¢domiinge kiong hol e

(retaining) W t drj vi ortion 2 rovided in the main assenbly. The
engagenent bet%éhﬁé¥%ﬁ§4ﬂqdﬁaﬁjmﬁBFtPgn%§g°§hﬂeﬂﬁe220 seal ing nmenber 2 is
acconplisfied in the fold.qw ng nner. The user inserts the toner bottle 1
into the main assenbl y,ﬂlgr%%bﬁ?ﬁs? PRESBRFUING PHAY i btusrsatimgought into

contact 1 a0 SR SHGRBEACELI0y' BRSESFSEELYLID BRtd | on) ©f (e

engagi ng projection. 25 By turther 1 nser le |, the
driving porti oiecHraimes oS adewRthbe BRB8E:HAGNE" OF ehid | splace it.
Thereafter, when the pressing action by -13 t‘ge ré&%}n%&ﬁgcrti on 20 is
rel eased, the iporentdmmsupporting the | ocking projection restores by its own
el astic force) so that engagenent is acconplished. Thus, in this
enbodi ment, the engagenent is a 5 soul-called "snap fit" type. Since the
| ocki ng surface 3b Iockin%
15 DESCRIPTION OF THE PREFERRED EMBODIMENTS:
A sealing member, a toner accommodating
container and an image forming apparatus according to
the preferred embodiments of the present invention

will be described in conjunction with the accompanying

20 drawings.

(Embodiment 1)

Referring to Figure 1, the description will
first be made as to an electrophotographic image
forming apparatus which is an exemplary image forming

25 apparatus to which a toner supply container (toner

accommodating container) according to an embodiment of

the present invention.



portion) provided in the engaging projection 3 is |ocked with a | ocking
hole (portion to be | ocked) against a thrust direction (axial direction)
notion, 10 and therefore, as long as the |l ocking is maintained, the sealing
menber 2 i6 retained at the fixed position by the driving portion 20,

al though small play is permssible. As will be understood from Figure 7,
(©, 15 after the sealing nenber 2 and t driving portion 20 are engaged,
a slidable nmember 3D0 is retracted in a fTection indicated by an arrow b
ininterrelation with a closing operation of the front cover 15 for
exchange of the bottle. By this, the toner bottle 1 20 is retracted, too,

but the sealirghl h%§059§5ﬁ9c“§%£bé*¥§£H¥ﬂb gﬁﬁggggxfzide of the imge

form ng apparatus, an erefrore, e seal 1 ng ne away fromthe

toner bottle 1, thus opg@ure 1hEhewsNANGeldtroptdrbyeabaie’ 5%% . ~5 At
the time, the driving stht b fixed to the main bogyaFA gfct e ﬁ%ner

bottle 1, is neichiaml ehs) yragsravayel i anridie: :eenbyymerles 2 even 20
in the state of the opening |a being sealed by the sealing nmenber and
eveni ng the stzxsamiblyt lod apparatubii h@0 opeddicedindnt ba epgaghaly portion
(hole portion) of the sealing nenber is kept engaged with the driving 5
shaft | b (portsuppardipg edgagadylageel@R i vig ighdf imBehas- a non-circul ar
cross-sectional configuration, such as rectangul ar or triangul ar shape

shape to per niTHESPORGING: &8 thantmRee Pomatien ofdthgl 9Tigirahol e
T im0 Suhon R ABRGeORoRN SLoer Ry tPaHArbLe: BhEToRRRSEERR | onal
| I ng. en (0] | , I Ona
qiuind o o i e, N
o e Pecer v i Y Aol E A R BB EGgs [
e er romgts e r | r r ortion
AR ¥ AR ?*;;@ngngxtﬁg %?ié\ﬁt%g%af’?lo Orgofl" 1y5 NG P

provided in the naln assenb ce Is transmtted from

the seal ing MyHREHailO oltNBelbb¥i Bl S afe [dbeMinClan! Bhat&E1AdE tONner

bottle 1 to feed and discharge the 20 toner . Thus, the sealing nenber 2
has a functi orpaytivenlliond shewApeni Pgghfe 2 ke kB BhsigCceEVi ng the

rotational driving force fromthe main assenbly side of inage formng
appar at us, as autfomatfiicosedection in accordance with the paper size
of the original 101, an optimum sheet P is selected
from the cassettes 105, 106, 107, 108. The recording
15 material is not limited to the sheet of paper, but may
be an OHP sheet, for example.

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

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

25 photosensitive drum 104 is transferred onto the sheet
P by the transfer discharger 111. The sheet P now

having the transferred toner image is separated fiom



25 transmtting the rotational driving force to the toner bottle 1 side.
The toner bottle 1 is rotatably supported by 27 _ bottle receiving
roller Z3 provided on a container receiving Table 50, and therefore, can be
snoothly rotated by a small driving torque. The bottle receiving roller 23
i s disposed at each of four 5 positions formng a saddle with respect to
the main body | A of the bottom The bott receiving rollers 23 are
rotatably supported on the toner supply de&vice 400 of the main assenbly 100
of the apparatus. By the rotation of the toner bottle 1, the toper
accommodated 10 in the toner bottle 1 is discharged through the' opening la

dual |y, h b A ' | h 24
Poeds the tonda REBXORESRGDAEP 698 BUAVRR BAPAREl SueataP?' 1,0"

appar at us, thqﬁ_ cconplishing the toner supply. 15 (Exchangi ng nmet hod for

toner supply container) The description wll be made as to an exchangi ng

met hod of the toner bo eenibihpt R EBBISHES & Pk 'mdrtQlbn 1@ toner in
h P e
the toner bottle 1 is gg%%&n&%& When subst%ntially 20 éﬁf the toner therein

is used up, thg "Noedddigly dortdenetisd bynatret £Lking pwftiod wighown)
provided in the main assenbly 100 of the apparatus, and the event is

notified tso thghalSindyy itiaye dy Fdxedans tA8bskéeyuP e )heatckensds | i quid
crystal display. 25 In this enbodi nent, the toner bottle 1 easy exchange by
t he user, thropgssinee f ol Theveaf texepthersheet Phisfpassed chroumh which is
in the. -22 close state is rotated about a hinge_ 18 to_an open position

i ndi cated by blikehardert sheetrirayersdng Rorkien, g%ét% disshangedaction of

openi ng the front cover, 15, the nain bo | A of th pttle which takes 5
the position ih@i2atkRet rﬁj(sahﬂgeﬁtgeﬁ’eq;"i Syrrﬁ%agiglﬁda‘??%’c‘ﬁ on indi cat ed

b [ A Fi 7__Whi i ' f di ti f
arrow b, by opEPFHFRrEL I TE P (aRts Hof PRE PoMER SURPIBTEY pdlt i on whi ch
ill be d ibed h i naf t D th j ich i t
an open pibi t1BR°(SRES T dhn RIS, e, gbe,"Spar bRl PrIvtoted T 1S @
toner supply oggn{?g iégiééiégfgﬁ%{dﬂmggg i17100 thR8ugRNShestippl y opening | a,

so that toner supply opening la is plugged (Figure 7, (B)). At this tineg,
the 15 seal i ngrgeab@ing!patnsred 19 Ai 120, eng@genene wohbrobeofman assenbly of
the image form ng apparatus. Thereafter) a releasing ring applies a
rel easi ng forcelhppérr el @astdwi ged]iac titen dilsrhalrged sheet erevsrsing
projection is depressed together with the enga%ing 20 rogection, so that
engagenent i s pertaesdll8y Then, the sheet is fed similarly to the
15 case of the one-sided copy mode, and is finally
discharged to the sheet discharge tray 117.
In the case of a superimposed copy mode, the
sheet P is temporarily and partly discharged by the
sheet discharging rollers 116 through the discharged
20 sheet reversing portion 115. Thereafter, at the
timing when the trailing edge of the sheet passes by
the flapper 118 while it is still nipped by the sheet
discharging rollers 116, the flapper 118 is
controlled, and the sheet discharging roller 116 is
25 rotated in the reverse direction, so that it is refed
into the main assembly 100. Thereafter, the sheat is

fed to the registration rollers 110 through the sheet



retracting the main body | A of the bottle in a |ongitudinal direction of
the bottle, the releasing operation between the sealing nenber and the nmain
assenbly of the imge form ng apparatus is conpleted. 25 Then, the user
draws the vacant toner bottle 1 which has been released fromthe main
assenbly 100 of the apparatus out of the main assenbly 100 of the -23
apparatus in the direction of arrow b (Figure 9 (C ) which is opposite
fromthe direction of arrow a (Figure 7'?%5 arrow a). The user then inserts
a new toner bottle 1 into the main assenbly 100 of the apparatus in the
direction of arrow a, and then close the front cover 15. In interrelation
with the front ayghaingChOFt{khAGINN 1200 aiALhEY THliect ligcked with (he
mai n assenbly of the 1nage formng apparatus is noved away 10 fromthe main
body of the copkaLagsedYsihfldPRertcs Wil ¥aBd 86! thebrileiidad eag cl osi ng
means, so that toner supply opening la is unsealed (Figure 7, ( Y ). The
foregoing is thedaxchatoisof Makes dicichiargetubertise yiaetc Ailsehaege 15
(Toner bottle) Referring to Figure 8 and Figure 9, the toner bottle will be
descri bed. Thetwremell®Bottle 1 is generally cylindrical, and one end thereof
is provided substantially at a 20 center with an opening |l a by a projected
portion. The di aneter ofntHee il Afseably IA8| eErapnaREatuUse &%&ﬁeter of the
cylindrical portion 1A which is the main body of the bottle. The opening |a
is plugged wit T8 BEQViABA ndARYelrRing deyirRg20he(dPEMiaRIN%, 25 and as

wi |l be understood fromthe descrjption.i junction wiith Fig 7, (A -
(C), the openi ﬁ‘&aFﬁs'rsauﬁg%%ﬂ’et@ %%@Q?egggétgm%ﬁr&?rgﬁrt ﬁégsl i di ng
-24 notion of al.j.ng r r i .1 he rnpottle 1 in the

| ongi t udi nal d%&gc?:sojﬁh( a??%év@cg)ﬂgef B ogctots\éﬁéeﬁ%?t?%ﬂqa% ‘“the free end

portion of the sealing ER@PEctrodtii® 1atkAtBfade Chd | fiind@byPOrti on
havi ng an engagi ng projection 3 and a releasing force receiving portion 4

for di sengagi ngxbbeihghehdr pNotsdHyitiive dulr 004 desli forilie tepi N assenbly
of apparatus, and such a portion of the cylindrical portion as supports the

10 engagi ng pr dpableohoahbet image| Haghithgorresponding i 90 etlees timaglke! v
deformable (in order to enhance or assist the elastic information, slits
are formed at Haformptipaeof gthe rerigimadn 194 .asThe eleekrbatatilre free end

of the cylindrical portion, as will be described 15 hereinafter
latent image is developed with toner by a developing

device 201. In order to supply the toner (developer)
15 into the developing device 201, a toner supply
container 1 is detachably mountable by the user into
the main 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 devicé 201 comprises a toner
hopper 20la (accommodating means) and a developing
25 device 201b. The toner hopper 20la is provided with a
stirring member 201¢ for stirring the toner supply

designated from the toner supply container 1. The



The engagi ng projection 3 is engaged wth 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 internal will be described. As described bottle 1
is generally 25 disposed generally ho: 100 of apparatus. It 1D0 cf
apparatus. An structure of the toner botjle 1 in the foregoing, the toner
cylindrical in shape and is rizontally T 61 he main assenbly is rotated by
the main assenbly inside of the toner bottle 1 has -25_ a projection Ic
inthe formof a rib which extends helically. \Wen the toner bottle 1

otates, the Lopal i eddl By Bkt alothe e@%wg@ﬁﬁg i shica

projection |Ic t'oner ha ge Ia f ormed

at an enq of t qhtgggr Qgg&h§§ IQ@;thfé ?#%FM%#H olﬁ@? toner bottle

1 according to resent tron s no the configuration

or the struct lﬁoqdfﬁyﬁh% a@.weqaphﬁagaaﬁ&éez@weéoﬁﬂ&% ¢ scharged by
rotation of the 10 toner bottle 1. The main body of the toner bottle is not

limited to thaeviaopinkedolnerheolior 86@i 80fed®ing e 201 1RY TRAVE A
rotation screwor the Iike for feeding the toner, and the rotation screwis

driven by % rdiatdorfed driom nthef tonerr hoppard2®ya the e inawghets> nmenber from
the image form ng apparatus, while the nain body is fixed (not rotatable)
on the main aszddigy 2614 s fedgbof bhei dgvebppirg sl B 2088 bye this
enbodiment is in the structure of the drive transmtting portion for 20
connecti on wi tHhe Headng seobes ¢0igo ardtht sypriiadisto &t therefore, the
internal structure of the toner bottle 1 may_be any, and the bottle may

have a heI|(ﬂﬂpqﬂﬁﬂﬁiﬂﬁ¥ﬁﬁvpcdﬁﬁmtH94lhﬁe?h§u¢$¥ﬁkPRﬁnqfﬁ?@%ﬁ%l@@leS For

| th t | f bot d fied h
Fgure 0. Tn thi s modite g ERRiBeeaetheretd SRGTiRF | 'rﬂf%@%ﬁ body |
2 f t th f | at
The surf ats ot iy emadatBE h fRe SAStEsalal fild 4 arglf B0 2 Por
inclined proj egld Qs nfHia \eéﬂae&eér @osn@hheeﬂ?ﬂ\et@or@wléal@e direction 5

of the axis of the toner bottle One end one of the 1 ncli'ned projection
40a extends tlarg gm@lﬁmd»sehsﬁlﬁﬁvepaﬂuﬁgwm The toner is finally

di scharged fromthe inclined projection 40a through the opening la. By the
rotation of the toner [Witerd &hk uske btpeas a front cover 15 for
exchange of the toner supply container (front cover)
15 which is a part of an outer casing shown in Figure 2,
a container receiving tray 50 which is a part of
mounting means is drawn out to a predetermined
position by an unshown driving system. The user
places the toner supply container 1 on the container
20 receiving tray 50. When the user takes the toner
supply container 1 out of the main assembly 100 of the
apparatus, the container receiving tray 15 is drawn
out, and the toner supply container 1 is taken out of
the tray 50.
25 The front cover 15 is provided exclusively

for mounting and demounting (exchange) of the toner

supply container 1, and therefore, it is opened and



10 i s scooped by the baffle nenber 40 and then falls sliding on the surface
of the baffle nenber 40. Because of the inclination of the inclined

proj ection 40a, the toner is advanced toward the front side of the toner
bottle 1. By repeating this operation, the I5 toner in the toner bottle is
gradually fed to the opening la while being stirred, and is discharged

t heret hrough. The driving type of this inventionis not limted to the
rotational driving type such as the 20 F}Bé of this enbodi nent or

nodi fication. The toner bottle may be vibrated, swng or nay be noved fn
anot her fashion to supply the toner. In other words, the driving my be

rotation, swn vi bration.or .anoth s | o as..t he t.oner .is discharged
fromthe 25 bo???gegy&%jﬁ% jt:':(’)]'ﬁe(’%‘eo(?t"'t ggleé n@g%la %é/e the R g senbl y 100 of
apparatus. In - i odi L X I e -~ uffle
menber 40 in t ng%’?‘%‘gfﬂt@ﬁg&% g%é&logs%ggg% rm ﬁfer#)er aﬁpc?%atzﬁg t oner

bottle 1, and theys0bat bopAled!idMt NEHEOEEBRLSchv@nSTdd 64 lpehlg, buffl e
menber 40 through the sealing nmenber 2 to indirectly 5 rotate the toner

bottle 1. In the mannerThé heord e HRipplyn¢eAtaOhet S1 aiy ibnldieewey the toner
bottle 1 is directly or indirectly driven through a sealing nenber 2. In
Figures $ &nd f@puhhed haithéaukin Assenbiy 100boft tle i appaTatiugedakiit h t he
opening la at” the one longitudinal end surface thereof, and a driving shaft
| b (portion tomB¥ bagbgked ¢@tprojected out of the opening la, the driving

shaft | b being integral wwth the nmain body | A of the bottle and being
provi ded in 15 (FRBSTpEHPRYY | 2PeEa{d o) vi ng shaft I b is di sposed

substantially coaxially_Wth the o ing | g, ? ﬂ [ .slida)blyc ngaged with
an engagi ng hol e 2a (enﬁ%éﬁ?iﬂ?ﬁn?¥§ﬁﬁ“%8rged F 'tﬁgﬂgﬁhIVn nber 2. The
engagi ng hol e, .as ?Eg%@ g%@f”‘%{e@“'% %’Qﬁ‘e? Qtté’r?e:?% elgpte 20 fromthe
driving shaft, SO at ' to eakage throug He engagin&&h le is
prevent ed;gThe bk S i Qns (= e Jiqhat,ponal
driving fé?ce Fgg;ﬂx%ﬂgrmb?é]ﬁ%é?@eéﬁl%)lg% g?lgtshé appanﬁee;%équ's ﬁlglt ‘ee mai n body
| A of the bottlges2eibBaoughidbee seal (A0 -ngeherl Pustherdd aafer sect i onal

configuration of the driving shaft Ib is non-circular, for exanple,

rect angul ar copkrbgasat obntotreshagmlyDin which the toner bottle 1 of
this embodiment is inserted into the main assembly 100
of the apparatus.

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

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

The main assembly 100 of apparatus is further

25 provided with a partition 25 constituting a toner
supply path 24 connecting with a hopper 20la, and to

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



W

-28 shape or the like to transmt the rotational driving force. The driving
shaft Ib is fixed on the main body | A of the bottle by proper neans. The
driving shaft |b may not be fixed on the 5 nmain body | A of the bottle but
is integral with the sealing nmenber 2 as shown in Figure 11. In this case,
t he engaging hole 2a for transmtting the driving force fromthe driving
shaft .Ib is provided in the toner bottle 1 side, and that opening is forned
so 10 that they are its maintai ned engagé8-with each other after the toner
bottle is unsealed. In the nodified exanple, the nmenber defining the
engagi ng hole 2a its supported by a nenber |c provided inside the opening
| a, but the di charge of the toner is perni%ted. %5 In this enbodinent, the
ABF TPR

driving shaft FBTi ECFRERRLH P Wai®n PR Gy © ehRtEe dserdi ng

b Ref i t i 2 d 13, .th ipti Wi | b d t
e Fot Cre k8 S9a Ly iR, Yool hmab Al SA! PO, D5 T23°,5° 1.
seal i ng menber g rERERALAES & S8 mépﬁsgrt ben?ébaiggoyg@eﬁl afjly sealing the

opening la of the toner Dbottle 1, an coupl'ng engagenent portion 2c

(cylindrical pQBﬁéE”&u{ﬁli atdd JOH Feeld €Hb! BEREr CRIANER Mdppl L h the

driving portion 20 of e mai n assenbly of apparatus. An outér dianmeter of
a |large dianeteplportion of the sealing -29 portion 2b is larger than the
i nner dianeter of the opening la by a proper degree. The sealing portion 2b
is press-fitted into thEiggsnithg (A3, il ushkirabeshens@etidy df WHeoner supply
opening) i5 sealed by the 5 sealing nenber 2. As described in the

f or egoi ng, thetoraripgthkeberirttchdheamadngagsegbhyl EF0Q0f orthe ransnitti ng
the driving force received fromthe main assenbly 100 of the apparatus to
the driving sh3PPRFates- o fipRySRhoLI Fhe Fﬁ“?ﬁeba'zT-% ny tharovistedrhe

engagi ng hol e 2a,extepded continuously in.the sealin rtion 2b, and the
engagi ng porti 8f‘|t§c.a gﬂrée’ér@ﬂ?ﬁ% %ﬁtén?alﬁaswalg#ogglgé?i‘iﬁr}éled

confi guratphon whj s e Wi t he,dr i, Vi S t 1h_and which is
slightly Ilgr ge%@%_&g}'haﬂg%%r'p;%%& ibx %P”%gﬁf‘g??g} n'pggé%earf % b. Because
of this, the dihYLngnBbalhedd, ithd WRiling 1kl 8laila'be &noasng, hole 2a

The engaging hole 2a and the driving shaft |'b have conpl enentar?y pol ygonal

confi gur ati onsmemBeth Sa sl R4 .end JfS thaUayeindlr Because of the | oose
fitting of the driving shaft Ib in the engaging hol e 2a having such

crosssections, the nai nFbgalye | A ofB )t Ehduat al getatd fhewhbehitlge nenber 2 are
slidable relative to each other in the axial direction while being

prevent ed fromnmtpeedt bottlieththanh deeamtfiugrthercisbertwedn. aitant his
structure, when the toner bottle 1 is munted (locked) on the toner supply
devi ce 40837 thengaginggPrengetion 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 pressing action by



-30 is novable relative to the main body | A of the bottle, that is, the
unseal ing of the opening |a (toner supply opening) is enabled. The
engagenent | ength between the engagi ng hole 2a and the driving shaft |Ib is
determ ned such that they are not this engaged from each other upon the

rel ati ve novenent between the sealing nmenber 2 and the main body | A of the
bottle for the unsealing. By doing so, Lﬂi driving shaft | b can receive the
driving to force through the sealing nenbér 2 even if the sealing nenber 2
is noved away relatively fromthe main body 1. The description will be nade
as to the engaging projection 3 (locking projection) which is 15 one of the

features of thg,Praseiing %%‘E%BSZOTQ% £OYOLLLY, SHAGRIRALPOr L1 0D 2C of

t he seal i ng nenpber has an engagi ng projec receiving the driving

force fromthes,_?‘;&ﬁgge@,[ey 1580185 BPRFLEELSh %%oql&a?bngtgrg' ction 3 is

projected 20 radially outwardly fromthe periph surftace of the
cylindrical paslasmioffddin,cedpkhag engagensmnt 1Wwrddcdmpidshéle engagi ng
proj ection conprises a drive receiving surface 3a (driving force receiving
portion) tar receiving Thus,r dnathdesabmbdodimengt [ cthee engagembat2bs @i n
assenbly of the apparatus; and a | ocking surface 3b (locking portion) for
snap fit type s@arkionlled t"isnapedlitfigtypeber 2 into a | ocking hole (portion
to be -31 locked) provided in the main assenbly of apparatus Wen the
Seal i ng menber 2 and t RinSen&hepdocking avefagr b dd@FEkingm each ot her
(fromthe closed state to the open sta Thus, by the drive receiving

t .
surface 5 3a, RIS LAY i?atgﬁde{%%g’r%%k?weﬁﬁi%é 36, the engaging
jecti 3 f £ di ff t.f ti ly, [
Function for reteie wythe ASEktRgPLa, (BPHLIeh A B dackRE) mi n assenbl y
f t , ] j f L.on_of 1Lt t 1 tati t
o SPPRTal IS SLIfAPETS A WISALR0eA! (A e ple Rl T
permitting relaid Whetldidra BRt h8RgPEEVERD 148 aRA i BalREdEhed, 2N the

mai n body of the toner bottle 1 so as to automatically open and’cl ose the

openi ng. 15 Whete tdealdirg initehble®’ 2€ibkSretaisdd tdchd i delde pbaskigy surface
3b I ocked with the nmain assenbly driving portion 20) the surface 3b is

ef fective to rm nihed nm vdmes partidhs2apcabthnige emalle piagl i8g menber 2 and
the toner bottle 1, This assures the 20 formation of the path of the toner

bet ween t he t @rRmiggitile.1 and the sealing nenber 2, so that toner

di schargi ng anount is naintained constant. Thus, a toner bottle having an

excel | ent constant anmod#t Wiildcher yndgrarepdrixon Fiawreadeokfli shed. In
15 after the sealing member 2 and the driving portion 20

are engaged, a slidable member 300 is retracted in a
direction indicated by an arrow b in interrelation
with a closing operation of the front cover 15 for
exchange of the bottle. By this, the téner bottle 1

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

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

completely disengaged from the sealing member 2 even



25 addition, the sealing nenber 2 is assuredly | ocked with the main
assenbly driving portion 20 of the apparatus, and therefore, the sealing
menber 2 is not -32 likely to disengage fromthe driving shaft during the
tuner discharging operation, thus further assuring the toner discharging.
According to such a structure, the automati c opening and cl osing operation
of the sealing nenber 2 and the driving ;grce transmtting operation can be
acconpl i shed by a single sealing nmenber7#s0 that inexpensive and conpact
toner supply container can be provided. 10 The engagi ng projection 3 is
preferably in general with the sealing nenber 2 fromthis standﬂoint of

reduction of tJ(::}?i 3 a‘&f o‘iori:itei %’gggﬁ.{%g?#sbepué geasleenr%z?g)z}t %hréenber for the

engagi ng proje may beé noun e Sealyng ne . such an

exanpl e Wl 19006 P fduriiad ohid €08hYAG! RO YEiLk B QHld Tagifigdi ment. The

engagi ng projectio as a driving ce receiving functron as well as the

| ocking functigeingspdrtad el tniet ehgs ﬁn&eﬁé&{brﬂeﬁ&{dﬁ% Hortigndi ty. In
view of this, slits 2e or the like are ?orned at 20 lateral ends of the

engagi ng proj esf i the Seald rid dlembelry i 5hReplr éngdgdd arix MHendreRgagement
portion 2c where the engaging projection 3 is provided, can relatively
freely defoor medhaftelldst(maitipnt deabe ehgaged) de. THéidrivdingechate t he
engagi ng projection 3 is 25 displaced by the nain assenbly 100 of apparatus
to effect the Endideremonntd rqudafgsgerensertienal, configuratdion.assenbl y of
apparatus, as will be describ hereigafter. In _this enbodi ment. the

d -3
engagi ng proj eXtFR A% F&EY 23 O ?ﬁ"f"ﬁg’" R FhRPeeHARe X9 n this
nbodi t. 5 The f d ' f th [ jectjon.3 i i ded
W th & taper (TORE TR Rebeh RgREr e s o P B A Fermot
i nsertion whe | 4 kS kN ted. | jvin ortion 20
1)f t heI mai n ag%%if%&&%@%:hﬁ&gﬁn%gg%ogt%%ﬁéé%dﬁés}&;r& c\él 32 Iroece: ves a
| ocking foyce {600 qird WM 1 (39Qa8h et BeLeihYi NG portion 20 so that

engagi ng projection 3 (locking portion) is displaced inwardly to lock into

the | ocking hole when tulgard apee@dnown a6€o3C 3P@F pAeh e gl i vely to the
15 | ocking hole 20h of the driving portion 20. Wen the | ocking surface

further approastete} cthderdictidionglhdiré vingsfohcan extentsritaiedc @at act of
the tapered portion 3c to the inner surface of the driving portion 20, that
is, the |ocking 4biving sforgeepeceiviing gurfron tdppoind padee engagi ng
projection (lockin ortion) restaores fromthe displaced position, thus
conpl eting t hePPORKY tﬁﬂﬁgﬁﬂvhlﬂ§ 305 PRYAFRARGPTRIRRAIIY Yfotti®on) and the

main assefibly (RQI{AQMmddbd? 4 aMknd’ mhllf LEBSSL] " d14k Gprarat us.
portion 20 (the driving portion provided in the main
assembly), and the driving force is transmitted from
the sealing member 2 to the driving shaft 1b, which
rotates the toner bottle 1 to feed and discharge the
20 toner.

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

25 transmitting the rotational driving force to the toner
bottle 1 side.

The toner bottle 1 is rotatably supported by



25 After the conpletion of the | ocking action, the relative notion between
the sealing nmenber and the nmain body of the bottle is automatically
inparted in -34 the direction away from each other, by which the opening
is tunsealed to enable the toner discharge. In this enbodi nent, the sealing
menber is engaged with the main assenbly of apparatus such that novenent in
5 the sliding direction is prevented, and_.in this state, the nmain body of
the bottle is retracted or advanced to aagﬁnatically open or close the
opening. Referring to Figures 12 and 13, the description will be nade as to
the structure of a 10 releasing force receiving portion which is another

one of the feaiu of esent. | ntion. ,The_engag projection 3
descri bed abovéoﬁgf%rf)%/%%%ﬁﬂ{ reog erg;ﬁt&\%: Htl)gF?i%?‘ls wh '%lé’ig

di anetrical |y gQE@f@Pn%QI‘%' 44 Neng %\?\%:EES LWocd SNAGAIGIRY O) ections 3
are connected by a conhecting pdrtion FCh FUACT  ONS as & 7e easing force
recei ving portigpafed hfna téifar el AaSing ftorefe! ECPhYiBORY tion (rel easing
portion) 4 receives a force fromthe main assenbly old apparatus in the
direction indi eateilviyg 260 ¥lernradW b dilshesetgagi 8gcprof efduons 3 are

el astically defornmed as indicated by chain lines in Figure 13. If the force
applicati on i spesbbpens Eomeming ¢ rlddiesmiitbnrespeestions eche Hadnr el easi ng
portion 4 has a relatively small thickness to permt the elastic Z5

def ormati on, ahddyhdAnef ctheybatrom| efhed bohtienceceivinaredflegsch an

el astic deformation. It is preferable that sealing nmenber 2 is -35
manuf act ured t BRoBER ERLIFRRLY i SHPRAAtECSH§7F B toRensturRPlR deyiegt eri al or

the |ike, but th terjal facturi t hod i bl
They may b pr BUPCEH B CBMHLATHPIIn 00 07 ERp TRbALS L sl the momber 2
They my be bATIRISdid 8 PR !
o to seal ¢, TRECRER, B Tohe e it ae 1 eBeTEBet Ao he Rl P00

preferabl ggnat ¢fi ghe BbRePP I j @k hiy ] de, Nyl on
(tradenane), high 10 densitfwgg ygiﬁgfgﬁe? gg ?gs?%g? Hé?ﬁhlps

(shockr esi st anbppaiy§t V& efifadedl The dridk @heBcean! fumber 17 ¢ antiioedl | Y
deformabl e el astic nenber far the parts supporting the engagi ng projection
3 and for the ieltheitoneoridumpply! padte 245 feedki the atshae|iary rpebet ween t he
driving portion 20 and the engagi ng projection 3 can be acconplished with a
si npl e struct uheppari 20} rproviclan dst ithedapdnnassembindl¢®stfor ati on. The
above-descri bed nmaterials have proper elasticities, and therefore, the
engagement and3PBaERERSgatittemcemRYichdngyithg borer suElyand t he engagi ng
projection_3 arE eﬁsil effectgg thl¥ sufficient durabjility.

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 the



The releasing portion 4 is in the formof a bridge connecting the engagi ng
projections 3, so that 25 such a plurality of engaging projections 3 can be
uni formy displaced by pushing one releasing portion. It is not inevitable
to integrally connect -36 the engagi ng projections, but rel easing
portions may be provided for the respective engagi ng projections, as shown
in Figures 16 and 17, (Driving force receiving portion) 5 Referring to
Figure 14, the description will be nade-23-to the structure of the coupling
engagenent portion 2c provided in the sealing nenber 2, which is another
one of the features of the present invention. In this enbodi nent, the
sealing nenber 2 is 10 provided with the coupling engagenent portion 2c in
the form of a eldseddraternd sdgotetbddabout he Hingsydithdo iam apen functions as
a drive receiving nenber to receive the driving force fromthe driving
force transni tRIFIFINY tingH cadedr byi heaken 1ires dieFipmreypl y Idevi ce 400.
In the cylindrjcal caupl.ng engg&enent gortiﬁn 2c of the sealing nenber 2,

the two parts JRA Y WAL FBepattioR *hRRAMHP DA ErHts 3 are

el astically de le, ch _t.ha r e,easily 20 and.elastically

def or med by théeoo‘{é_aigglr%d tg%ér _Fl‘latcl)rrll §gagf ighg e%lg’;%\g on"'ygt:lloer &%éfﬂ &ﬁigsbe! ng
pressed by t hegyl '%Q&Mtﬂn%&_c%(@.edﬂﬂﬁ ggbegflﬁﬁggp!cg t4 Q% 4oveaP5gV! ded so
as to connect the ‘engaging projections 3, and t engagi ng projéection 3 and
the rel easi ng Horfdd¥ittbrilifddeakblicsydhn hbio@adl Gf Al oE1Filig ather hand,
t he | ocking hole 20h of the driving portion 20 provided in t mai n

assenbl y -377 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 Z which is at an open position
(away from the main body lA of the bottle to open the
toner supply opening la) is press-fitted into the
toner supply opening la, so that toner supply opening
la is plugged (Figure 7, {(B)). At this time, the

15 sealing member still maintains engagement with the
main assembly of the image forming apparatus.
Thereafter, a releasing ring applies a releasing force
to a releasing projection, by which the releasing
projection is depressed together with the engaging

20 projection, so that engagement is released. By
retracting the main body 1A of the bottle in a
longitudinal direction of the bottle, the releasing
operation between the sealing member and the main
assembly of the image forming apparatus is completed.

25 Then, the user draws the vacant toner bottle
1l which has been released from the main assembly 100

of the apparatus out of the main assembly 100 of the



100 side of the apparatus is constructed so as to be |ocked with the
engagi ng projection 3 (locking surface) of the sealing nenber 2. Wen the
sealing nenber 2 is inserted into the driving portion 20, the 5 snooth
insertion is acconplished by providing the driving portion 20 with a
tapered surface 20b defining gradually decreasing inner dianeter at the
free end of the driving portion 20. The ggaling menber 2 is snoothly
inserted into the driving portion 20 because 10 of the provision of the
tapered surface 20b. The driving portion 20 is provided with an engagi ng
rib 20a for rotating the toner bottle 1, and the engaging rib 20a abuts the

drive receivi %%4?%{ Jf!ﬂtth% td'i%%%Bnt Qg éﬂ.&g!@r@& agtjg\éi7\r/1\ngg§]o§ce to the

15 sealing ne e engaging projection is he | ocki ng

hol e 20h. Ref efgidlg 10 diglitel Frohh 8heNERBEEE M RAK WRSRW e dri vi ng
portion 20 and the sealing nenber Z in this enbodinent will be described.

20 in Figure 1pridqive SNOUE) arsod @)when the user is setting a new toner
bottle 1 in the direction indicated by an arrow an in order to install it

into the main assenbly TH¥ ufert heappaserts, aimewhiorter bottdeet bottle 1 is
not yet been engaged with the 25 driving portion 20 in the main assenbly of
appar at us.5 Wheintdethemaimasdemblyi 4 00upfhthe i apparahiys time thaper ed portion
3c of the engaﬁjng projection 3 of -38 the sealing nenber 2 is brought
into contact viiFREHON Meraxrasd. 388 ibenotlese tthe fineptpepvesn 20, as
shown in (B) ipn Figure 15, and the engggigg Ero'ection 3is beLng gui ded by
the tapered sut?ace!®oPhEnTet afiom ¥3th 58¢; £5PRy TRNRE e SLOREPE i nsi de.

Wth the furth ' ti f.the t t] ook I, j ecti 3
pusses by 1 he SEFEIRn VDA 30 BOREaPnt H5e4 oFt TS FEOABEA Sur ace 20,
th i | i t ; IS th

por 1 on 300 ( | SERE e or ) RS e £0-RRAS S dratl, Y MR, n% iR

engagi ng pf 0] LR NtRe Ifaild Bkl Wi RneNBofltaYh iR as shown in
(O in Figﬁre 15. In the:gtate, t he engaaing 5€gfg§tigﬁ g%%g firmy |ocked

15 rel ative tostpg1finy i s tivd idpendtg and tD6sDOSideds,0fsd kateal i ng
menber 2 in the thrust direction (axial directifﬁg i$ substantially fixed
relative to thetosi@k nsupply 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 Se described.
The toner bottle 1 is generally cylindrical,
and one end thereof is provided substantially at a
20 center with an gpening 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 description in
conjunction with Figure 7, (A) - (C), the opening la

is unsealed and resealed automatically by the sliding



*

assenbly of apparatus. Therefore, even if the toner bottle 1 is 20
retracted in the direction indicated by an arrow arrow b, a6 shown is (O
in Figure 7, the sealing nenber 2 does not nove in the same direction, but
is firmy fixed to the driving portion 20.0n the other hand, since the
toner bottle 1 is instructed, the sealing 25 nenber 2 is separated away
fromthe toner bottle 1 with certainty, E@ that opening la is unseal ed or
opened. The sliding retracting operati on“of the tuner -39 bottle 1 may be
interrelated with the opening and cl osing operation of the front cover 15
provided in the main assenbly 100 of the apparatus. As for the sliding
operation, th ! tl Ry i i the .sealin er 2
fixed, or theq%%a%q{lgfgfng%ersgfarlm ggﬁg%dﬂwélﬁéﬁ:h% tt(%)’n?rhebgtog?gbl fixed,

or both of th e ;5 g a ; : mn%& toper is used up
fromthe tone?gglo eo?t |13’, @ﬁe@%?&ag%ﬁgfh%ﬁﬁlﬁ% talggﬁ'egdt B?o exchange
it wth a new tgneforeat tdot18ha@ .di snmounting operation is carried out by the
above-descri bed steps in a reverse order. In detail, when the operator
opens the front 15 coveut, thee firekl endnpootion sof Rities tseadlliagmmembhedy of the
toner bottle advances toward the sealing nenber while the sealing nenber is
| ocked in % he Zmitherssdisblfprogled hecupprdaics]l pyriddncthavtiagseal i ng nenber

of the opening is automatically sealed. 8y a pushing 20 nenber 21 which
wi || be descrigRgpgidiepfsiestion Bepadsanfebeasing ifnrdes recedydind to

rel ease the engagi ng pr%%fction fromthe | ocking hole. Then, the main body

of the toner HRARTHOR 4 Ian diseaargdaaniron the (¢l ving BaF tierneP
re-press-fitted ing he openi ng, so that_seali ng nenber, i s di sengaget
fromthe main %’é%‘é’rf%f Roli ﬁﬁegﬂgﬁagﬁﬁﬁ‘gpigf'f FRRPATFNS oA FYER 8 i s
repared for I 0. r QM h N =4 e appar at us.
E)St Irouct ure el P%%éﬁﬁ?é‘é%ﬁ;gg?igﬁ%s OEF}g%?réé%t oerq;cfetsé(i:’% pﬂoon w | |

be made ag 10 {AGafidd' Prdfectiich RAll BHle! PE18LEERS Pio Y ctlAS§ 2! | gnENt

elastically deformable (in order to enhance or assist

the elastic information, slits are formed at lateral
sides of the regidn S0 as to extend to the free end of
the cylindrical portion, as will be described

15 hereinafter).

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

20 described in detail hereinafter.

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

As described in the foregoing, the toner
bottle 1 is generally cylindrical in shape and is

25 disposed generally horizontally in the main assembly
100 of apparatus. It is rotated by the main assembly

100 of apparatus. An inside of the toner bottle 1 has



5 when the toner bottle 1 is brought into engagenent with the main assenbly
driving portion 20. In a conventional drive transmtting neans using a
conbi nati on of projection and recesses type coupling drive, it is necessary
to engage a recess and 10 a projection with phase alignnment. This is not
necessary according to this enbodinment. Referring to Figure 18, this wll
be described. Figure 18 shows a positionﬁ relation in the rotational
direction between the engagi ng projecti A3 15 and the engaging rib 20a
when the sealing nenber 2 is inserted into the driving portion 20. The
engaging rib 20a is provided at one position, and the engaging projection 3

e o0 eneay na BoRest g (i endBror@®alTh Nl il AN 4ageRE! 0 202 20

t he 20 engagi ng I on are not alltgned wth eac er when the user

inserts the toRe{i80iid & Wmeth el t&snteensst@pétier&tat%si,n%ﬁrgt gdnbpto the

predeterm ned position, the sealing nenber 2 is | ocked with the driving

portion 20, angdswed imecHeonfidlodikectios 2borhiettReiRdicdahe seal i ng nenber
2 is anay fromthe toner bottle 1 to establish the toner dischargeable
state. Howeverprappetibmdomn dnide thesitbnen is diwchargkll rhtratghnshedi recti on
of the toner bottle 1 upon the insertion of the toner bottle, the engaging
proj ecti ond 3A PReRiRgNkr fgnmed Bt engepingfrthe 2eners botdde Ln (A) of
Figure 18. In this case, even if the toner 5 bottle 1 is inserted into the
predet er ni ned posi ti on, ThedeFRGlnSEEREFRES | OF the itanarr BeEtdeth t he

engaging rib 20a so_that, it .is not released, putwardly. .Then, the locking is
i ngo?r;:)l gt el. I fa?ﬂ%rﬂﬂ’%rtc%)cﬁliq é’rfsﬂ;’%r gf‘?’ﬁﬁbﬁ“vﬁﬁ rP%&lgki&fB?'t he tolne? |

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



10 retracted together with the sealing nmenber 2 since the |looking with the
mai n assenbly driving portion 20 is inconplete. The opening |a cannot be
unseal ed car opened. In order to avoid this, the nunber of 15 engagi ng
projections 3 is larger than that of the engaging ribs 20a by at |east one,
by which not all of the engaging rib (s) and engagi ng projection (s) are
aligned. In the case of (A) of Figure 18, one of the z0 engagi ng
projections 3A interferes with the engaﬁ?ﬁ@ rib 20a, and therefore, is not
| ocked with the main assenbly driving portion 20. However, the other one of
t he engagi ng projections 3B dues not interfere with the engagind rib 20a,

and therefore,o%ttljlé &@E{leé:tilsyﬁfllgc ggg%&_;t 2°t€§“ O%{iﬁghpqﬁei on 20. Thus,

even if one of tThe engagi ng projections n correctly, the

other engagi ngeprf S£1d Phatd.| S The 'sﬁ%fSEEVSEH:Helﬂ%PfE nbeNAef ore, the

toner bottle 1 1s separated away fromthe sealing nenber 2 w thout problem

so that openingagp ds anseawk, A balrahetopeni fgcltndd prsRAHaSdnst he

i nconpl etely engaged 5 engaging rib 20a is brought out of the interference
sooner or | at e40dywhirh radeatingl idkedt ke tharaspssenbd vl iddregyiont i on 20 in
the direction indicated by an arrow c, and therefore, correct |ocking of

t he engagi’hg pebjtheiaxisAi thesttopers bottley 1 hoherembrofl ®neotadt i on, as
shown in (C) of Figure 18, the engaging rib ZOa is engaged with the

engagi ng proje%@?c#ﬂ%ﬂ%n%ﬂ)RqﬂﬂQQﬂyﬂﬁtﬁgﬂ pxtepdsste ta erpiighharheod t he toner

bottle 1. Hy providigg t he nunberagf en aging 15 grojec;ions 3 which is at
| east one | arg®f MRRPREEBLMer JPeerGRSEndS, fLRabE digcharged one of the

engagi ng projegtions is, engaged w th the | qgg¢ki hol.e wi t hout an

i nterference V\fo“t ee’f‘fb&%i‘%@idﬁrﬁle#égﬂegﬁ?vgﬂﬁ?uqlhet ARSYR9Df t he
toner bottle 1,in t r i;onal. Jdikection. 1n S ner,, the toner
bottle 1 Can b%asasg%eﬁey %‘I‘a@qlﬁ r?efdlatlpi)‘%atrtgﬁﬁg.t?ﬁéf%ujfmngtf_eoftwg engagi ng
proj ectiopg 3 fRYys @o%%&'rbf AREHIFFAR WMURLRE 46 &H&istt aﬁf’altl}f}f‘égt- I'n that

case, the nunber of t engaging ribs Is not nore 25 e. . Inthis

case, even if gheaiwgbes e I Rr@AGNEne Barand hdfbarngrer of the
engagi ng -43 projections are the sane, the distance (phase) between the

engagi ng rib nBychesensie thd fiaiclinaftion oiietdesiadTendd wss)ediaiomeen t he
engagi ng projections, by which at | east one engagi ng projections is not the
5 line with thé0enghlye ntoned ipEdvancednsemardntbé fhent side of
the toner bottle 1. By repeating this operation, the
15 toner in the toner bottle is gradually fed to the
opening la while being stirred, and is discharged
therethrough.
The driving type of this invention is not
limited to the rotational driving type such as the
20 type of this embodiment aor modification. The toner
bottle may be vibrated, swung or may be moved in
another fashion to supply the toner. In other words,
the driving may be rotation, swing, vibration or
another as long as the toner is discharged from the
25 bottle bf the toner bottle is moved by the main
assembly 100 of apparatus.

In the above-described modified example, the



bottle, so that correct |ooking can be acconplished there. Wien a plurality
of engaging ribs are provided at different circunferential position, it is
10 preferable that engaging ribs are disposed at regular intervals in
consideration of the drive transm ssion property. Figure 20 shows anot her
exanpl e which also elimnates the necessity for the phase alignment. In 15
this nodified exanple, a shallow | ocking groove 20e is extended in the
entire inner circunference of the engagr&§ portion 20d of the main assenbly
driving portion 20, and an engagi ng hole 20d for engagenent with the
engagi ng projection 3 is fornmed in the 20 | ocki ng groove 20e. The | ocking

20e i d t | et el ith th '
o of ection 5. PEATTS EPERTA A aehBo T pEPIP TAr F iSag8ndnt o per it
t ti ' ' . ' | g L ti 25
Lot el Al e SLER LAE L8nEF O E RSy UBAORRRR o0 UPOD
(A) shows a stat€atibndl Writiifg foftes 18NEFakohititedl RATHRObuYEie bEEN

inserted into the main assenbly driving portion 20, and the engagi ng hol e
20d of the maifemsseMy \tHEdughN&hBOERADIng Onédtse ¢ 2 tNGAAH REcRLP] ection 3

sealing nenber 2 are not aligned 5 in the positions in the rotational
di rection,5 as rothtatige itonexXbotdlde- $ection. Wth the insertion of
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 1b being integral with
the main body lA 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 2Za (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 1lb functions to transmit
the rotational driving force from the main assembly
100 of the apparatus to the main body 1A of the bottle
25 through the sealing member 2, the cross-sectional
configuration of the driving shaft 1b is non-circular,

for example, rectangular configuration, H shape, D



the toner bottle 1, the state shown in (B) of Figure 21 is reached, in

whi ch the engagi ng projection 3 is half-engaged with the | ocking groove
20e. Wth the 0 state, when the toner bottle 1 is retracted, only the toner
bottle 1 is retracted in the direction indicated by the arrow b since the
sealing nenber 2 is locked with the | ocking groove 20e, so that sealing
menber 2 and the toner bottle 1 are spaggﬂbapart wth certainty 15 to
unseal the opening |a. Wen the main ass ly driving portion 20 rotates in
the direction indicated by an arrow c, the engaging hole 20d and the
engagi ng projection 3 are aligned as shown in (C) of Figure 21, and the
engagi ng pr oj j L$ N opnl qgﬁg v t he.engagi ng hol e
20d to pernit%%%gﬁgﬁgégﬁgngg?gtﬁg ?%?%%T%ﬁ&ﬁﬂ%r|V|Egk?%}cgslﬁgg$his manner ,

according Lo lielDatieMaRyihGoshare1BOLL | b3 BECPRABE bYaget 11 Lhe

mai n assenbly 1D0 of the apparafus sinp y 1nserting the r bottle

1 into the muiyy ¥sHY bt@@e Wit PPobetRedtegessity of adjusting the
position of the bottle 1 in the rotational direction. Therefore, the
exchange  -45 operati qhel arsvifAgesnath eH5 Ymay bt ibandlikied shNERet he
openi ng and cl osing operation for the opening of the toner supply container
i s aut onatsi calnaireeciyt dd off the bathlé bsseidlintefgral wityethar mi ng
apparatus, and therefore, the user is not required to.open or close the
openi ng. Thi s B3 Fngkmefbere 2pg5sEhovnt in Figunt didi-nalinFhisechsads of the

user. (Releasing nmethod) 1 Refgrring to Figure 22, the description will be
made as to rel iSRyage e h aeﬁ@ﬁgFﬁ%“i#kﬁ?&ﬁq(i?esdéﬁﬁlpﬁe mai n

assenbly drivi ortion_20. Wien the toner supply is conpleted, and the
toner bottle fp _ “bﬁ%?y?rfﬁénguﬁpﬁﬂg {%ﬁﬁg Wﬁqﬁdlgg1%h§ renoved, and
a new toner tm%éﬂé&'ﬁ%f%?é 1 side, and that opening is formed so

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

15 In this embodiment, the driving shaft lb is
fixed on the main body 1A of the bottle.

(Sealing member)

Referring to Figures 12 and 13, the
description will be made as to the sealing member 2

20 (drive receiving member).

In Figures 12 and 13, the sealing member 2
comprises a sealing portion 2b for unsealably sealing
the opening 1la of the toner bottle 1, and a coupling
engagement portion 2¢ (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



At this time, it is necessary to release the sealing nenber 2 fromthe
driving portion 20. As shown in Figure 22) the inside of the main assenbly
of the apparatus, nore particularly, the 2D inside of the driving portion
20 is provided with a pushing nenber 21. The pushing nenber 21 is novable
in the sane 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 conpleted, and the opent#¥la of the toner bottle 1 is in
an open state. When the | ocking between the driving portion -46 20 and
the sealing nmenber 2 is rel eased, the pushing nenber 21 is announced in a

direction indicat,ed by,an _arrow t hg rel easi ortion_4 at the free
end of the seeﬁ?’%ltglor?e?%?erlszti%?e%h%@ﬁnt ® s SeFi 8 ‘lig% is

el astically dqjc‘gr;ﬁg g eas?%g%r(?%%}gg, afgh %%raﬁqﬁggﬁgkgg{%,%}g he

engagi ng projection -3 Intégra rel easi ng por or ns

toward inside.; PypAddss-rilth@aeRgesi 8e PEHERLAG Ok 3 by w@h%ﬁnageed from the
mai n assenbly driving portion 20. 10 The pushi ng nenber 21 further advances

in the directicpeniingdnaOWtoneky subbLy ébentRy) iit0 sERITRAr bg kEepress-fitted
into the opening la, thus resealing the opening |la of the toner bottle 1.
The pushi rig nmesdedringgl membevwe2.f urt her advanced in the direction of arrow 15
a, by which the toner bottle 1 per se is retracted to slide the tuner
bottle 1 to a position&sodescribedt éntbee (teregdind,. s thei sgalingenove it. AS
for the driving structure for the pushigﬂenenber 21, it may be interrel ated
with the openi®RIFRER 2Bas 8 RGIBELRGt hole 22 Inr rARsTddFaRg1thef the main
assenbly 100 q{ a pargtus such thaé ¥hen the front cover 12 bs opened, the
pushi ng nmenberdZV IR EOTCH FRESHVPECTFYR EﬁeeﬂQ%ﬂmﬂfﬁﬁH%éVf 8P of sengagenent
bet ween t he se@' r]dFHRr of.,Lh n Q@ | e, ;and the Z5 driving
portion 20, an évmr%r? e%lgr %ﬁt t@%vgfé@%&és #)fsgt? th eingaga{}\gﬂ ed is the
directionpf 3L dhe AriGHRG LUEEY: 18, drtNd ehdRfiHg Ho1kNSa! i ke is used to
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 the engaging hole 2a. The engaging hole 2a
and the driving shaft 1lb have complementary polygonal
configurations. In this embodiment, it is square.
20 Because of the loose fitting of the driving
shaft 1b in the engaging hole 2a having such cross-
sections, the main body 1A of the bottle and the
sealing member 2 are slidable relative to each other
in the axial direction while being prevented from
25 relative rotational motion therebetween. With this

structure, when the toner bottle 1 is mounted (locked)

on the toner supply device 400, the sealing membef'z



- ¥

-47 effect the disengaging operation independently. In another alternative,
it is not interrelated with the front cover 15 of the main assenbly 100 of
t he apparatus, but a nmanual |ever is provided, which is 5 mani pul ated by
the user and is interrelated with the pushing nenber. As described in the
foregoi ng, according to the enbodi nents, the toner supply container can be
| ocked in the main assenbly of the el ectrophotographic 10 i mage form ng
apparatus by a snap fit type engagenent‘%?rh certainty by inserting the
toner supply container. Wien it is to be taken out, the snap fit type

| ocking is easily rel eased by pushing the rel easing portion. Thus, the

2 Very Simpl o GhdiAtS KA TenaPy ha AL SEh o) S el REFEOE: high

y sit . RegSrdtndPy "8 Yotroe FEGP” hi !
CF anom Ssi on TOF At ek agedt S B ohe S5l SHRMRRS BhebT8: ot oo,

and al so the ojedHiiypnd @n@died. operation for the opening can be
si mul t aneously effected. These advant ageous effects pan be provided by very

sinple action at |ow cagle WnigageABRECLeAGtH Chewastb 121l englagablhe drive
transm ssion. In the toner dischargeable state, it is not necessary to

provi de neans Halre r2® sreblbhes dgpoingnghatft 1HBi ¢ hethrmined sheht | b at the
mai n body side of the toner bottle. This sinplify the structure and avoi ds
t he probl em ofthathdihee@rgg@ott shdsecehgaged sErom reatiic otherolapovar se
particles and so on.. 5 (Enbodinent 2) Referring to Figures 23-25, 32, a
second enbodi Mgt TWlatHyemeyement betveen the | serlidus membes. 2TBRdsane
reference nunerals as with the first enbodi nent are assigned to the

el ements havi rig?® MPifH RO d8pGAdhE PARELe oFRT hei unseaddpgi| eBY _
Cer P, g4 e IS bR T o LPLes P i el '
portion) ig PrAyidediibulh WeehedtihaChieBls ' IStHle ¥ the sealing
member 2 is moved away relatively from the main body
1.
The description will be made as to the
engaging projection 3 (locking projection) which is
15 one of the features of the present invention.
The coupling engagement portion 2c¢ of the
sealing member 2 has an engaging projection 3 for
receiving the driving force from the main assembly 100
of apparatus. The engaging projection 3 is projected
20 radially outwardly from the peripheral surface of the
cylindrical portion of the coupling engagement portion
2c. The engaging projection comprises a drive
receiving surface 3a (driving force receiving portion)
for receiving the rotational driving force from the
25 main assembly of the apparatus; and a locking surface
3b (locking portion) for snap fit type locking of the

sealing member 2 into a locking hole (portion to be



15 cylindrical coupling engagenent portion 2c of the sealing nmenber 2 as in
the first enbodinent. In this enbodi nent, engagi ng projection 3 and the

rel easing portion 4 are provided at each of four circunferentially
equi di stant positions so as to 20 constitute pairs. The structures of the
driving portion 20 for |ocking engagenent with the engagi ng projection of
the sealing nenber is the sane as wth the Enbodi nent 1. Correspondi ngly,

t he pushing nmenber 21 is in 25 the formof~ a cylinder covering the outside
peri phery 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 {§] e Is t. T i f free_end portion
of the pushi ngﬂn'%krgé)de)r ’E%%QJ(IC'E%H Adr ?ggl H%gﬂr;rbéeér%inlﬁ)sq%@ %pfergggagégﬁst hat i nner

di aneter incregsgs, i t pckn f g%%% Lhde uces.
toward the free end?{)é;%rmlgﬁgt E‘gm%’gge%e%%%o%?otn a%ilsls&g%g%géggvxﬂh t he
apex of the rahdasd NGayO iRl edcHP8Bhé Pe( EAERGMHE W1 ostldl ktake g6e formed at
the lateral sides of the supporting 10 releasing portion 4 to facilitate
inward el asti ctitefopeinistateql. t PAuENILYi fige M) Re IdedRiFingdstibEade! easi ng
portion 4 and restoration. According to this enbodinent, the entire sealing
menber carP be 3at difrenlengaginge iolanda 18nd heheefloyakinchewrfaedac8bpn property
of the sealing nmenbers is drastically_inproved, and the manufacturing cost
can be reducedthe egaging ProiesfignodsPerfome threghiddfferentoner supply
is conpleted, and the opening la of the 20 foner bottle 1 is still open.
When t he engagéhﬁﬁﬁlqﬂﬁwmﬂim Ke ﬁaFﬂuaiﬁﬁﬂt%QPQﬁ%QHlﬁfrpEPFFbﬁlﬁﬁ and the

seal i ng nenber

2 t.qa b I d, cth hi mher _21 i d dt
the releasing PiF I TA0RR SRANADEEPETe [ 17eh i BAIR 2§SSRBIR.O ol easi ng

portion 4 is p. 555;&% rar. iP&ﬁ f hj menber
21. This displ%cgs tlggrgfg%?¥ﬁg¥53?§?on %Fﬁa%fgf3'iaF%2%nga kﬂ%o by the
el astic def or npde ¥ dd&neuRBakk BELLPE ] OMardd \a q%ﬁhgllkﬁaeef&ﬁl y, the
engagi ng projection 3 is displaced inwardly together with the rel easing

portion 4. By {hétentiim egeding)prorepetoitBing milstigegedifihgom the main
assenbly driving portion 20. The rel easing steps are carried out in
interrel ati on metion thetopen theopeadingmefbeha anchahgenaducbody t he
operator. Therggjéﬁg’tgggiI%ﬁiqagglnggbgé ég'ééiégggﬁgg?iy open and
close the opening.
15 When the driving force is transmitted with
the locking surface 3b locked with the main assembly
driving portion 20, the surface 3b is effective to
maintain a constant distances between the sealing
member 2 and the toner bottle 1. This assures the
20 formation of the path of the toner between the toner
bottle 1 and the sealing member 2, so that toner
discharging amount is maintained constant. Thus, a
toner bottle having an excellent constant amount
discharging property can be accomplished. In
25 addition, the sealing member 2 is assuredly locked
with the main assembly driving portion 20 of the

apparatus, and therefore, the sealing member 2 is not



10 in the direction of arrow a, so that sealing nmenber 2 is returned to the
sealing position of the toner bottle 1, as shown in (C of Figure 25.
Subsequently, the pushing nmenber 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
enbodi nent, by the provision of the releasing portion 4 on the outer
surface of the cylindrical portion 2c, rRé-sanme advantageous effects as
with the 20 first enbodi nent described in the follow ng can be provided.
According to this enbodi nent, when the sealing nmenber 2 is proddced by

i njection nold

| f ' terjal, .th | d b i | d  and
t hus i nprovi ngi?ﬁ%ﬂﬁrgﬁgﬁ%%ﬁn%%géﬁ%&# gd%?Wﬂgﬁglb?& eh(gé%&ﬁ}r%ve an

rojection is r.t i dt f. the Leasi.p roj ion.,..so that
3he% t he main t%%%gogl{gééiégaqﬂéﬁég%%éPPacFégsfgﬁkngggléééﬁ¥ﬁﬁﬁiEFEUnsealing

of the openi ngeohbe gpgg%ﬁgqggpetmeen t he engagi ng projection (Iocking
surface) and the driving portion 20 is maintained. The rel easing projection

does not have such a funeddiingth Budieaekercthe, Wil Nadtoriduced to
mnimze the resin material cost in the manufacturing. It is a possible

alternati ve thepehibhg @0dtdesidy ichbararionedfathe vl iy Mdiber 32 to make
t he base portions of the supporting portion 2f 10 (supporting the engagi ng
proj ecti on andabhfiethel desving prayec tiransmidtingoopetat on Wdrh Hehi s
structure, the disengagenent action is made sure while nmaintaining a
sufficient rigfareyrbished ke jsipakenisealing nembgri heo ebhptyi ng proj ection
whi ch receives the rotational 15 driving force. (Enmbodiment 3) Referring to
Fi gures 26 thr bNEHPEBSIYE (IPG FCUMATH ROMEToFUPRLY pFRRERINGH a3 iben wi | | be
described. In the second enbodi nent, as shown in Figure 20 24, the engaging
projection 3 aﬁﬁoYigeaeleasing portion (releasing projection) 4 for the

seal i ng nggber 2 are pr&ﬂéqs&bégiﬁé“%£%§€@%i%%rEaE§ 8£e££¥3b1y in
general with the sealing member 2 from this standpoint
of reduction of the number of constituent parts, but a
separate member for the engaging projection 3 may be
mounted to the sealing member 2. Such an example will
15 be described in conjunction with a fourth embodiment.
The engaging projection 3 has a driving force
receiving function as well as the locking function,
and therefore, it has a certain degree of rigidity.
In view of this, slits 2e or the like are formed at
20 lateral ends of the engaging projection 3, so that
only the part of the coupling engagement portion 2c¢
where the engaging projection 3 ig provided, can
relatively freely deformable elastically téward 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



engagi ng portion 2b. In this enbodi meat, as shown in Figure 26, the
engagi ng projection 3 and the releasing Z5 projection 4 are provided at
each of four circunferentially equidistant positions on an inner surface of
t he engagi ng portion 2b. -52 Corresponding to such a structure of the
seal ing menber 2, the main assenbly driving portion 20 has a configuration
shown in Figure 27. The main assenbly drgiing portion 20 conprises a
cylindrical 5 portions including a free nd portion 20b, a small dianeter
portion 20c, a large diameter portion 20d and a rear end 20e which have

di fferent outer dianeters It also conprises a through-hale 20f through

whi ch the pushgg r21 is penetrated. The inner diameter 10 of the

t hrough-hol e 2 I'S constant The smal | dianeter portion 20c has a m ni num
outer dianmeter and is pPiPMiHEed etibbRai ABnENTEKE %gadqn%f)%z@abewbﬂgsl n the

| ongi tudinal direction of the driving portion 20 at each of th

di anetrical |y ppphstégragostititonthe tbaRehgrmemiget 2 Hrguwha s28, the
description will be made as to engagenent between the driving portion 20
and the seal i ngmpeddyeent?. in this enbodinment. In Figure 28, (A shows a
state.in which the toner bottle 1 is inserted in a direction indicated by
20 an arroWw b for a uséfhq Freesead parkéantehcthe®NIagIing nto the nain
assenbl y of apgaratus Q&mhlch t he tone& bottle 1 js nat yet been | ocked
with the drivi RECHIFEIUh GsprPcF\F’i"c}éG i Hithed iedRPhs ingf ©&FBar at us. As

h f_Fi 28 the _t 25 bottle furth ted,
The. engag ny pFEPBETITh EPTHAMIAEA AR EREPEEATY AP dPes Eioh: ought i nt o

contact w th theeiaig. asseiiily libkind PO i400r20 Altko 1183 drygided by

t he tapered sur ee en por i‘on of e enga i ng

projection 3, ghgeisn WRBLldne ﬁaqneha§ah£f&IYo&eépr£ﬁ¢ra% Gh fgpkher

insertion, the engaging 5 projection 3 having passed by the stralght

portion 20g, atapbpyd surfdde Fc MedaioesBa 186kimd CRIECffommbRON 1S
rel eased by the space portion 20h not having the engaging rib 20a, and the

engagi ng proj ethnen surfadd rafl theodrdéstingt pottiomedn sasddatel v 10 dri vi ng
portion 20. In the state shown in (C) of Figure 28, the engagi ng projection
3 is firny engogeging iRrairchinwim 3addorbipgdrertinn bdim iddspl@cedch t hat
position of the sealing nmenber 2 in the_ thrust direction (axidl 15
direction) is IPWREA}R[ER iARek dokgi fhBodgching et hemhdthe e 1. Therefore,

when the t bot t | t ted th ft mber 2
ot retractod EBBBERGSRAIFS 5 CHREPeBOEE) EoLSBINETL Y i 1 xed to the

main asseqbly JplyiRg ROfd 'k of the driving portion 20. When the

locking surface further approaches to the locking hole
to such an extent that contact of the tapered portion
3c to the inner surface of the driving portion 20,
that is, the locking force is released, the portion

20 supporting the engaging projection (locking portion)
restores from the displaced position, thus completing
the locking between the sealing member (locking

portion) and the main assembly (portion ta be locked)

of the image forming apparatus.
25 After the completion of the locking action,
the relative motion between the sealing member and the

main body of the bottle is automatically imparted'in



20 20.0n the other hand, only the toner bottle 1 is destructive, the
seal i ng nenber 2 becones away fromthe toner bottle 1 the unseal or open
the opening la. The retracting operation of the toner bottle 1 nay be such
that toner bottle 1 is slid in interrelation with 25 the opening arid

cl osing operation of the front cover 15 (Figure 2). Referring to Figure 29,
the rel easing or di sengagi ng action |? this enbodinent wll be

descri bed. Wien the sealing nmenber 2 is 6 be di sengaged fromthe main
assenbly driving portion 20, the pushing 5 nenber 21 di sposed at the
central portion of the main assenbly driving portion 20 is slid in the

direction of affoO By pelr! ¥rohi eAcht otRef] qaged, feygm the main
assenbly driving poﬂﬁéyy%o “éﬁba vanc?ﬁg eepu§ﬁpng menber 21 in the 10

direction of adp&nriy ried alrdgeRlte@ tcBeehaanst fHdr Wi sthr@el. dedni n the
I nside of the sealing nenber 2, the part supporting the rel easing portion

21, as shown ithiB)efodhingnts 2he dehdiny meibar dly egddeal wigheasi ng
portion displaces outwardly, and therefore, the 15 engaging projection 3

di spl aces out vizhealImairByasdemhlyvt lof appagatyspsockcthan nibviemedits@éngaged from
the main assenbly driving portion 20. Wth further advancenent of the

pushi ng menbertira shiding direation 5 aregentedi handddl ithi2Gtageber 2 is

press-fitted into the openln%,13 as shown in (C of Figure 29. In this
position, the SR&IMHP RaffeC: thendottde: s Bﬁ‘éﬁ%’éeq PSor&veaceENer bottl e

1. By further dvangenent f. the shlng nP 21 in the direction of
arrow ~a, the oYY Yb@P Ofsc38se| FRe RSB t o0 a position Were

the user can easily té“ﬁ%fé?ifhg“%% 15u 8s119Yna 13, the

description will be made as to the structure of a
10 releasing force receiving portion which is another one
of the features of the present invention.

The engaging projection 3 described above is
provided at each of two positions which are
diametrically opposed to each other, and the two

15 engaging projections 3 are connected by a connecting
portion which functions as a releasing force receiving
portion 4. When the releasing force receiving portion
(releasing portion) 4 receives a force from the main
assembly o0ld 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 i1s preferable that sealing member 2 is



As for the driving structure for the pushing -55 nmenber 21, it may be
interrelated with the opening and cl osing operation of the front cover 15
of the main assenbly 100 of apparatus such that when the front cover 15 is
opened, the pushing menber 21 noves in the 5 direction of arrow a to effect
di sengagenent between the sealing nenber 2 of the toner bottle 1 and the
driving portion 20, and when the front ver 15 is closed, it is advanced
in the direction of arrow b. AIternatiV%ﬁV} a driving notor or the like is
used to 1o effect the disengagi ng operation independently. In another
alternative, it is not interrelated with the front cover 15 of the main

assenbly 100 a t {qyggy- eyen .S P | ded, which is
nmani pul at ed b;ﬁatnhlteﬁﬁggrgagnga?gugﬁtae?re at e(}dvr\ln xﬁltdﬁgglgg%lﬂs ing menber. In
this enmbodi megiastql FB58AShAGLPLA] | &P e NGlkeSXPRECEnbENAY! Si de, and

therefore, in case that toner supply container is unintentionally let fall,

t he rel easi ng nafalrii@n ,i 8rnahotBERARShu Ptk HiaTe et ®od2@st igapheck resi stant
property is high daring the transportation_ In addition, by a very sinple

sliding of theaheysmaygbeepboridedtiby donnveoid mndecpaciaver eslbeest i ons, the
drive transm ssion of the toner bottle can be 25 easily disengaged, and

si mul t anedusl| yThet Iseadpogi ngmtied 2| desimpllly thes epexiopgroklabticbter bottle
can be acconpli shed. -56 These advant ageous effects can be provi ded by
very. sinple &imcenist ipoRrresstiikted cnmdibes opeainge lantor 8eakbl e drive
transm ssion. . Enbogliemﬁnt 4) 5 Referring to, Figure 3Q, a fourth enbodi nent
of the presenttGnveén® BESki MPLEELIAbsES | ensiyy, polypthyienRe, as shown in

SERERTIE A5 cpn e b B LA S R R
normal chain polyamide, Nylon (tradename), high
10 density polyethylene, polyester, ABS, HIPS (shock-
resistant polystyrene) or the like.

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

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

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

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

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

It is not inevitable to integrally connect



10 toner bottle 1 are manufactured separately with respective to each

ot her, and then they are assenbled. As shown in this Figure, two novable
arnms 3e are nounted by hinge portions 3h on the end surface of the sealing
menber 2 such that they are opposed to 15 each other. Each of the novable
arm3e is provided at its free end portion with an engagi ng projection 3
for effect with the engagement \Wich is_ggmlar 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
menbers connected by a hinge which function as a releasing portion 4. From

err inside of {he dRyadiy Profetiondd BLel 8eiéL8endpdrtd diPinagt ed opposed
to each ether at 25 a central portion. A spring 3j conpressed between the

fixed projectiwaspPévidida tftr Wil Respbecttvar angaetnd\pidiactiongg 3j, the
novabl e arm 3e urged outwardly, so -57 that engaging projection 3 is
engageabl e wi t &st sieowmi in Bigpmus/ 1d iandng7porti on 20 as shown in (A) of
Figure 30. The main assenbly driving portion 20 suitable in this enbodi nent
is for exanpl e(PhEvingolerde mqpivdng portywweh such a structure, when the
toner bottle 1 is to be engaged Wth the main assenbly driving portion 20
by the endagi ng proj ectROHPEELRG tios Fdgysghlée thectestrietismedildttie 1

D e e LY 0 PR S ST AL ol B e L MO, e
Tt Provaht boke 6ensactsdhidhd N5, TR B1FSHR Mol 19 B 98,20 Y
of the spring §£o£ﬁg§t£ﬁ£ a%t{héfgaéyayggigg the present invention.
In this embodiment, the sealing member 2 is
10 provided with the coupling engagement portion 2¢ in
the form of a cylinder. As described in the
foregoing, it also functions as a drive receiving
member to receive the driving force from the driving
force transmitting portion 20 provided in the toner
15 supply device 400.
In the cylindrical coupling engagement
portion 2c of the sealing member 2, the two parts
provided with the respective engaging projections 3
are elastically deformable, such that parts are easily
20 and elastically deformed by the tapered portion 3c of
the engaging projection 3 being pressed by the driving
portion 20. The releasing portion 4 is provided so as
to connect the engaging projections 3, and the
angaging 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



projections 3. Wth further insertion, the engaging projection 3 are
engaged with the main assenbly driving portion 20 at a predeterm ned
position by the spring force of the spring 3j, and sinultaneously, the 20
novabl e arns 3e restore the original position shown in {A) of Figure 30. On
t he other hand, when they are to be di sengaged from each other, as shown in
(8) of Figure 3Q the pushing nenber 21_'§_pushed agai nst the 25 rel easing
portion 4 in a direction indicated by an“arrow a, the engagi ng projections
3 are easily tilted, so that they are di sengaged. ~g8_ Simlarly to the
foll ow ng enbodi nents, the structure of this enbodi nent al so provides the

sane advant agepyg ﬂé@csis;tﬂéiéﬁya%a%&gog'gnem stiféréd Y Ids qof gemation is

not use, the engaging projection 3 nay e of any material not

exhi bi ting el apdeked BFDFHBIHO RRG1HEG: peBfetbese! Preodimgchoi ce of the
material is very big. For exanple, various materials such as alum num a

steel or magnesutface) obothe lsaralihgsmembatei al wipsn Khe edliileg i s usabl e.

A hi gher engagenent strength can be maintained, and the durability is

i nproved. The pamber & el odmeegtted vintb thekdnivimg heortsimn 30, clther ovi des

| arger movabl e range than the el astic deformation, and therefore, a larger

15 engagenent 8ReRth singexfiion Hseeromplished chyapronifding thery first with

hi gh reliabilié¥, Jn this enbqdinment, the elastic deformation of the

seal i ng menberdF3VIRA RATHICH: 40, wiER BrbBReRedsuatace Qb defigingype is
enpl oyed. 20 Ther ef he durabil,ity ig.betfer, ?ut t structure is

rat her conplic%?%%uégf#I4?ﬁfﬁﬂi§ﬁgbﬁgn¥§saf?m%%eﬁo§ FQﬁxg%ﬁﬁasnﬁEﬁﬁodinent

5) the driving portion 20. The sealing member 2 is
smoothly inserted into the driving portion 20 because

10 of the provision of the tapered surface 20b.

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

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

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

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

25 driving portion 20 in the main assembly of apparatus.

When the toner bottle 1 is further inserted,

the tapered portion 3c of the engaging projection“3 of



The present invention is not l[imted to the 25 foregoi ng Enbodi nents. In
Enbodi nent 5, the structures are the sane as that of said enbodi nent Figure
20) except for the portions which will be -59 described. For exanple, as
shown in Figure 31, the opening |la of the toner bottle 1 may be provided in
the cylindrical surface |d adjacent the longitudinal 5 end surface. In such
a case, the coupling engagenent portionﬁﬁi is not provided in the sealing
menber 2 and nay be nounted rotatably i*an end surface of the main body | A
of the toner bottle. In this case, the opening |la is unseal ably seal ed by a
shutter menber S. 10 The coupling engagement portion 2c as a fudction of

| ocki h j . ith i Nq I
(ariving port gk 5-4ked, Renblf 2 PIE pighe” el cbheale SR B Vi s by a

| ocking portiqnddackisngsakel 366 9f 1€ SBAUNPoRiBROPECIAON 3), a

function of receiving a rotatlona?fdr|V|ng force fromth main assenbly side
of the inage fgNoWnN@naRByr ahUFifire U5 VAR thie eRigagseagVpPej@eEidon (a
drive receiving surface of the engaging projection 3), a function of

di sengagi ng t I#e imabeingdgulidedf by heh& Otdmersd [surtflaeef 20 wheleai n assenbl y
(driving portion 20) of the inage form ng apparatus by a rel easing portion
4, and a fsuncthedmopfelasdicailiyi dgfohmed rtowangd fimsdderecei ved by the driving
force receiving portion to the coupling engagenent portion 2c and the toner
25 feedi ng menber fixe#ith the farkhepoinsertinm of; #he §PReEture, a force
of separating_the toner bhottle fromthe driying%portion 20 of the main

assenbly of BOYWE dpp §BIRGLNG GRECILELAP oF PASSERePY thtI e the
rotation is regeived fromthe in_assenbly of a ratus, they are

mai nt ai ned engsgtgllea&q%ﬁ I?°§§&ﬁno?ﬁgr,c° ﬁﬁﬂt‘)ﬂé eér(ﬂ”gl,%?\et %f’gé’éﬁ‘gi éed t hat
transm ssi on atan V! bottle is

uni ntenti 1)nal %y‘gdﬁiét}ﬁg{ggédfth%E%hgg?%%?E%%Rﬁﬁe%i%}&gfggggéure 33, :a sixth
enbodi menfp W Ideddusite o ithedpréQikiohhes e adte e¥kedbAeRbn the | ocking

(locking hole) not having the engaging rib 20a, by
which the engaging projection 3 is locked with the
driving portion 20, as shown in (C) in Figure 15. In
the state, the engaging projection 3 is firmly locked

15 relative to the driving portion 20, and the pésition
of the sealing member 2 in the thrust direction (axial
direction) is substantially fixed relative to the main
assembly of apparatus.

Therefore, even if the toner bottle 1 is

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

25 member 2 is separated away from the toner bottle 1
with certainty, so that opening la is unsealed or

openad. The sliding retracting operation of the toner



mechani sm the rel easing nmechanismand the drive transm ssion nmechani sm are
used between an image form ng .apparatus and a toner supply container
(sealing nenber). In this enbodinment, the use is nade 15 between an i mge
form ng apparatus and an el ectrophot ographi ¢ photosensitive nmenber

det achably nountable relative to the main assenbly of the image form ng
apparatus, in which the photosensitive .fgumis exchanged with a new one
after the service life. In 20 the other aspects, the structures are the
same as with Enbodinent 1. In Figure 33, the coupling engaging portion 2c
provided at an end of a photosensitive drum 10~ is engaged with a driving
portion 20 of Howrilwrilnmagseabiytbrefatdie witigeheobpengngpaadat us simlarly
to Enbodi nent 1, so that rotational driving force is transmtted fromthe
driving porti @lodingoopkeaphohosenshé i front -ddvvereSeprovhdedtimctures for

t he di sengagenent therebetween is simlar to that of Enbodinent 1. As wil1l
be under st ood,theh@adn essemhhyniCQi oh the RpFaTAt@E.t his i nvention is not

limted to the 5 toner supply container or the image form ng apparatus, but
is applicable to a str@8tdPE FBP $idLHd (WRHFHSMat tBRaFONSHI ng or
reversing

the 10 opdn nhiyebd BBToRp FLRdA Hh 1 HRE st O geBRror. Trred, o
oper at or 1 ho Hai R Ba5 16P0: RERBBRCF BEY e 14 SR H- oS, R (e’ seaing
member with tl}a%tec'l%aqe'ﬁglted?eBWBgtﬁhgf Sﬁ?éni rﬁ&f“ﬂg‘)%&id 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 dismounting
operation is carried out by the above-described steps
in a reverse order.
In detail, when the operator opens the front
15 cover, the following occurs. First, the main body of
the toner bottle advances toward the sealing member
while the seéling member is locked in the main
assembly of the apparatus, by which the sealing member
of the opening is automatically sealed. By a pushing
20 member 21 which will be described hereinafter, a
releasing projection is actuated to release the
engaging projection from the locking hole. Then, the
main body of the toner bottle is retracted together
‘with the sealing member re-press-fitted into the
25 opening, so that sealing member is disengaged from the
main assembly of the apparatus. By this, the toner

-

bottle is prepared for being removed from the main’



15 and the driving portion 20 mai ntai ned, by which the sealing nenber is
press-fitted into the opening, thus acconplishing automatic sealing.
Thereafter, the pushing nmenber 21 slides to De contacted into the rel easing
portion, and the 20 engagi ng projection is disengaged fromthe driving
portion 20. Furthernore, the pushing nmenber 21 pushes the main body of the
toner bottle together wwth the sealing nenber toward the change cover to a
position where the operator can easily t4Re the toner bottle 25 out. In
this manner) the sliding novenent (retraction, advancenent) of the nmain
body of the -62 bottle used for unsealing the opening can be used for

resealing the open wth i mpl e structure. In addition, the slide novenent
di stance of th@gf)ﬁ'gwr%goﬁe%rap@ﬁaﬁé’snade shorter than in the foregoing 5
enbodi nents, a h ore). l.ication_of.the.apparatus t he mai n body
si de can be avEQE%Eé%Q¥Eeé3ﬁéiﬁ%%%? F Fﬁglgﬁggﬁeéﬁhﬁeaﬁ%} |§€ﬁ§agenent
between the main assenbjye péegéﬁﬂ‘%dzi?%%grggnﬂa@gpﬁ atdisnd the toner

bottle or the |10 photosensitive e e used I n Enbodinents 2, 3 and

4. In Frbodi negtiscdufe Minidutildte vheyaseaksotyt be pialand1ignmeaiect i on of
the main assenbly of apparatus in a direction (axial direction, for 15

exanpl e) of rewhénvehavtomer dotttie dedlsi bgonghbeintel exidagentemtt he nmai n
body, the engagi ng projection or projections are noved in a direction or

di recti ons subwtthtthe | pajrergesaibdy drivénghpodtiext2®n (radi al direction,
for exanple), and therefore) the structure 20 fvr the di sengagenent is
sinpl e. Even when a pl ufF&l 3 tSeavendifagilngrive; tranemstting meapisded, all the
engagi ng projections are brought into disengaging_positions by a force
appl i ed subst aRE#3¥1§ cembina tﬂ@mﬁr°dﬁ&tgﬁgr@ggrﬁﬁcﬁqﬁgﬁﬂﬁﬂgéture for the

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 ghows a positional relation in the
rotational direction between the engaging projection 3
15 and the engaging rib 20a when the sealing member 2 is
inserted into the driving portion 20. The engaging
rib 20a is provided at one position, and the engaging
projection 3 is provided at two positions (3A, 3B).
Assuming that engaging rib 20a and the
20 engaging projection 3 are not aligned with each other
when the user inserts the toner bottle 1, when the
toner bottle 1 is inserted into the predetermined
position, the sealing member 2 is locked with the
driving portion 20, and when the toner bottle 1 is
25 retracted, the sealing member 2 is away from the toner
bottle 1 to establish the toner dischargeable state.

However, depending on the position in the



25 di sengagenent is sinple. In Enbodinments 1, 4, 5 and 6, the rel easing
force receiving portion of the sealing nenber is disposed substantially at
the free -63 end portion of the sealing nmenber) so that rel easing force
receiving portion can be engaged with the nain assenbly at a relatively
early stage after the start of insertion of the toner bottle. 5 In

enbodi nents 1-4, the driving portion 20 &iovided in the main assenbly of
the image form ng apparatus is providedWTh a | ocking hole and an engagi ng
rib, and the sealing nmenber 2 is provided with an engagi ng projection
portion 3 engageable with 10 the | ocking hole and the engaging rib of the

dri vi 3 . : ; | ati hj b
cverae. " ofiotatich WizeREILECLE OB EEBRAE B WBIA LR TN 0°

reverse. In other wor Frvin enbly of the

D U2s o PG e thiaC 1 882 0bAG R 0/ B ikl BeglELersh o

portion 15 (rel easing projection), and t S I'S provided
with the | ockizg ila iyned ke tangagi 88gagbng Wil RILCRsAshbWHCINI €, the sane
advant ageous effects are provided. As described in the foregoing, according
to 20 these enffodigfeftigurishast.ongn anisnvdsks) iavgerc aft aheettonsd t he main
assenbly of the imge form ng apparatus are |locked in a snap fit type
engagenentd, arptbie dedls rigsestedr inho bhe predetftanmined pogagtdnj nt o or

di sengaged fromthe opening of the toner acconmodating 25 contai ner,
wher ei n t he | ddi& pSagiage Predecihone3h clrtaripny mith $hepesgsgingt ure

wi t hout | ead on the user. -64 Therefore, the taper supply operation can

be carried outtiRy 40% SRsdhak df dScROEeteleasad ofiwerdlyeat TheRnenber, a

t ti t ai_ner, d i f i an be 5
brovi ded at | oo ARG 15 EREORRIBRE! onLh i APARIL BOELE i LR ref or ence
o the St ruct s i Q% RLhRack! bie B PUdMAL 1o she detarls ser

Earth and this
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 all of
the engaging rib (s) and engaging projection (s) are
aligned.
In the case of (A) of Figure 18, one of the
20 engaging projections 3A interferes with the engaging
rib 20a, and therefore, is not locked with the main
assembly driving portion 20. However, the other one
of the engaging projections 3B does not interfere with
the engaging rib 20a, and therefore, it is correctly
25 locked with the driving portion 20. Thus, even if one
of the engaging projections 3A is not locked

correctly, the other engaging projection 3B is



€

application is intended to cover such nodifications or 10 changes
cone within the purpose of the inprovenents or the scope of the follow ng

clains. ~5 20

25 -65 WHAT IS CLAIMED 1S: 1. A sealing nenber for

as may

seal i ng

a toner discharge opening of a toner accommodati ng contai ner detachably
nount abl e to an image form ng apparatus, said sealing nmenber conpr
| acki ng portion for being | ocked Wth a portion to be | ocked provi
said i mage form ng apparatus, said |ockt portion being adapted t

di splace with
| ocked, wher ei

a relative closing novenent relative to ,p said port
n said toner discharging opening is brought into an

el ative 1o sarATETAY ABSHitAstR bRt Ser R £RPeR, HOTEES ob i
being In enIAGURald AY S-BAT LhOTaLO1 NG WASKRY: 2odeolie! ool

recei ving porti

10

15

20

25

recerving fFom o rm ng app rat us
problem, so that opening la is unsealed. After the

opening la is unsealed, the incompletely engaged
engaging rib 20a is brought out of the interfaerence
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
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
projections 3 which is at least one larger than the
number of engaging ribs 20a, at least one of the
engaging proﬁections is engaged with the locking hole
without an interference with the engaging rib
irrespective of the position of the toner bottle 1 in
the rotational direction. In this manner, the toner
bottle 1 can be assuredly set in the apparatus.

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

In this case, even if the number of the

o
-

engaging ribs and the number of the engaging

1
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rel easing force for rel easi ng engagenent between said 2Q | ocking p
and said portion to be | ocked by displacing said | ocking portion.
seal i ng nenber according to aim1l, further conprising a | ocking
receiving portion 25 for receiving fromsaid i mage form ng apparatus a
| ocking force for |ocking said |ocking portion with said portion t
| ocked by displacing said | ocking -ss_ggrtion, wher ei n when sai d

farce is released, said |ocking portion

Stores to its original p

ortion
2. A
force

0 be
| ocki ng
osi ti on.

5 3. A sealing nenber according to Caim?2, wherein said sealing nenber has

a cylindrical

proj ection proyp&adiiddl Sald én%C‘gQa%%,p%&i Bﬂs@%é%ﬁ(ﬁe%%wﬂté%&%

recei ving portion, and a ﬁéiea5|n

portion at its end, said cylindrical portion has a

projection provi sal

ocki ng
ce
d

rel easing forcend esffadity RAY R be mAdecal FPerd®iDefonfGgRr ding to Caim
3, Wherein a region of said cylindrical,portion in which 15 said | ocking
proj ection andifgtdéhde! @afdde) Detween @Reakfghf iy dokbactalors!,i el | y

def ornmabl e by said locking force and said releasing force. 5. A se
menber accor diwigi¢lv &1 dieast oie einemetingsprdijeytidk iinlngiottheon has a slit
at each of sides of said region with respect to a circunferenti al
of said cyiindiinelwikh tthe engaging iribbepeg the eingelr tiom- afr abeend of said
cylindrical portion.

10

15

20

25

bottle, so that correct looking can be accomplished
there.

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

Figure 20 shows another example which also
eliminates the necessity for the phase alignment. 1In
this modified example, a shallow locking groove 20e is
extenﬁed 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
locking groove 20e. The locking groove 20e is not as
deep as to completely engaged with the engaging
projection 3, but is so shallow as to permit half
engagement to permit automatic unsealing action.

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

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

al i ng

direction



25 6. A sealing nenber according to daimb5, wherein said | ocking
projection is disposed closer to a free end of said cylindrical portion

t han said -67 releasing projection. 7. A sealing nenber according to
Claim 6, wherein when said rel easing projection does not 5 receive said
rel easing force, said releasing projection is nore outward than said

| ocking projection. 6. A sealing nenber cording to daim?7, 10 wherein a
wi dt h of said | ocking projection neasuretf:in a circunstantial direction of
said cylindrical portion is larger than a width of said rel easing
projection measured in the circunferential direction. 15 9. A séaling

menber accord! fignd) HIA® 4, nalenst nyé@iﬁeérpcﬂﬂg&te@hﬁg&isgg%%éai d

rel easi ng projection are pro at” an outer surface o I ndrica

portion. 20 1035urdfAd) idid vIRGPEbraE6R" £ NGl t‘ﬂealquagmeeﬁ@w #gy d | ocki ng
projection and said releasing projection are tapered at 1ts outer surface.
11. A sealing ¢eniisy ndae0adiseable & avihd srtd.on?20f dhiheneconpri sing an
engagi ng portion engageable with a portion to be engaged of said toner
accomodat i ng exgdginge projeectéon 3aseakbimmoienbexo2t aoe nbdtsal thned 68
sealing nenber is slidable relative to said portion to be engaged of said

t oner accohmodin i the ReRiGiieas Whi thenspirbionalg dirgsgénpntadi th said
portion to be gn%aged bet ween an openi ng position where sai d toner

di scharge 5 opEMiifptied dfeX-EngraserserhiPhosiWiitdn thReiBseaton oier

di scharge openjng is clqgsed. 12. seal i nber, a rdi.ng.to Claim11,
wherein after t’é?atqrberfe °§:|g°.<}(,ehirg£h8p§ ?ﬁ% ﬁr}g"% d‘lﬂ’gﬁgglﬁfi ﬁf'%u’f?‘ue cl osed
state to the t iqg.l i ri| i i ved away from
ai d portion (o o PAERFy o SRFHHPCRE St RETEELELY SOHET N
receiving a relepaidihdduC rithothd: 16cRERY | SibdRI™E . acqetdi pgeto Caim 12,
further conprising adriving force receiving portion for receiving from

sai d i mageo f orgi Ak ARRERLEe fofebVbosriOrra d detraededy bRIEIthd said
toner acconmopdati ng contai ner toward said toner discharge 20 opening Wth
sai d toner di scheeygaapae 11g igereyractédeimpare stiaeetioheindicastedl driving
force is transmtted fromsaid engaging portion to said portion to be
engaged. 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 c, the engaging hole 204 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
necessity of adjusting the position of the bottle 1 in

the rotational direction. Therefore, the exchangé'



25 14. A sealing menber according to any one of Clalns 11-13) further
conprising a plugging force receiving portion for receiving a plugging
force from -69 said inage form ng apparatus for bring said toner

di scharge opening into the closed state fromthe opening state by a

rel ati ve novenment of said sealing nenber relative tv said toner
accommodati ng container. 5 15. A sealing nenber according to Caim 3,
further conprising a driving force recer4®ng portion for recei ving from
said imge form ng apparatus a driving force for feeding toner in said
toner 10 accommodati ng contai ner toward said toner discharge opening with
sai d toner discharge openin ing i.n the open state, said driving force
recei vi ng port?RﬁFé%% 53@838 gﬁ ds&R*8Yt ocki ng projection. Z5 16. A

I nmb di furt a.d f
Cransmitting portion 'f'é%de%a ofit¥s nyiade o DR BABEHN Tal 1y o

idt t dat
Container. 20 SHRESS ko) T BEbnifia D ?#3@-?%%%’ °15. “wher ein one

or more pai rs gin S Gk BARL k05T BReBitbS UG th Hgasi Ng proj ecti on

are provided. A sealing nenber according to daim1l, wherein said

| ocking poyti %sénﬂlqpl@&d ai tiha%al qoﬁﬂ&hgoapig@r@a:é 0GR tnerasspap fitting
manner . -70 19. A sealing nenber according to Claim1l or 9, wherein said

t oner accommodigtie O NAINRT reguitedt ed dpesadr clwmge ther wpegiagpar at us
with said free end of 5 said sealing nenber at a | eading side. 20. A toner
accommodat i ng This aXiaringttesc vhiel possihiibty ob contamipatiimgnithg appar at us,
sai d toner accomopdati ng container conprising: 10 a main body for
accomnmodat i ng hards ;0% %'&Riﬁ?g? sportion for being |locked with a portion to
be | ocked prOV|ded in said. e form ng apparatus, said |ocking portion
bei ng adapt ed {Re %ﬁﬂ%ﬁx¥QMhFﬁga rel ative closing novenent relative to 15

said portign to be lcxj%%%errlng 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.

P

When the locking between the driving portion



a releasing force receiving portion 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 20 displacing said | ocking
portion. 21. A container according to Caim20, further conprising a

| ocking force receiving portion for receiving fromsaid i mage form ng
apparatus a locking 25 force far |ocking said | ocking portion with said
portion to be | ocked by displacing said‘*%tking portion, wherein when said
| ocking force is rel eased, -71 said |l ocking portion restores to its
original position. 22. A container according to Claim21, further 5

d I t, ha I t ded with
said 1 ooking pit (16 Gk s"%ﬁa'n‘éﬂalﬁmﬁ'a??%&se"ﬁeé s%n‘”tﬁ%ri»ﬁs g o ™
rel easing projgahlan 4y Q %?,Slo\% dsi‘h &%1%9; %98&8&% | 4o portion.
10 23. A contal ner accor Ing to aim2 e eln are of"sard
cylindrical pogti&p 4 nediipeh r%qgaskﬁgkbagtmrm@%te %eag?.ééf%ﬂir&f easing

projection are provided is elastically defornable by s cking 15 force
and sai d rel eathegsddllizRy méhbeh 20Nbgi WRicRCOM delaaking poftfeh aherein

said cylindrical portion has a slit at each of sides of said region with
respect tosa cisceldsricorglily dedodmedcinothefssaw dixglcitddni cahdportion, Said
slit being extended to a free end of said cylindrical portion. 25. A
cont ai ner accoteit TRERANGInglm, 2 xhevwangaging prbiestidiong 3pintegtabn i s
di sposed closer to a free

with the releasing portion 4 the forms toward inside.

By this, the engaging projection 3 is disengaged from

the main assembly driving portion 20.

10 The pushing member 21 further advances in the
direction of arrow a, by which the sealing member 2 is
press~-fitted into the opening la, thus resealing the
opening la of the toner bottle 1. The pushing member
21 is even further advanced in the direction of arrow

15 a, by which the toner bottle 1 per se is retracted to
slide the toner bottle 1 to a position to facilitate
the user who is going to remove it.

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

20 closing operation of the front cover 15 of the main
assembly 100 of apparatus such that when the front
cover 15 is opened, the pushing member 21 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
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25 end of said cylindrical portion than said releasing projection. -72
26. A container according to Caim 24, wherein when said rel easing

proj ection does not receive said releasing force, said rel easing projection
is more outward than said | ocking projection. 5 27. A.contai ner according
to Caim26, wherein a width of said | ocking projection neasured in a
circunstantial direction of said cylindrical portion is larger than a width
of said releasing projection 10 neasuret®{m the circunferential direction.
28. A Container according to Claim27, wherein said |ocking projection and
said rel easing projection are provided at an outer surface of sand

cylindrical ortion contai ner accordjn Ibm 28, wherein said
| ocki ng prOJenﬁéiﬁ?taﬁ&eS§F&ePgﬁgé§9nﬁpﬁF% TR %ﬂ#%ﬂ%?dﬁggé?ed IR its outer
surface. 20 30. A.caont |ner ccordL

t
SIS AR ORI A i I
force . recei W%@%o@e@n’lsf gt £Ra! hQon éé’é}ﬁ{hgllzﬁﬁ%&gghQS openi ng for

permtting discharge of the toner in sa mal n 31. A contai ner

according tC"%ﬁﬁdFé%@s W%@Eeb”mﬁﬁhgltP@GérdH§C5EH¢¥aé@Peﬁhﬂﬁhl§sbr0U9ht into
an open state froma cl'osed state by relative novenent of said sealing

nenber relsat i wRadiowated wyn thedysert Andaisl Interddluwrg@omiitanthei ng in
engagenent with said portion to be | ocked. 32. A container according to
Claim 31, furtgheehiogmembiery a portion to be engaged engageable with an
As described in the foregoing, according to
the embodiments, the toner suppiy container can be
locked in the main assembly of the electrophotographic
10 image forming apparatus by a snap fit type engagement
with certainty by inserting the toner supply
container. When it is to be taken out, the snap fit
type locking is easily released by pushing the
releasing portion. Thus, the supplying operation from
15 the toner supply container is accomplished with a very
simple operation. Accordingly, a toner supply
container of'high operativity can be provided.
In addition, the disengagement of the drive
transmission for the toner supply container is
20 simultaneously effected, and also the opening and
closing operation for the opening can be
simultaneously effected.
These advantageous effects can be provided by
very simple action at low cost with compact structure
25 and reliable drive transmission.
In the toner dischargeable state, it is not

necessary to provide means faor rotatably supportiné
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10 engagi ng portion of said sealing nenber, wherein said engaging portion
of said sealing nenber is slidable relative to said portion to be engaged
of said toner accommodati ng contai ner while maintaining engagenent Wth
said portion to be engaged between an opening 15 position where said toner
di scharge opening is open and a closing position where said toner discharge
opening is closed. 33. A container according to Caim32, wherein z0O after
sai d toner discharge opening is brought=#Bto the closed state to the open
state, said |ocking portion is relatively noved away fromsaid portion to
be | ocked with said releasing force receiving portion receiving a rel easing
force. 25 34. contai ner according . to Claim33, further conprising a
driving force FREcRTIVRDF Efﬁhqlbagt the matn;Redy sidsnofathe mage f or mi ng
apparatus a driving fo for.feedi.ng,taner. in_said toner .accopngodating
cont ai ner toma%ﬂnggjepﬁéiﬁﬁ cﬁﬂ%@h&%&glbg§n¥h§ T EHEP8n8V°g$§charge
openi ng bei ng iyt LN i rd VA force is
transmtted frgﬁssgfﬁggﬁgé%%ﬁ%ﬁggfgﬁgﬁggg'sgﬁ%ﬁEéhﬁqéﬁgﬁﬁg'be engaged. 35. A
cont ai ner accopdbiict YoM WodHseCpairts c3334anahss &) sai d | ocki ng |
projection has a driving 10 force receiving portion for receiving fromsaid
i mge fornbng #EmRoAiment 2lyi ving force for feeding toner in said toner
accomodati ng container toward said toner discharge opening with said toner
di scharge openi ng bei ngRefexttiongpen Figares 23+25 dr32,i g skeawond recei ving 15
portion being provided in said | ocking projection. 36_ A container

accordi ng to Ceabagipent ef e W‘gi aAgventienwiglk decdesesdabedng portion
for receiving fromsaid i %%g fornigg apparatus a driving 20 force for

feeding the tonBf FRW@aF e FRPerghar 8ssul th i figistchar ge openi ng,
id drivi f . L Vi L i ided with i,d | ocki
orojection 25 eBbBaiREEt aRE Poldgh k0 MePRrundits Haulathshec ompr i oi ng a
hror et s . COl ! rart ! s oo
Substanti apry FEESEhohe I PRSI AhELORT ALtL0 B dosteibbiln O 00

toner accommdgll fHle COSMAGA St rutur® G@NbakBEEd LSO iRl ilcd il al m 20 or 28,
5 further conprising a driving force receiving nenber, provided with said

| ocki ng portion and sai&srsh&@siiig Figiireon3, f Df fleneiagbdisedti vi ng force
fromsaid i mage form ng apparatus. 10 39. A container according to Claim
20, wherein the releasing projection 4 (releasing portion) is
provided on an outer surface not inside the
15 cylindrical coupling engagement portion 2c of the
sealing member 2 as in the first embodiment. In this
embodiment, engaging projection 3 and the releasing
portion 4 are provided at each of four
circumferentially equidistant positions so as to
20 constitute pairs. The structures of the driving
portion 20 for locking 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,
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said |l ocking portion is |locked wth said inmage form ng apparatus in a snap
fitting manner. 40. A container according to Caim30, wherein 15 said

t oner acconmodati ng container is nmounted to said i nage form ng apparatus
with said free end of said sealing nenber at a | eading side. 41. An inmage
form ng apparatus conprising 20 nounting neans for detachably nounting a
toner accommobdati ng contai ner, said toner accommobdati ng cont ai ner

including, a nain body for accommodati ng4¥oner and a | ocking portion for
being locked with a portion to be 25 | ocked of said nounting neans, wherein
said lucking portion displaceable by said nmounting nmeans with a relative

cl osing novenent relatjve to sajd.portion tq -76_be ] ocked; and a

rel easi ng farcEaFéﬁﬁi Y Txﬁ%%9§$HQJF°Fe@§i@Pn§hﬁ FEFE s?$EF4RNQﬂ§'for

rel easi ng eng t i & l,ocki p i nd saj ortion to be 5
| ocked by di sg?ggs%nggl%w%{l nc'gE a%r if%%;e %‘hg §;g)§?’y$%ggf_rrgtatges for applying
a rel easing fopGEhiAg SAbibeL! LA iGN CRBIMERY PO {dflred! Zud

apparatus according to Claim4l, wherein 10 said toner accommobdati ng

contai ner is pthytdeshed tdyandakiintreases, e6atVisy e tEmitigs’ €Cei Vi ng
a

5 of the cylinder reduces, toward the free end, 'by which
the tapered portion 2la is engaged with the apex of
the releasing portion 4 upon the engagement. Slits 2e
are formed at the lateral sides of the supporting
portion 2f for the engaging projection 3 and the

10 releasing portion 4 to facilitate inward elastic
deformation of the engaging projection 3 and the
releasing portion 4 and restoration.

According to this embodiment, the entire
sealing member can be integrally molded, and

15 therefore, the production property of the sealing
members is drastically improved, and the manufacturing
cost can be feduced.

In Figure 25, (A) shows a state in which the
toner supply is completed, and the opening la of the

20 toner bottle 1 is still open.

When the engagement between the main assembly
driving portion 20 and the sealing member 2 are to be
released, the pushing member 21 is advanced to the
releasing portion 4, as shown in (B) in Figure 25, so

25 that releasing portion 4 is pressed inwardly by the
inner surface of the pushing member 21. This

-

displaces the releasing portion 4 inwardly (arrow d)



| ocking force for locking wwth said portion to be | ocked by displacenent of
said |l ocking portion. 15 43. An apparatus according to Claim42, further
conprising a cylindrical portion having a | ocking projection provided with
said | ocking portion and said | ocking force receiving portion and a

rel easing projection provided with said rel easing force 20 receiving
portion. 44. An apparatus according to Cb&in143, wherein a region of said
cylindrical portion in which said | ocking projection and said rel easing
projection ate 25 provided is elastically defornmable by said | ocking force
and said rel easing force. _77_ 45. An apparatus according to & ai m 44,

aher oi Cd : . i _ Lt i i d :
erein sai CM&I@HéI&f%ﬁéﬁénﬁéﬁg $i8nShi t@% éégékéghn%hgg?gg%nsal region

with respect to"a circu I rection portion,

said slit beingsb 8xdeadndh {sabddise end gﬁgéei:gg%aja@tiisal 3pggtion. 46.
An apparatus according to C aim45, wherein said |ocking projection is

di sposed cl osedisplacédetnwarilof togedheyl withi €l Paliddsimgt baptseh d

rel easing 10 Projection. 47. An apparatus according to Caim46, wherein
when sai d rel edsi nBy pthij ectthm eahgagingt pregjecttorsad dis dlisepgagefiorce, said
rel easi ng grojection is nore 15 outward than said | ocking projection. 48.
An appar at tis a&EeRdthg R3imasapubdy @Fdvéng BOTFIRM 4. s&he | ocki ng

proj ection neasgied in a circunstantial direction of said cylindrical

portion 20 is F&rERPIRGFLEPS)dich GFrd8AdoRE| BasiniprrediadderroNitRasured in

the Clrcunfere%hgagp hi &téégkation of the exchange cover by the

operator.
Thereafter, the pushing member 21 is advanced

10 in the direction of arrow a, so that sealing member 2

is returned to the sealing position of the toner

bottle 1, as shown in (C) of Figure 25. Subseguently,

the pushing member 21 is further advanced to slide the

toner bottle 1 per se to a position facilitating the
15 user who is going to take the toner bottle 1 out.

As described in the foregoing, according to
this embodiment, by the provision of the releasing
portion 4 on the outer surface of the cylindrical
portion 2¢, 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



49. An apparatus according to Caim47, wherein said | ocking projection and
said releasing projection 25 are provided at an outer surface of said
cylindrical portion. _7$%_ 50. An apparatus according to C ai m49)
wherein said | ocking projection and said rel easing projection are tapered
at its outer surface. 51. An apparatus according to Caim41l or 49) further
conprising a sealing nenber) provided Wth said | ocking portion and said
rel easing force receiving portion, for SébTing a toner discharge opening
for permtting discharge of the toner in said 10 nmain body. 52. An
apparatus according to Claimb51, wherein said sealing nenber has a

| 'i ndrical t] i ded .at it d. Wt ' Ki ti d
Chi d 15 ol choRRPTIAR PRI ORoF PP oRPosy i st 071 " G
Claim 52, wh | I d,t di.sch | ' |t
tate froma oot M Fp-bing BoESRE0ER W oaeti R cdct” B8 TEOD

relative to saigh M@t 0% MtiRnS2i0d 1 kORKE RBaPRES | ONTIREI vl dd3 iBQ0agement

with said portion to be 1ocked. 54. An apparatus according to Cai m53,
further 25 conprdddd ) RG] HAQE! ERAhcAJLaRaI ¢h Wdry a portion to be

engaged of said toner accommodating container, wherein said engaging
portion of5 sai therefore, the width is reduced to minimize the resin
material cost in the manufacturing.
It is a possible alternative that thin
portion 2y is provided as shown in Figure 32 to make
the base portions of the supporting portion 2%

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 projection which receives the rotational

15 driving force.

(Embodiment 3)
Referring to Figures 26 through 29, a third
embodiment of the present invention will be described.
In the second embodiment, as shown in Figure

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

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

surface of the engaging portion 2b.



-79_ sealing nenber is slidable relative to be engaged of said toner
accommodat i ng mai ntai ni ng engagenent with said porti~ between an opening
position where said 5 opening is open and a cl osing position toner

di scharge opening is closed_ said portion to container while ~n to be
engaged toner discharge where said 55, An apparatus according to C aim54)
wherein after said toner discharge opening is brought into the 10 cl osed
state to the open state, said |ocking po?gTon is relatively noved away from
said portion to be |locked with said releasing force receiving portion
receiving a releasing force. 15 56. 1~n apparatus according to C aim53,
wherein said nounting qf i_ncludes ndri.cal nenber ving a

i h
plurality of |ocking ho éggﬁﬁﬂﬁﬂq&g &?tﬁxggj% iﬁﬁﬁqﬁﬂﬁf 5 nglocked_mjth
sal d such engagéﬁﬂixﬁgi ;%?@égf% t'ia%%ﬁ%'é(&é&mbﬂﬂ%ﬂ%n%f pEIE’Eé ot SR91 Ng 20

ri bs engageabl e wt iving force recelving portron ween said

| ocki ng hol es, nybes eton Mgyt i®n Shbdn! 2aKFIGuIY O ACt iT®RSmb$n! ar ger than
nunber of said engaging ribs. 25 57. An apparatus according to C ai m 56,

wher ei n appl yi agsemisys dnichitde poatiohedoeconpiishs calcylenbeicahi ch is
slidable enclosing said cylindrical portion 80 to push said rel easing
proj ectiony thpertiens ameindiaig] a dekengngopdriion 204, dlay sma8l An appar at us
according to Caimb57, wherein 5 said rel ease cylindrical nenber has an

i nner surf acedtametex ppetign 20sn eulargeudiamatey pogitdonePldsamd
projection, said inner surface being tapered. 59. An apparatus according to

Claim4i or 492 38AF Lﬁ‘?%e?o%mﬁhs?‘ﬁ@eadﬂff-%F?@t BHEE S3PmEtAGS reans for
cont ai ner & dr £bi AT PR TARS BoSPRGuBRERR LRG0T FHESMR: BHUED SbRomodati ng
Con ehner 10"SpdeRrhg dglit: e oGRRaRRERter. B Smekh RARELY |
portion tggbe becked tHrdudladlld LoENds"BOASEan®) The small
diameter portion 20c¢c has a minimum outer diameter and
is provided with an engaging rib 20a extending in the
longitudinal direction of the driving portion 20 at
each of the diametrically opposite positions.
15 Referring to Figure 28, the description will
be made as to engagement between the driving portion
20 and the sealing member 2 in this embodiment.
In Figure 28, (A) shows a state.in which the
toner bottle 1 is inserted in a direction indicated by
20 an arrow b for a user to install a new toner hottle 1
into the main assembly of apparatus, in which the
toner bottle 1 is not yet been locked with thea 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 ;nd
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:l###/$8$$$A<%ﬁosing 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
5 direction of arrow a to effect disengagement between
the sealing member 2 of the toner bottle 1 and the
driving portion 20, and when the front cover 15 is
closed, it is advanced in the direction of arrow b.
Alternatively, a driving motor or the like is used to
10 effact the disengaging operation independently. In
another alternative, it is not interrelated with the
front cover 15 of the main assembly 100 of the
apparatus, but a manual lever is provided, which is
manipulated by the user and is interrelated with the
15 pushing member.

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

20 the shock resistant property is high during the
transportation.

. In addition, by a very simple sliding of the
79§;hing nember in the forward and backward directions,
the drive transmission of the toner bottle can be

25 _gésily disengaged, and simultaneocusly, the opening gqq
glosing of the opening of the toner bottle can be

accomplished.
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of the present invention will be described.
In this embodiment, as shown in Figure 30, a
sealing member 2, an engaging projection 3 and a
releasing portion 4 mounted to the opening la of the
10 toner bottle 1 are manufactured separately with
respective to each other, and then they are assembled.
As shown in this Figure, two movable arms 3e
are mounted by hinge portions 3h on the end surface of
the sealing member 2 such that they are opposed to
15 each other. Each of the movable arm 3e is provided at
its free end portion with an engaging projection 3 for
effect with the engagement which is similar to that in
the first embodiment.
The engaging projections 3 are connected with
20 each other by a link 3g through hinge portions 31.
The link 3g includes two members connected by a hinge
which function as a releasing portion 4.
From an inside of the movable arm 3e fixed
projections 3f are projected opposed to each other at
25 a central portion. A spring 3j compressed between the
fixed projections 3f. By the urging force prov{?ed by

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

50 that they are disengaged.
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Similarly to the following embodiments, the
structure of this embodiment also provides the same
advantageous effects.

In this embodiment, the elastic deformation

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 very
big. For example, various materials such as aluminum,
a steel or magnesium, or wood, hard resin material or

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

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

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

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

20 Therefore, the durability is better, but the structure
is rather complicated with the possible result of cost
increase.

(Embodiment 5)

The present invention is not limited to the

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

(Figure 20) except for the portions which will be
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For example, as shown in Figure 31, the
opening la of the toner bottle 1 may be provided in
the cylindrical surface 1d adjacent the longitudinal

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

10 The coupling engagement portion 2c as a
function of locking the main body 1A of the toner
bottle with the main assembly (driving portion 20
shown in Figure 20) of the image forming apparatus by
a locking portion (locking surface of the engaging

15 projection 3), a function of receiving a rotational
driving force from the main assembly side o: the image
forming apparatus by a driving force receiving portion
(a drive receiving surface of the engaging projection
3), a function of disengaging the main body lA of the

20 toner bottle from the main assembly (driving portion
20) of the image forming apparatus by a releasing
portion 4, and a function of transmitting the driving
force received by the driving force receiving portion
t0o 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
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other, and therefore, it is avoided that transmission

5 of the rotational driving force to the toner bottle is
unintentionally disengaged.
(Embodiment 6)

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

10 In the foregoing embodiment, the locking
mechanism, the releasing mechanism and the drive
transmission mechanism are used between an image
forming apparatus and a toner supply container
(sealing member). In this embodiment, the use is made

15 between an image forming apparatus and an
electrophotographic photosensitive member detachably
mountable relative to the main assembly of the image
forming apparatus, in which the photosensitive drum is
exchanged with a3 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¢c 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 transmit;gd

from the driving portion 20 to the photosensitive i
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5 toner supply container or the image forming apparatus,
but is applicable to a structure for transmitting
rotational, swing or reversing motion about a rotation
axis.

The automatic sealing operation for the
10 opening may be accomplished in the following manner.
In interrelation with and opening operation
of the exchange cover by the operator, the main body
of the toner bottle is advanced toward the sealing
member with the engagement between the sealing member
15 and the driving portion 20 maintained, by which the
sealing member is press-fitted into the opening, thus
accomplishing automatic sealing.
Thereafter, the pushing member 21 slidss to
be contacted into the releasing portion, and the
20 engaging projection is disengaged from the driving
portion 20, Furthermore, the pushing member 21 pushes
the main body of the toner bottle together with the
sealing member toward the change cover to a position
where the operator can easily take the toner bottle
25 out.
In this manner, the sliding movement

o~

(retraction, advancement) of the main body of the
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resealing the open with a simple structure. In
addition, the slide movement distance of the pushing
member can be made shorter than in the foregoing
5 embodiments, and therefore, complication of the
apparatus at the main body side can be avoided.

The structure for the engagement and
disengagement between the main assembly of the image
forming apparatus and the toner bottle or the

10 rPhotosensitive member may be used in Embodiments 2, 3
and 4.

In Embodiments 1-6, only by the movement of
the releasing projection of the main assembly of
apparatus in a direction (axial direction, for

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

20 for the disengagement is simple. Even when a
plurality of engaging projections are provided, all
the engaging projections are brought into disengaging
positions by a force applied substantially at one
position, and therefore, the structure for the

25 disengagement is simple. In Embodiments 1, 4, 5 and
6, the releasing force receiving portion of the

sealing member is disposed substantlally at the ffée
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force receiving portion can be engaged with the main
assembly at a relatively early stage after the start
of insertion of the toner bottle.

5 In embodiments 1-4, the driving portion 20
provided in the main assembly of the image forming
apparatus is provided with a locking hole and an
engaging rib, and the sealing member 2 is provided
with an engaging projection portion 3 engageable with

10 the locking hole and the engaging rib of the driving
portion 20, but the projection and recess relationship
may be reverse. In other words, the driving portion
20 of the main assembly of the apparatus is provided
with the engaging projection and the releasing portion

15 (releasing projection), and the sealing member 2 is
provided with the locking hole and the engaging rib.
With such a §tructure, 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 tonar accommodating

25 container, wherein the locking engagement can be
released with a simple structure without load on the

user.
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WHAT IS CLAIMED IS:

1. A sealing member for sealing a toner
discharge opening of a toner accommodating container
detachably mountable to an image forming apparatus,

5 said sealing member comprising:

a 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 a relative closing movement relative to

10 said portion to be locked,

wherein said toner discharging opening is
brought into an open state from a closed state by
relative to movement of said sealing member relative
to said toner accommodating container with said

15 locking portion being in engagement with said portion
to be locked; and

a réleasing force receiving portion for
receiving from said image forming apparatus a
releasing force for releasing engagement between said

20 locking portion and said portion to be locked by

displacing said locking portion.

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

said portion to be locked by displacing said lockiﬁg
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said locking portion restores to its original

position.

5 3. A sealing member according to Claim 2,
wherein said sealing member has a cylindrical portion
at its end, sald cylindrical portion has a locking
projection provided with said locking portion and said
locking force receiving partion, and a releasing

10 projection provided with said releasing force

receiving portion.

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

force and said releasing force.

5. A sealing member according to Claim 4,
20 wherein said cylindrical portion has a slit at each of
sides of said region with respect to a circumferential
direction of said cylindrical portion, said slit being

extended to a free end of said cylindrical portion.

25 6. A sealing member according to Claim 5,

wherein said locking projection is disposed closer to

a free end of said cylindrical portion than said
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7. A sealing member according to Claim 6,

wherain when said releasing projection does not
5 receive said releasing force, said releasing
projection is more outward than said locking

projection.

8. A sealing member according to Claim 7,
10 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.

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

cylindrical portion.

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

projection are tapered at its outer surface.

11. A sealing member according to Claim 1 or 9,
25 further comprising an engaging portion engageable with
a portion to be engaged of said toner accommeodating

container, wherein said engaging portion of said
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be engaged of said toner accommodating container while

maintaining engagement with said portion to be engaged

between an opening position where said toner discharge
5 opening is open and a closing position where said

toner discharge opening is closed.

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

receiving a releasing force.

15 13. A sealing member according to Claim 12,
further comprising a driving force receiving portion
for receiving from said image forming apparatus a
driving force for feeding toner in said toner
accommodating container toward said tonex discharge

20 opening with said toner discharge opening being in the
open state, wherein said driving force is transmitted
from said engaging portion to said portion to be

engaged.

25 14. A sealing member according to any one of
Claims 11-13, further comprising a plugging force

receiving portion for receiving a plugging force f£0m
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sald image forming apparatus for bring said toner
discharge opening into the closed state from the
opening state by a relative movement of said sealing

member relative to said toner accommodating container.

15. A sealing member according to Claim 3,
further comprising a driving force receiving portion
for receiving from said image forming apparatus a
driving force for feeding toner in said toner
accommodating container toward said toner discharge
opening with said toner discharge opening being in the
open state, said driving force receiving portion being

provided in said locking projection.

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

rotate said toner accommodating container.

17. A sealing member according to Claim 9 or 15,
wherein one or more pairs of such a locking projection

and such a releasing projection are provided.

18. A sealing member according to Claim 1,

wherein said locking portion is locked with said

portion to be locked in a snap fitting manner,

~\

0
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to said image forming apparatus with said free end of

5 said sealing member at a leading side.

20. A toner accommodating container detachably
mountable to an image forming apparatus, said toner
accommodating container comprising:

10 a main body for accommodating toner:;

a 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 a relative closing movement relative to

15 said portion to be locked; and

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

20 displacing said locking portion.

21. A container according to Claim 20, further
comprxising a locking force recei#ing portion for
receiving from said image forming apparatus a locking

25 force for locking said locking portion with said
portion to be locked by displacing said locking

portion, wherein when said locking force is released,
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projection provided with $aid locking portion and said
locking force receiving portion and a releasing

projection provided with said releasing force

raceiving portion.

10
23. A container according to Claim 22, wherein a
region of said cylindrical portion in which said
locking projection and said releasing projection are
provided is elastically deformable by said locking
15 force and said releasing force.

24. A céntainer according to Claim 23, wherein
said cylindrical portion has a slit at each of sides
of said region with respect to a circumferential

20 direction of said cylindrical portion, said slit being

extended to a free end of said cylindrical portion.

25. A container according to Claim 24, wherein
said locking projection is disposed closer to a free
25 end of said cylindrical portion than said releasing

projection,
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27. A container according to Claim 26, 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

10 measured in the circumferential direction.

28. A container according to Claim 27, wherein
said locking projection and said releasing projection
are provided at an outer surface of said cylindrical

15 portion.

29. A container according to Claim 28, wherein
said locking projection and said releasing projection
are tapered at its outer surface.

20

30. A container according to Claim 20 or 28,
further comprising a sealing member, provided with
said locking portion and said releasing force

.receiving portion, for sealing a toner discharge
25 opening for permitting discharge of the toner in said

main body.
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state from a closed state by relative movement of said
sealing member relative to said main body with said
5 locking portion being in engagement with said portion

to be locked.

32. A container according to Claim 31, further
comprising a portion to be engaged engageable with an
10 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 container while maintaining engagement
with said portion to be engaged between an opening
15 position where said toner discharge opening is open
and a closing position where said toner discharge

opening is closed.

33. A container according to Claim 32, wherein
20 after said toner discharge opening is brought into the
closed state to the open state, said locking portion
is relatively moved away from said portion to be
locked with said releasing force receiving portion
receiving a releasing force.
25
34. A container according to Claim 33, further

comprising a driving force receiving portion for
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0 container toward said toner discharge opening with
said toner discharge opening being in the open state,
5 wherein said driving force is transmitted from said

engaging portion to said portion to be engaged.

35. A container according to any of of Claims 32-
34, wherein said locking projection has a driving
10 force receiving portion for receiving from said image
forming apparatus a driving force for feeding toner in
said toner accommodating container toward said toner
discharge opening with said toner discharge opening
being in the open state, said driving force receiving

15 portion being provided in said locking projection.

36. A container according to Claim 22, further
comprising & driving force receiving portion for
receiving from said image forming apparatus a driving

20 force for feeding the toner in said main body toward
said toner discharge opening, said driving force
receiving portion being provided with said locking

projection.

25 37. A container according to Claim 36, further

comprising a driving force transmitting portion for

transmitting said driving force substantially to said
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provided with said locking portion and said releasing
portion, for receiving a driving force from said image

forming apparatus.

10 39. A container according to Claim 20, wherein
said locking portion is locked with said image forming

apparatus in a snap fitting manner.

40. A container according to Claim 30, wherein
15 said toner accommodating container is mounted to said
image forming apparatus with said free end of said

sealing member at a leading side.

41. An image forming apparatus comprising
20 mounting means for detachably mounting a
toner accommodating container, said toner
accommodating container including,
a main body for accommodating toner and a
locking portion for being locked with a portion to be
25 locked of said mounting means, wherein said locking
portion displaceable by said mounting means with a

relative closing movement relative to said portion to
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between said locking portion and said portion to be
5 locked by displacing said locking portion; and

applying means for applying a releasing force

to said releasing force receiving portion.

42. An apparatus according to Claim 41, wherein
10 said toner accommodating container is provided with a
locking force receiving portion for receiving a
locking force for locking with said portion to be

locked by displacement of said locking portion.

15 43. An apparatus according to Claim 42, further
comprigsing a cylindrical portion having a locking
projection provided with said locking portion and said
locking force receiving portion and a releasing
projection provided with said releasing force

20 receiving portion.

44. An apparatus according to Claim 43, wherein a
region of said cylindrical portion in which said
locking projection and said releasing projection are

25 provided is elastically deformable by said locking

force and said releasing force.
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J direction of said cylindrical portion, said slit being

5 extended to a free end of said cylindrical portion.

46. An apparatus according to Claim 45, wherein
said locking projection is disposed closer to a free
end of said cylindrical portion than said releasing

10 projection.

47. BAn apparatus according to Claim 46, wherein
when said releasing projection does not receive said
releasing force, said releasing projection is more

15 outward than said locking projection.

48. An épparatus according to Claim 47, wherein a
width of said locking projection measured in a
circumstantial direction of said cylindrical portion
20 is larger than a width of said releasing projection

measured in the circumferential direction.

49. An apparatus according to Claim 47, wherein
said locking projection and said releasing projection
25 are provided at an outer surface of said cylindrical

portion.
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receiving portion, for sealing a toner discharge
opening for permitting discharge of the tomer in said

10 main body.

52. An apparatus according to Claim 51, wherein
said sealing member has a cylindrical portion provided
at its free end with said locking portion and said

15 releasing force receiving portion.

53. An apparatus according to Claim 52, wherein
said toner discharge opening is brought into an open
state from a closed state by relative movement of said

20 sealing member relative to said main body with said
locking portion being in engagement with said portion

to be locked.

54. An apparatus according to Claim 53, further
25 comprising an engaging portion engageable with a
portion to be engaged of said toner accommodating

container, wherein said engaging portion of said
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sealing member is slidable relative to said portion to
be engaged of said toner accommodating container while
maintaining engagement with said portion to be engaged
between an opening position where said toner discharge
opening is open and a closing position where said

toner discharge opening is closed.

55. BAn apparatus according to Claim 54, wherein
after said toner discharge opening is brought into the
closed state to the open state, said locking portion
is relatively moved away from said portion to be
locked with said releasing force receiving portion

receiving a releasing force.

56. An apparatus according to Claim 53, wherein
said mounting means includes a cylindrical member
having a plurality of locking holes provided with saigd
portions to be locked with said such engaging
projections, respectively, and one or more engaging
ribs engageable with said driving force receiving
portion between said locking holes, wherein number of
said locking projections is larger than number of said

engaging ribs.

57. An apparatus according to Claim 56, wherein

applying means includes a release cylindrical member

which 1s slidable enclasing said cylindrical portion
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to push said releasing projection, thus displacing

said locking portion inwardly.

58. A&n apparatus according to Claim 57, wherein
said release cylindrical member has an inner surface
contactable with an outer surface of said releasing

projection, said inner surface being tapered.

59. An apparatus according to Claim 41 or 49,
further comprising a driving force applying means for
applying to a driving force receiving member of said
toner accommodating container a driving force for
feeding the toner in said toner accommodating

container toward said toner discharge opening.

60. An apparatus according to Claim 41, wherein
said locking portion is locked with said portion to be

locked in a snap fitting manner.



