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The present invention relates to a detachable toner cartridge
from which toner is supplied to a development unit in an image
formation apparatus, such as copying machines, printers, and
facsimile apparatus.

Discussion of Background

Image formation apparatus such as copying machines, printers
and facsimile apparatus, utilizing electrophoto-graphy, are now
widely used, in which a latent electrostatic image is formed on a
photoconductor and developed with a developer, that is, a so-
called toner, to a visible toner image, and the developed toner
image is then transferred to a transfer sheet.

In such image formation apparatus utilizing electro-
photography, as the toner held in a toner container is consumed,
the toner is replenished to the toner container so that the toner
is continuously used.

In"a toner replenishment method of replenishing the toner to
the development unit of the image formation apparatus, which is
recently used, a container which holds the toner thexein is
disposed in the image"formation apparatus, and the toner held in
the container is loosened and mixed by a rotatable member
incorporated in the container, and is then discharged outside from
the container through a toner replenishment opening formed in the
container. When the toner in the container is used up in the
course of repeated image formation in the image formation
apparatus, the vacant container is replaced by a new toner
replenishment container, with the vacant container being detached
from the image formation apparatus, and image formation is
resumed. In most cases, the thus detached vacant containex is
generally scrapped.

However, recently it is desired to recycle the thus detached
container without scrapping the same from the viewpoint of the
effective use of resources.
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printers and facsim | e apparatus, utilizing el ectrophoto-graphy, are now
wi dely used, in which a |latent electrostatic image is fornmed on a

phot oconduct or and devel oped with a deveboper, that 1is, a so-called toner,
to a visible toner image, and the developed toner inage is then
transferred tdnaordensterreéreele the tonen sepleriimigentorratabmernppsyr dtsus
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consuned, _the toner .is reglenlshed to . the taoner containe so that the
toner is %rﬁ*’i%&&&§?§;"ﬁ§eﬂ on accqs$oripfgPch &5 énFSRALAPLAeP of
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therein is disposed in the imge formation a}g?ratus e toner held
in the d%ﬁ&%ﬁ%u%helgopBBé%ﬁEd eﬁﬂfﬁhefedlﬁyl% Lanadve b1t i Ycor por at ed
I n the camipmssdibleand remphenthk sclwdged ooter der dleam the comtaairmeer

through Ek&fyrﬁieﬁ%ﬁke@E§h958§cf§ﬁﬂﬂﬂﬂ% Egﬁgggner due to the structure of
the container. For this reason, such toner container has not yet
been recycled satisfactorily.

As far as the inventors of the present invention are aware
of, it has not been proposed to recycle a toner replenishment
container which includes accessories such as the rotatable member.

Japanese Patent Application 4-298774 proposes a method of
recycling a toner replenishment container, but the toner
replenishment container recycled therein does not include
accessories such as the rotatable membex.

In the above proposed recycling method, a rotatable member is
disposed in a development unit of an image formation apparatus.

In a wall of the development unit which is disposed just above the
rotatable member, there is formed an opening of the same size as
that of the toner replenishment container. The toner
replenishment container is of a box type with a double structure
comprisfng an external structure with rigidity made of a resin and
an internal container made of paper or a flexible thin plastic
material. The internal container is tightly fitted into the
external structure, but is separable from the external structure.
After toner is placed in the box type toner replenishment
container, the upper surface thereof is sealed up. When the
replenishment container is used, the seal is removed, and the
toner replenishment container is attached to the opening formed in
the development unit. After the toner is used up, the internal
container is detached from the external structure and burnt up.
The external structure is recycled. This proposal, however, is
not a complete recycling method, since the internal container is
discarded after detached from the external structure, and does not
meet the recent social demand.

SUMMARY QF THE INVENTION

It is therefore a first object of the present invention to
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in the container. Wien the toner in the container is used up in

- 2- the course of repeated image formation in the imge formation
apparatus, the vacant container is replacgd by a new toner repl eni shnent
container, with the vacant .contai ner being detached fromthe inmge

f or mat i on pappadat asyeaywldiggechernatpdenisisngres wupdaihaxposhicases ouwshe
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recently it esired to recycle det ached, cqnt aj ner out
scrappi ng SIR8Ti3AedeROtt 19t WiWHorRE OBf2 tHPEIES PPEYuEReETOT ¥l ces.
I n order baheecpekesi hin tmpneriudplrenifsbmetlte ciomesd serface ¢ thecessary to

remove reghduaknbengsadenasifeeh QRet B EMACTo S WdRGRories such a
rotatable member fixed to the container body.

A second object of the present invention is to provide a
recyclable toner replenishment container which is so highly
hermetic that toner filling performance, and toner replenishment
performance to the development unit of the image formation
apparatus are excellent, and such excellent toner filling
performance and toner replenishment performance can be maintained
after recycled.

A third object of the present invention is to provide a novel
toner replenishment container lcocaded with tonexr.

A fourth object of the present invention is to provide an
image formation apparatus in which a novel toner replenishment
container loaded with toner is incorporated.

A fifth object of the present invention is to provide a
method of recycling each part of the above toner replenishment
container.

The toner replenishment container of the present invention is
hereinagter referred to as the toner cartridge.

The above-mentioned first and second objects of the present
invention can be achieved by a toner cartridge comprising:

a container body for holding toner therein,

at least one rotatable member comprising a rotation center
shaft, for discharging the toner outside from the container body,
disposed in the container body, the container body having an
opening at one end thereof in the axial direction of rotation of
the rotatable member, and

a cap member for opening and closing the opening formed in
the container body, which is capable of serving as a bearing
member for the rotatable member thereon and is detachable through
the opening in the direction of the axis of rotation of the
rotatable member.

In the above toner cartridge, the cap member may comprise a
cap portion and a bearing portion which constitute one integral
body member, and is referred to as the cap member of type A. In
the cap member of type A, the bearing portion is capable of
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of the container or on accessories such as a rotatable nenber disposed

I nside the container, or clean the inner surface of the container or
accessories such as a rotatable nmenber _disposed inside the container.
However, it is extrenely difficult or inpossible to renove the residual
toner or sdmeamd las eobebarheg maulhdd dioenthy fotatvacle inenjpetrhéhevadm} neid due

to the styct 'éhf@hghtﬂgléoﬁﬁﬁé -whi%h EﬁésrééﬁﬁiHh é%ﬂ?&rtgﬂﬁitcﬁﬁﬁégé“”
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the presetid BLabB? CPYHYt has not been pr oposed to recycle a
toner repleni §que:ﬂuter,cmnt dheezbave divnerckadesidgzessw iogendughmay hdree a

rotatabl & al wall whlcﬂm @%Eﬁn{:hé‘p&id‘é:%ﬂ QYp et o%%ﬁﬂ PLAPOSES

a met hod recy ng a toner | eni s tainer, but the toner

repl eni sh%tcatf-brﬂeéibﬁér lFeEfrE‘F%be H& &8 BLEndTtcahdalde accessories such
as the rotat abhertierere, in thé ridwe abaee paoposkrk reheclcapgmeasbénd, a
rotatablebgggggyég 2 cap portion and a bearing member which are separable,
constituting a two-separable member, which is referred to as the
cap member of type B, and each of the cap portion and the bearing
member has a through hole through which the rotation center shaft
passes the cap portion and the bearing member.

Further, the toner cartridge may further comprises a
cylindrical wall which is provided so as to encircle the opening,
extending around the opening with a space from the edge of the
opening, and one of the cap portion or the bearing member is
fitted into one of the opening or the cylindrical wall, and the
other of the cap portion or the bearing member is fitted into the
other of the opening or the cylindrical wall.

Further, in the toner cartridge, the cap member of type A may
comprise a fitting portion and a flange portion, and at least one
of the cap portion or the bearing member of the cap member cf type
B may cgmprise a fitting portion and a flange portion.

Further, in the toner cartridge, the cap portion can be
connected to the’éylindrical wall through a screw mechanism or a
hook mechanism. .

Furthex, in the toner cartridge, at least one of the cap
portion or the bearing member can be connected to the opening or
the cylindrical wall through a screw mechanism or a hook
mechanism.

The hook mechanism may comprise an engagement pawl formed in
the cap portion, and an pawl fixing portion may be formed in the
cylindrical wall, or a pawl fixing portion may be formed in the
cap portion, and an engagement pawl portion may be formed in the
cylindrical wall.

The above hook mechanism may comprise an engagement pawl
formed in one of the cap portion or the bearing member, and an
pawl fixing poztion formed in the cylindrical wall, or a pawl
fixing portion formed in one of the cap portion or the bearing
member, and an engagement pawl portion formed in the cylindrical
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di sposed in a devel opnent unit of an image formation apparatus. In a wall
of the devel opnent unit which is disposed just above the rotatable nenber,
there is forned an opening of the sane_sikze as that of the toner

repl eni shnment container. The toner

- 3- replmlshrrent container is of a box type with a double structure
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portion have a smaller fWebeLllty than the flexibility of the
bearing member,

In the above toner cartridge, it is preferable that the
length of a portion of the through hole of the bearing membexr
which ig in contact with the rotation center shaft be longer than
the length of a portion of the through hole of the cap portion
which is in contact with the rotation center shaft.

The toner cartridge may further comprise a sealing member
having a through hole, which is disposed at the inner side of the
cap member in close contact therewith, inside the container body,
with the rotation center shaft passing through the through hole of
the sealing member.

The toner cartridge may further comprise a sealing membex
having a through hole, which is disposed at the inner side of the
inner most member of the bearing member or the cap portion in
close contact therewith, inside the container body, with the
rotation center shaft passing through the through hole of the
sealing’member.

The toner cartridge may further comprise a sealing member
having a through'hole, which is disposed between the bearing
member and the cap portion in close contact with both of the
bearing member and the cap portion, with the rotation center shaft
passing through the through hole of the sealing member.

The toner cartridge may further comprise a support member for
supporting the sealing member, with the support member being fixed
on the rotation center shaft, substantially at right angles with
respect to the axis of the rotation center shaft.

The toner cartridge may further comprise a support member for
supporting the inner most member of the bearing member or the cap
portion in the inside of the container body, with the support
member being fixed on the rotation center shaft, substantially at
right angles with respect to the axis of the rotation center
shaft, at the inside 0f the inner most member.

The toner cartridge may further comprise a detachable fixing
menmber for holding the bearing member, with the cap portion, the
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toner replenishnent container is attached to the opening fornmed in the
devel opnent unit. After the toner is used up, the internal container is
detached fromthe external structure and gouwnt up. The external structure
is recycled. This proposal ,- however, is not a conplete recycling nethod,
si nce t he seatléngaimenbet aanrbrthes bedirs par vetbeaf tbedndetidsbesed riomtitie extiernal

structure,; ang .oes BRL 1AEE! diRckeeRNbs SO Jond8FRBL. body, and the
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body. rotation center shaft and coaxially disposed on the axis of the

rotation center shaft.

In the toner cartridge, the opening, the cap member, and the
cylindrical wall may also be substantially round shaped in view of
the axial direction of the rotation center shaft and may be
coaxially disposed on the axis of the zrotation center shaft.

In the toner cartridge, the opening, the cap portion, and the
bearing member may also be substantially xound shaped in view of
the axial direction of the rotation center shaft and may be
coaxially disposed on the axis aof the rotation center shaft.

In the toner cartridge, the opening, the cap portion, the
bearing member and the c¢ylindrical wall may be substantially round
shaped in view of the axial direction of the rotation center shaft
and may be coaxially disposed on the axis of the rotation center
shaft.

In the toner cartridge, the opening, the cap portion, the
bearing;member and the sealing member may be substantially round
shaped in view of the axial direction of the rotation center shaft
and may be coaxfaily disposed on the axis of the rotation center
shaft. , |

In the toner cartridge, the opening, the cap portion, the
bearing member, the cylindrical wall, the sealing member, and the
support member may be substantially round shaped in the axial
direction of the axis of the rotation center shaft and may be
coaxially disposed on the axis of the rotation center shaft.

In the toner cartridge, the cap portion and/or the bearing
member may comprise a fitting portion formed by the cylindrical
wall provided at an outer peripheral edge portion thereof, and a
flange portion formed along a peripheral portion of the
cylindrical wall, and the inner diameter of the cylindrical wall
may be larger than the diameter of the sealing member, and the
cylindrical inner wall may have a concave portion at the inside
thexeof, in which at least part of the sealing member is
incorporated.
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A second object of the present invention is to provide a recyclable toner
repl eni shnent container which is so highly hernetic that toner filling
performance, and toner replenishment pef’fernmance to the devel opnent unit
of the inmage formation apparatus are excellent, and such excellent toner

filling perfoFhdice tARETt GABEL+EPR erfieh REAT LRI PRI AR B be mai nt ai ned
after reCé/@ﬂ:@Ehntlally thlﬂdr ghapeécin ofigwhefprbsemtis mifendthieomokation provi de

a novel toner elﬁ% ec’t EEBEZCRQ&@QQ{ hal efoYbt NadPNEroylindrical wall

4 Sent Invéntion Is to rOV|de an ipage
f or mat i onm:aqop\ae a&W%%W@Hean nBYR| o‘i“cﬁ’r”erpelzéﬁh%ﬁ?%kﬁf@ﬁ &HFaPﬁ%Fl%aded
W th t oneghehiSer NG pfeAit®Gough hole of the bearing member, and the inner

diameter of the c¢ylindrical wall may be larger than the diameter
of the sealing member, and the cylindrical wall may have a concave
portion at the inside thereof, in which at least part of the
sealing member is incorporated.

In the toner cartridge, the bearing member may be
substantially round shaped in view of the axis of the rotation
center shaft, and may have a through hole, and the cylindrical
wall may be provided between the outer peripheral edge of the
bearing member and the through hole of the bearing member, and the
inner diameter of the cylindrical wall may be larger than the
diameter of the sealing membex.

In the toner cartridge, the cap portion may have a flange
portion and a cylindrical wall which extends from along the edge
of the cap portion, the bearing member may have a through hole, a
cylindrical wall may be provided between an outer peripheral edge
of the bearing member and the through hole of the bearing member,
the bearing member may be a diameter which is larger than the
diameter of the flange portion of the cap portion, and the inner
diamete; of the cylindrical wall provided aleng the edge of the
cap portion may be larger than the outer diameter of the
cylindrical wall provided between the outer peripheral edge of the
bearing member and thé'through hole of the bearing member, and the
cylindrical wall provided between the outer peripheral edge of the
bearing member and the through hole of the bearing member, and the
sealing member may be incorxporated in the c¢ylindrical wall which
extends from along the edge of the cap portion.

In the toner cartridge, the sealing member may be made of
felt.

The toner cartridge may further comprises an additional
cylindrical wall which is provided along the outer peripheral edge
of the bearing member, on the back side of the bearing member with
respect to the side thereof on which the cylindrical wall is
provided between the ocuter peripheral edge of the bearing member
and the through hole of the bearing member, a notch cut on part of
the additional cylindrical wall, a projection provided on the
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A fifth object of the present invention is to provide a nethod of
recycling each part of the above toner replenishnent container. The
toner replenishnment container of the presgnt invention is hereinafter
referred to as the toner cartridge. The above-nentioned first and
second objgttiadalcéhewplegenividedvent tive @senibe ,acheenetebyarad ttdveer

cart ! dge (GRTRELS b Stonsr cucd 500! 31 RELq Otk T Bel.dang toner therein,

at | east rot ata onprisin tion center shaft, for
di schar gi ng t hé&nt Bh%rt?ﬁﬁrsl%tﬁéﬁ?t héh%o‘?ﬂt':ﬁtﬁé’l“ GeayeT afoded in the
cont ai ner cbﬁ@}ta_séh&n cand g stenthedpahavicwy wethaviah bg ahicne ejhtidaar eof in

the axial P@%&%' Qrg A Ohenblf & HARLBLHBEE! £ 8 dne rorad 168P

menber fof openin 0slI ng “the openi ng for me e contal ner
which is EﬁﬁéﬁFes 2f%erving as a bearing nenber for the rotatable nenber
thereon, wth trhe teohet adds:diRigeetay further comprise a drive transmission

member for driving the rotatable member in rotation, which is
disposed at a top end portion of the rotation center shaft on the
side of the opening formed in the container body.

The toner cartridge may further ccmprises a fixing member for
fixing the drive transmission member with tight sealing on the
outside of the drive transmission member in view of the container
body.

In the toner cartridge, the rotatable member is of an
agitator type or of a replenishment roller type.

The rotatable member may be a blanked out ladder-~shaped
agitator provided with a flexible sheet-shaped member extending
from the outer peripheral portion of the blanked out ladder-shaped
agitator, and the outer peripheral diameter of the flexible sheet-
shaped member can be made smaller than the diameter of the opening
by pulling out the rotatable member in the axial direction thereof
as the rotatable member is rotated.

The rotatab}e member may also be a blanked out ladder-shaped
agitator provided with a flexible sheet-shaped member extending
from the outer peripheral portion of the blanked out ladder-shaped
agitator, and the outer peripheral diameter of the flexible sheet-
shaped member can be made larger than the diameter of the opening
after the flexible sheet-shaped member is inserted into the
cantainer body.

The rotatable member may also be a blanked out ladder-shaped
agitator provided with a flexible sheet-shaped member extending
from the outer peripheral portion of the blanked out ladder-shaped
agitator, and the outer peripheral diameter of the flexible sheet-
shaped member can be made smaller than the diameter of the opening
by pulling out the rotatable member in the axial direction thereof
as the rotatable member is rotated, and the outer peripheral
diameter of the flexible sheet-shaped member can be made larger
than the diameter of the opening after the flexible sheet-shaped
member is inserted into the container body.
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bei ng detachable fromthe contai ner body through the opening in the
direction of the axis of rotation of the rotatable nmenber. In the
above toner cartridge, the cap nenber maygconprise a cap portion and a
bearing portion which constjtute one integral body nenber, and is referred

to as the cap m@)eneﬁibwpﬁxéhthhap*ehemeﬁBeﬁamerbeoﬁnauyépefﬁa pdeydraard ng
portion is..capable of serving as a bearing nenber for the rotatable nenber
t her eon, ad™has a through hol e throu%h whi ch the rotation_center shaft
passes and |S“@WS§8§éHahg PR MiaygPe 2 repimpyish@ent; KoL h8T above toner
cartridge, themmﬂembﬂgrnaartwm&géimaqunndhéﬂaﬁompﬁﬂsemhbcbeelie@chedharm t he
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wal | . oner- car
conpri ses npkkq;;a@dtﬁbﬁ aan @@%kﬁﬁl%ﬁgcﬁéﬁﬁe¢°%#ﬁQﬁl e@éﬁérable

The replenishment roller may be a magnetic roller.

The toner cartridge may further comprises a guide member for
guiding an end portion of the rotatable member from the opening of
the container body to a predetermined attachment position therefor
on the opposite side of the opening in the containex body when
incorporating the rotatable member into the container body, the
guide member baing fixed near an end portion of the rotation
center shaft opposite to the end portion thereof lccated at the
opening, substantially at right angles to the axial direction of
the xotation center shaft.

The gquide member may be rotatably supported on the rotatable
center shaft, with an external perxipheral portion cf the guide
member being in sliding contact with at least part ¢f an inner
peripheral surface of the container body.

In the toner cartridge, a plurality of the rotatable members
may be disposed in the container body, at least one of which is
detachaple by pulling from the container body.

The third object of the present invention is achieved by the
toner cartridge @ith toner being loaded in the container body
thereof. .

The fourth object of the present invention can be achieved by
an image formation apparatus comprising a develcopment unit and a
toner cartridge which holds toner, wherein the toner cartridge is
disposed above the development unit and comprises:

a container body for holding toner therein,

at least one rotatable member comprising a rotation center
shaft, for discharging the toner outside from the containexr body,
disposed in the container body, the container body having an
opening at one end thereof in the axial direction of rotation of
the rotatable member, and o

a cap member for opening and closing the opening formed in
the container body, which is capable of serving as a bearing
member for the rotatable member thereon and is detachable through

the opening in the direction of the axis of rotation of the
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5 .constituting a two-separable nenber, which is referred to as the cap
menber of type B, and each of the cap portion and the bearing nenber has a
t hrough hol e through which the rotatiangenter shaft passes the cap
portion and the bearing nmenber. Further, the toner cartridge may
further cespdtficle amemdplkindrical wall which is provided so as to encircle

the opening, fﬁgeﬂ%ﬂ%sgg%%f r@xé){iz Onag}aﬂéf rg:ﬁ:qla%%nf 58%&9& 9‘?%%01‘

the opening, and one o earin
into one Gfm??RPQKQQHH%SYSFlPﬁeP%ﬂﬁﬁrﬁh%céaF°0@ﬁ+t“Eﬁu9 FﬁéerOFﬁéFrb¢9?he cap
portion ogohmpei iRy ithg wesberofs fitted into the other of the opening or

the cylindricalg g@é}lln 2 C?PFM&R@&I 'havl hhg hOng q%?’ogtlggefrgﬂe Cgp {Tenber

of type A ma ttrn ortion and a ortion
| east onecoR a%¢ﬁ¥(ﬁﬂ§ypoWPF6h %ﬁPtmﬁ@qﬁ§aﬁﬁn§lﬁ%ﬁﬁmﬁnﬁﬁ aPhépéabnﬁeﬁTEQGQﬁ
type in the container body and disposed tightly sealed, in such a state

that a rotation center shaft which constitutes a rotatable member
passes through a through hole formed in the cap member,

pulling out the rotatable member disposed in the container
body from the opening, and

separating the rotation center shaft and the cap member.

In the above method, a deposited material can be removed from
at least one of the container body, the rotatable member or the
cap member, each of which is separated.

Furthexr, the above method may further comprises the steps of,
using the container body, the rotatable member and the cap member,
from at least one of which the deposited material is removed,

disposing the cap member tightly sealed on a support which 1is
fixed on the rotation center shaft which constitutes the ratable
member, with the rotation center shaft passing through the through
hole formed in the cap member,

inserting a top end of another rotation center shaft which
constitates the ratable member from the opening formed in the
container body into the container body, thereby setting the top
end portion of the rotation center shaft at a predetermined
position, and

fixedly fitting the cap member into the opening, thereby
constructing the toner cartridge,

The above method may further comprise the step of lecading the
constructed toner cartridge with tonez.

The above method may further comprise the step of
incorporating the toner cartridge which is loaded with tonexr into
a predetermined place in an image formation apparatus for image
formation.

BRIEF DESCRIPTIO WIN
A more complete appreciation of the invention and many of the
attendant advantages thereof will be readily obtained as the same
becomes better understcod by reference to the following detailed
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B may conprise a fitting portion and a flange portion. Further, in
the toner cartridge, the cap portion can be connected to the cylindrical
wal | through a screw nmechanismor a hgok;nechani sm Further, in the
toner cartridge, at |least .one of the cap portion or the bearing menber can

be connecygdchkprihie wnanidihsddetbe £yl cdamtdatabnwalth t theegircampsoréng
mechani sm.or a_ _hook nechani sm The hook nmechani sm may conprise an

engagenenfTBEMIF or AT H - the cap portion, and an awl _f i xi pgrtion may
be formed in tREG- cllindt i SHETARILE, CBPS & IREM-OPPXi ﬁS ?)o‘F‘r%r?%y B&%For ned
in the capbBaihbRd, ofind Hohangageredye pafv thzopresantainenfigmedni whidk
cylindrical wall., ... m'%&eorg Ve figogegga{lﬁﬂi sm may conprise an engagement
paw f or led = oRE* B Mt he cagl%portlon or the beari_ng nmenper nd an, w
fixing portionFEGr nBdif n? tFRIMALHTA FFEEF - FRATLon5 érgaw vigy ;ﬁﬁd_’q‘ﬁo?f'irgﬁ
formed ingpedehehbeot apnPotdricmn carrtkheégbest ithg present invention, in

particular, showing the attachment of a ladder-shaped agitator

type rotatable member.

FIG. 3 is a schematic cross-sectional front view of the first
embodiment of the toner cartridge of the present invention, in
particular, showing the attachment of a magnetic roller.

FIG. 4 is a schematic cross-sectional side view of the first
embodiment of the toner cartridge of the present invention, in
particular, showing the attachment of drive transmission gears.

FIG. 5 is a perspective view of the ladder-shaped agitator
type rotatable member with the attachment of a guide plate in the
first embodiment of the toner cartridge of the present invention.

FIG. 6 is a schematic cross-sectional side view of the first
embodiment of the toner cartridge of the present invention, in
particular, showing the positional relationship between a
container body and the guide plate in the first embodiment of the
toner cartridge of the present invention.

Ffé. 7 is a schematic cross-sectional side view of the first
embodiment of the toner cartridge of the present invention, in
particular, showing the structure of a modified cap member that
can be employed in the present invention.

FIG. 8 is a schematic cross-sectional side view of a second
embodiment of the toner cartridge of the present invention, in
particular, showing the shape of a guide plate, and the positional
relationship between the container body and the guide plate.

FIG. 9 is a schematic cross-sectional front view of a thixd
embodiment of the toner cartridge of the present invention, in
particular, showing the attachment of a cap membexr.

FIG. 10 is a schematic cross-sectional front view of a fourth
embodiment of the toner cartridge of the present invention, in
particular, showing the attachment of a cap member.

FIG. 11 is a schematic cross-sectional front view of a fifth
embodiment of the toner cartridge of the present invention, in
particular, showing the fitting of a cap member of type A
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menber,. and an engagenent pawl portion forned in the cylindrical wall.
In the above toner cartridge, the cap nenber of type B may

-6- constitute a nmutually incorporated siructure conposed of the cap
portion and the bearing nmenber. In the above toner cartridge, it is
pr ef er abl eomﬂs\aisirtge acapp portion adade dearanbepottiod birta yant egenthe

f1 exi bi |I%¥€fg thkée% AR el %H@Siner I n the above toner cartridge, it
is prefera he | ength of a_portion of the through hole qf the

bearing menber W’h clh"'ils ii%n cﬁﬁ?%@?t tHF A SPEELPTVh TefterViSaPt 2pe
| onger t habxtheehsygiMenaf od phettomenfcatﬁte:itibeoughtﬂrml;a:e}fertm&nveapipmrt I on

which is ip contaGh M RHREAEOLALT PV CEIY 0% SM8LL member comprising a
cap portion and a bearing member of type B into an opening formed
in the toner container.

FIG. 12-2 is a schematic perspective view of a cap member and
other parts to be successively attached to a rotation center shaft
in the sixth embodiment of the toner cartridge of the present
invention.

FIG. 12-3 is a schematic top view of a bearing member fixed
to a fixing member in the sixth embodiment of the toner cartridge
of the present invention.

FIG. 13-1 is a schematic perspective view of an upper 1lid A
and a toner holding portion B of a container body, which are
separated, in a seventh embodiment of the toner cartridge of the
present invention, with a magnetic roller being incorporated in
addition to the ladder-shaped agitator type rotatable member
provided with a sheet-shaped member made of a polyester film in
the container body.

FIG. 13-2 is a schematic partial enlarged perspective view of
two opgpings formed in a toner containing portion B in the seventh
embodiment of the toner cartridge of the present invention.

FIG. 14 is a schematic cross-~sectional front view of an
eighth embodiment of the toner cartridge of the present invention,
in particular, showing the fitting of a cap member comprising a
cap portion and a bearing member of type B into an opening formed

in the toner container.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

The toner cartridge of the present invention has such a
mechanical structure that the container body can be separated from
other parts of the toner cartridge, and the toner cartridge can be
reassembled by fitting the parts together again.

Because of this mechanical structure, first of all, the parts
such as the rotatable member are attached to the container body,
and the tonex cartridge is reassembled. The thus reassembled
toner cartridge is loaded with toner by a conventional method and
then incorporated into the image formation apparatus. Even when
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The toner cartridge may further conprise a sealing nenber having a through
hol e, which is disposed at the inner side of the cap nenber in close
contact therewith, inside the container hgdy, wth the rotation center
shaft passing through the through hole of the sealing nenber. The

t oner carthbdgenaayimLmhéuﬂbnamnmatseiégseiﬂiuaydnapben thaveawrsee ©fr ough

hol e, S nn S ﬂggﬂw%r t he
beari ng nengbﬁtga Fﬁiggaﬁgréiﬁﬁqgn ?ﬁd %ﬁ%;ﬁﬁﬁ%ﬂﬁgé?g?ﬁgfgaffﬁl %gggFihe

conta|nertBSdYaCRPth??EF ARG CENERY YIRARPeHassFhG ??ﬁ?ﬁkﬂ?q ht-8ugh
hol e of tkepaseakdnfromndterer parts, Thadtr&&ﬂduaartbhdgePGGQefLGduﬂmeamﬁpgise

2 seal | N0 uIahen, <haukoos od hiiudR BRLCcoNEEN BodlsBagesh NatekancLhe

bearing nenb and tion 1n close contac

beari ng mPREES &RB FRROEHD tﬁtﬁ%ﬁf&ﬁm WS HhR YepeE Fﬁﬁtééﬁ‘ﬁ%r“sfhéﬁ passi ng
t hr ough t heasbeabdbd hby ef DftiMie theakilagne®myertainer body and parts

together again. The thus reassembled toner cartridge can be used
again.

In the toner cartridge of the present invention, the
container body is separable from other parts, and even when the
toner cartridge is recycled by reassembling the tonexr cartridge,
the toner cartridge is so hermetic that no toner leaks and the
excellent toner replenishment performance can be maintained.

The shape and size of the container body for the toner
cartridge of the present invention may be different depending upon
the kind of image formation apparatus in which the toner cartridge
is to be incorporated. An example of the container body may be
about 15 to 30 cm long, with a side plate with a size of 25 to 75
em® fixed to the opposite ends thereof.

The container body may be composed of a toner holding portion
and a cap portion, which may be either separable or inseparable.
Some container body is made of a metal, but most of such container
bodies ;re made of a resin formed by injection molding.

The container body includes two supporting portions with
which two opposite end portions of a rotation center shaft
rotatably engage. At least one of the two supporting portions has
a through hole. The end portion of the rotation center shaft
which is rotatably supported by the through hole is generally
connected to a drive source of the main body of the image
formation apparatus. The rotatable member mostly has the
rotation center shaft at least on the opposite ends thereof, and
also has a mechanism for loosening and mixing the toner placed in
the container body, and discharging the toner to the outside, in a
central portion therecf. The end portion of one of the rotation
center shafts is connected to the drive source of the main body of
the image formation apparatus via a drive transmission member such
as a gear which is fixed at the end portion of the rotation center
shaft, whereby the rotatable member can be driven in rotation.

With respect to the specific shape of the above-mentioned
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The toner cartridge may further conprise a support nenber for supporting
the sealing nmenber, with the support nenber being fixed on the rotation
center shaft, substantially at right anghgs-with respect to the axis of
the rotation center shaft. . The toner cartridge may further conprise a
support nmeecdaniem fesuppordemiong hedi magingroste nenker anfl dhechreagiingg tirenber

or the Cagonggr Eboghéncﬁ%dé"s'vﬂxecﬁf ik henCQMA RS b@QMtréM.t ﬁﬂ%nSBEpo”
menber bei rllj%n i xed ? the rotation center shaft, sg gant i al
-7- ri ghtthEngPEEtaPth PIRRIt G TENBT XTI {5e OF o PARPER" ¢ refar thepart,

at the insicdeteblehsenpees awstroughber classifiefhdntonewoctypes dgeperding

further cogpip %ﬁeatgﬁé aghaple drotlelflen FEORR] rle@hal@Lhll A9spHSD 6! ithe

member, Vmgéggia gtgggtéﬁg}eoé1 an agitator type and a replenishment
roller type.

Examples of the agitator type rotatable member include a
ladder-shaped agitatoxr type rotatable member 2 shown in FIG. 2, a
screw type provided with a spiral blade, which may be referred to
as auger, a coil type, and a wire type. In short, it is required
that the agitator type rotatable member be capable of
appropriately loosen the filled toner by the rotation of the
rotatable member, transporting the loosened toner to a toner
replenishment opening formed in the container body, and
appropriately replenishing the toner to the development unit of
the image formation apparatus. The mechanism in the central
portion of the rotatable member is particularly designed so as to
meet the above requirement with respect to the shape and physical
strength, using a particular material.

Examples of the replenishment roller type rotatable member
include a so-called magnetic roller which is capable of holding
magnetic toner on surface thereof with magnetic attraction
thereofi and a non-magnetic roller provided with a concave notch
portion on the surface thereof, in which non-magnetic toner is
held. The replenishment roller type rotatable member is usually
disposed near a slit-éhaped toner replenishment outlet formed in
the container body. Toner is dropped from the replenishment
roller type rotatable member which holds toner as the rotatable
member is rotated, and the dropped toner is then supplied to the
development unit through the slit-shaped toner replenishment
outlet.

When the magnetic roller is employed, the toner attracted to
and held on the surface of the magnetic roller is scraped off by a
toner scraper whose tip end comes into contact with the surface of
the magnetic roller

There is no particular limitation to the kind of rotatable
member incoxporated in the container body and the number thereof.
Usually only one agitator type rotatable member is used or one
agitator type rotatable member and one replenishment roller type
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seal i ng nenber and the bearing nmenber being disposed in this order in view
of the inner direction of the container body, and the bearing nenber being
held by the fixing nenber, and the cap- ppriion being disposed at the

openi ng. In the toner cartridge, the opening and the cap nenber nmay
be substantatdble membkershkapedsed inewmdfinghéoaxi al direction of the

rotation centefopdiafils Q’Hid‘é&%h%' %n@'c%@&%@ﬁe?nbéé‘ﬁ W'v%r@.%u%hﬁetl'i@&n%tﬂfn

center shaf cartri eni the ca
o The POt A O R B D Lo FAE TR ATREr hOTE B Heitie S RAEE AT IAT) ow of
t he axi al dévieet i Fomfexdanpleot @henntaet drs ibaﬂédaintdnﬂhebeoncaaneﬂlquy

di sposed gp % he, fﬁls%@&cmt%ﬁe'&%ét'gnt&'?éy QEaﬁEﬁ%th%le and, L %E? EL‘P@@IO

cartridge e openi ng, tion ﬁ%
be substah??%l?ﬁerﬁﬁﬁﬂfQSﬁﬁpéBelHOVF%ﬁV%ﬁ bodye 5&|%ha%nﬁqaﬂﬁ é8 opag
rotati on tendethshafritamednbpdbeas canxiial lspclded ppsed Wi @ie axcsioh ldie

rotation gAtehe SEMdr is loaded through the toner loading hole, and after
the loading of the toner is finished, these two holes are plugged
up.

Key features of the toner cartridge of the present invention
will now be explained.

In the toner cartridge ¢of the present invention, the rotation
center shaft for the rotatable member passes through the through
hole formed in the cap member, and the cap member is detachably
fitted into the opening formed in the containexr body. In the
present invention, the term "a cap member for opening and closing
the opening formed in the container body" means a cap member which
is capable of plugging and unplugging the opening. The cap
member for use in the toner cartridge of the present invention,
which also may serve as a bearing member for the rotatable member,
is easy to use to open and close the opening. Once the opening is
closed Py the cap member or plugged with the cap membexr, toner
does not leak therefrom when the toner is held in the container
body and when the toner is being supplied therefrom to the
development unit. This close sealing function of the cap member
is maintained when the toner cartridge is recycled.

If the toner leaks from the opening, the toner not only
cannot be loaded with high packing density intc the container
body, but also the leaked toner smears the inside of the image
formation apparatus and has serious adverse effects on the image
formation. If the toner leaks from the gap between the through
hole formed in the cap member and the rotation center shaft, the
leaked toner 1s transported onto the bearing portion of the
rotation center shaft and into other parts, so that the desired
rotation accuracy of the rotation center shaft cannot be
maintained, and therefore accurate toner replenishment becomes
difficult.

As mentioned above, the cap member for use in the toner
cartridge of the present invention may also have a function as a

-~
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In the toner cartridge, the opening, the cap portion, the bearing nmenber
and the cylindrical wall nmay be substantially round shaped in view of the
axial direction of the rotation center-stgf4+ and may be coaxially di sposed
on the axis of the rotation center shaft. In the toner cartridge,

t he openibgarine rempegofbironhet heta tbisar icegtaendeafankpn Wéles@attlaﬁgbhénber

may be subshanrially rQQthoSQQEﬁ¥E'ﬂhé”#%@x@ioﬁ@f é@%&ﬁady b&CEh@ncgﬁ t he

rotation center %Q%xf and may be co Y. ronék}_e axis of

rotation BEREET ¥ talso Sexven Rt q’i %g,a &39t$‘?@§% ’ te 5p€llfle ?#\% cap

portion, thet deddasy rmbebpertibe ssfiingr asakheabéarite melrngnnﬁhﬁeﬁap and

the suppQLindEelJmbske subgtantdaldly naeund BhgReshyd ddie sdxeakth and
minimum distortion.

In the present invention, the cap member may be made so as to
include the above-mentioned bearing portion. Alternatively, a
separate bearing member may be attached to the cap member. The
former is referred to as the cap member of type A, and the latter
is referred to as the cap member of type B. The cap member of
type B is better than the cap member of type A for use in the
present invention, since the material, size, shape and other
factors can be determined more freely when making the cap member
of type B and the bearing member than when making the cap member
of type A.

In the bearing member, a through hole is formed, through
which the rotation center shaft passes when used. It is desirable
that the through hole formed in the bearing member and the
rotation center shaft be coaxially positioned.

It is desirable that the bearing member be made of a material
having the same high physical strength and minimum distortion as
in the above-mentioned portion serving as the bearing member in
the cap'member.

In order to have the bearing member exhibit the bearing
function sufficiently, it is preferable that the bearing member be
made of a material having relatively small flexibility and high
abrasive resistance. On the other hand, in order to make easy the
opening of the cap member and to prevent the leakage of toner from
the cap member, it is preferable that the cap member be made of a
material having relatively large flexibility and high elasticity.
The two members can be made of, for example, polyethylene or
polyacetal with the respective physical strengths being
appropriately adjusted.

In oxder to prevent the rotation center shaft from vibrating
or deviating from the rotation center thereof, it is preferable
that the length of a portion of the through hole formed in the
bearing member which is in contact with the rotation center shaft
be longer than the length of a portion cof the through hole formed
in the cap member which is in contact with the rotation center
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-8- direction of the axis of the rotation center shaft and nmay be

coaxially disposed on the axis of the rotation center shaft. In the
toner cartridge, the cap portion and/or-tlwe -bearing nenber nmay conprise a
fitting portion forned by the cylindrical wall provided at an_outer

per i pher al skafffe- pdit ilon prRéEpERb e iR ta ThEl éﬁ@‘éﬂbcﬁfi P RFELRBICEI By a
peri pheral cmﬁ?mmafe iteeme@yih nelié qadandakl meabelr tdreldinder idi anetact ofitthe

cylindrical g t:he di e e sseal Eng. menber,
and the cHI¥ nﬁ‘?rﬁ%o\ﬁl t%%élF%\%a?f\aE@% \gle akgo %aélfeo‘;bé}ruth'l &n%gt Btﬂ% i nsi de
t her eof , ialvibwgh dtheneadss parpaml@#ﬂeﬁ—sé&mﬁgth@hﬁ& the lergSkpor at ed.
In the toner Cafd rdldﬁe_- toh@rbBeaht Nehdrerdakhagiay £ beonati beidarbi skkbyre otinel

Chr ough. hot LR KR (e8I ORI IRty B8 SPovidet 5ot abreEna onr or' T

peri pher al iedgesfdraiiie kdarti agsealing member be employed It is effectlve
to use the sealing member in close contact at least with the cap
member. Furthermore, in order to have the sealing member exhibit
the sealing effect thereof sufficiently, it is also effective to
provide a cylindrical wall at the cap member in ordexr to
incorporate the sealing member in a concave portion of the
cylidrical wall and use the sealing member in a depressed state.
The use of such a sealing member is effective regardless of the
use of the bearing member. When toner is loaded into the
container body by the air suction method, it is extremely
important to increase the air tightness of the container body.

The sealing member is used with the formation of a through
hole therein through which the rotation center shaft passes. It
is preferable that the sealing member be made of a material
capable of attaining the air tightness and having high elasticity,
such as felt, rubber or resin. When necessary, two Or more
sealing members can be employed.

THere is no particular restriction to the positional
relationship among the cap member, the bearing member and the
sealing material. However, in order to prevent the leakage of
toner effectively and.to have the bearing member exhibit its
bearing function sufficiently, it is preferable that the sealing
member be incorgorated in the concave portion of the cap member.
It is also particularly preferable that the cap member, the
sealing member and the bearing member be positioned in this order
in view of the outside of the container body.

The sealing member can also be used for the above-mentioned
cap member of type A which includes the bearing portion.

It is necessary that the cap member, the bearing member and
the sealing member be individually in close contact with each
other on the rotation center shaft without deviation in the axial
direction thereof. In order to achieve this, it is preferable
that at least one of the cap member or the bearing member be

provided with a cylindrical wall to form a concave portion,

-

This Sheet Has Been Replaced

fHE




menber and the through hole of the bearing nenber, and the inner dianeter
of the cylindrical wall may be larger than the dianeter of the sealing
menber, and the cylindrical wall nay have8 a concave portion at the inside
thereof, in which at |east.part of the sealing nenber is incorporated.

I n the tonbroeahtvhidfe theheapenehhg: nitb &henRP25ENT STHRNHNIGORSTEY tHEENE
shaped inmu'tgmpj, it pdratell EBeutoimdion center shaft, and may have a

per i pher al . edgEr o 1T ThaaFr G e er A HPRE | FE ST eI Torbea 2Bdar  ng

menber, atbet healinmaremberndreom devigeing |ficedr Fhal roRPICHHE MOSLALGRE t han

the di anﬁh@ﬁe@f éﬁﬁk&e&ldﬁ&&iﬁgﬂbéﬁter shaft: Ant BRet ORRA1 ctﬁrﬂerdtﬁga, the cap
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peripherak,gdd8ntially at right angles to the axial direction thereof and a
fixing member which is detachably provided on the rotation center
shaft.

A drive transmission member, such a gear, which is connected
to a drive source and fixed to the rotation center shaft, may also
sexrve as such a fixing member.

The support member and the fixing member can also be used in
the same manner as mentioned above for the above-mentioned cap
member of type A including the bearing porticn.

It is preferable that the support member provided on the
rotation center shaft be made integrally with the rotation center
shaft, using a resin. It is preferable that the support member be
larger in size than the members to be supperted by the support
member.

In order to secure the rotation of the rotatable member with
the cap member of type A or the cap member of type B being fixrmly
fixed ta the container body, there may be provided a cylindrical
wall which extends from the edge of the opening formed in the
container body, or a cylindrical wall which encircles the opening,
extending from a predétermined space from the edge of the opening.
In the case of the cap member of type A, the cap member is
attached to the cylindrical wall, while in the case of the cap
member of type B which includes the bearing member, the cap
portion is attached to the opening and the bearing member is
attached to the cylindrical wall. There is no particular
limitation to the length of the cylindrical wall, but it is
preferable that the cylindrical wall which extends from the edge
of the opening have a length of 1/2 the diameter of the opening at
longest, and the cylindrical wall provided at the cap member or at
the bearing have a length of 1/3 the diameter of the opening at
longest.

In both the above-mentioned type A and type B, a screw
mechanism or a hock mechanism may be provided between the cap
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of the bearing menber and the through hole of the bearing menber, the
beari ng nmenber may be a dianeter which is larger than the

-9 - di aneter of the flange portignﬁpt_the cap portion, and the inner
di aneter of the cylindrical wall provided along the edge of the cap

p?(r) f/ : ggdnﬁéﬁgﬂ@{ %ﬁ{e t):{é%&ihaem@xﬁlﬁ@:f Al rRketyDindiiera Ic yhail AdEOT as eqiatd
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hol e of thga.bgaLi-Noy HuHRr, and thpawsefilding pembion ney the cyddngoietkd in
n°the toner osptRradt Tt BRI, HERRER Ity By P LiBecaproRtis on
portion in at least one of the cap member or the bearing member,
and an engagement pawl in the cylindrical wall formed at the
opening. The pawl fixing portion means a structure such as a
projection, a concave porticn or a hole. A notch formed in part
of the cylindrical wall formed at the cap member or the bearing
member, or a notch formed in part of a flange formed at the
cylindrical wall may be used as the above-mentioned pawl.

There is no particular restriction to the shape of the
opening, the cap member, the bearing member, each cylindrical wall
attached thereto, and the support member, but it is preferable
that these members be substantially round shaped and also be
coaxially disposed in view of the convenience of the attachment of
the rotatable member and the recycling operation.

There is no particular restriction to the size of the
opening, the cap member, the bearing member, each cylindrical wall
attached thereto, and the support member. However, it is
preferable that the opening have a diameter of about 5 ¢cm at
largest. It is preferable that the cap member be made of an
elastic material'and slightly larger than the opening in oxder to
have the cap member securely and tightly fit into the opening.

It is also preferable that the through hole formed in each of
the cap member, the bearing member and the sealing member have
such a diameter that allows the rotation center shaft to rotate
smoothly in contact with the inner wall of the through hole.

The cap member and the bearing member may be in the shape of
a substantially round plate. Alternatively, the cap member and
the bearing may be composed of a fitting portion and a flange
portion.

There is no particular restriction to the material for the
cap member and the bearing member, but it is preferable that the
material therefor be a resin as long as the resin meets the
physical strength required for each of the cap member and the
bearing member.

Of the two rotation center shafts which constitute the
rotatable member, as at least the rotation center shaft which is
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felt. The toner cartridge may further conprises an additiona
cylindrical wall which is provided al ong the outer peripheral edge of the
beari ng nmenber, on the back side of the ? aring nmenber with respect to the

side thereof on which the cylindrical wa Is provided between the outer

peri phera'coﬁqaete& thecheadding weber, and-d RQyt Ig@oug{alspé& Qfsﬁeﬁec R@aehng
menber, a notch cut ﬁ% art of the ddltlon%pﬁﬁ% i.nd n
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not ch andmehderppopetdédnicensionvenitignal feonited negokody s uclewerer, it ikn
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centra orti.on of he rot at abl e nenb

separ at I on nmechani sm a
can be seFiPifB F?Bﬁ??ﬁ%? thﬂﬁhoﬁomgﬁhf% Wiy & mec anl%ﬂea??ﬁuﬂahﬁfr sﬁdge
may furthewtesipni sentexrshadtt dagerhebieonfrom tper ckokrdli porieiarhe Mezeabl e
member in;L0Lat @B YRELEh it the length of the detachable rotation center
shaft, but it is preferable that the length be about 3 cm at
longest.

As the rotatable member, the above-mentioned conventional
agitator type rotatable member and replenishment roller type
rotatable member can be employed.

In addition, the following novel rotatable member can be used
in the present invention, which is specifically employed in a
first embodiment of the toner cartridge of the present invention.
The ladder-shaped agitator type rotatable member comprises a
ladder-shaped agitator and a sheet-shaped member which extends
from the ladder-shaped agitator. The rotatable member including
the sheet-shaped membexr has a larger diameter than the diameter of
the opening, when the sheet-shaped member is extended to its full
length. However, since the sheet-shaped member is flexible, the
rotatable member can be easily and accurately incorporated into
the container body through the opening when the xotatable member
is pushed thereinto while rotated.

When this agitator type rotatable member provided with such a
sheet-shaped member is rotated within the container body, even the
toner located near the inner wall of the container hody is
loosened by the sheet-shaped member, so that the toner can be
efficiently used. As a result, the amount of residual toner in
the container body after use is small and therefore the cleaning
work for recycling the toner cartridge can be significantly
reduced. In view of the fact that the attachment of the agitator
type rotatable member is easy, this agitator type rotatable member
is much more effective for recycling than an agitator type
rotatable member without such a sheet-shaped member.

Furthermore, in the present invention, there can be provided
a plate—-shaped guide member, near an end portion of the rotation
center shaft opposite to the end portion thereof at which the cap
member is disposed, substantially at right angles to the axial
direction of the rotation center shaft. By use of this guide
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di sposed at a top end portion of the rotation center shaft on the side of
the opening forned in the container body. The toner cartridge may
further conprises a fixing nmenber for _fixing the drive transm ssion nmenber
with tight sealing on the .outside of the drive transm ssion nenber in view

of tpe copbabael thodystatable hlmbBe éoNale Q@;kb&bdg@ted htﬁu!cﬁigﬁlt able menber
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of the container body. As long as the guide member is flexible,
the shape or size of the guide member may be such that the guide
member catches the opening. For example, a round guide member and
an arc-shaped guide member can be employed.

The toner cartridge of the present invention can be assembled
without using a special procedure. The same is true when the
toner cartridge is reassembled using recycled parts.

Using one of the cap member of type A or the cap member of
type B which includes the bearing member, one of the two rotation
center shafts which constitute the rotatable member is caused to
pass through the hole formed in the cap member. The rotatable
member is then inserted into the container body through the
opening, with the top end of the other rotation center shaft being
directed as a leading end for the insertion of the rotatable
mempber, and set at a predetermined position in the container body.
The opening is then tightly plugged with the cap member. The
above is a basic procedure for assembling or reassembling of the
toner c;rtridge of the present invention.

When the cap member of type B including the bearing member
are employed, or’the sealing member is employed, it is necessary
that these members maintain in close contact with each on the
rotation centexr shaft in the axial direction thereof, with the
rotation center shaft passing through the holes formed therein.

In particular, when these members constitute a mutually
incorporated structure, it is necessarxy that these members be in a
highly close contact state. The same is true when these members
are held between the support member fixed on the rotation center
shaft and the detachably disposed fixing member.

It is preferable that of the two rotation center shafts which
constitute the rotatable member, the rotation center shaft on the
side of the cap member have such a structure that the rotation
center shaft is separable from the central portion of the
rotatable member, and that the assembling be conducted by the
steps of disposing the above-mentioned plurality of members on the
rotation center shaft in close contact with each other as
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shaped nmenber can be nade snmaller than the dianeter of the opening by
pulling out the rotatable nenber in the axial direction thereof as the
rot at abl e nmenber i s rotated. The + gtzat-abl e menber nay al so be a

bl anked out | adder-shaped agitator provided with a flexi ble sheet-shaped
menber extmgardiined rbovehetbet erorpeatingr She perrtixai @goxthenbpnkeel out

| adder - shaps(l - atid f@berald LA RUAILORCELRNSS AndbTaber pohalhiey fliexi bl e
sheet- shaped nenber can be made | arger tgan tk}g q’\lameter g\L t he opening
after the PPHXIM &OIHES ?gh’éﬁ%dc%rrﬁa‘é‘%*i POFRSE R 15 (6B RE™PBBht ai ner
body. Thers ateattdbhednentres, mheralthe betatddhlen keghbeut of atitleragitagted:
agi tator pravi ded,yidl @it:heé'hpi&ﬁleéﬂshéaep% np @ndikRg céAemat he

outer peripheral portion of the blanked out |a der-s.he}speg gitﬁ%orab nd
t he outer @%’F"rlpﬂfbrtéﬁerﬁpgrréfe}m%‘?' the % ELFEPRAThee? P58, pég nERbEFERAh be
made snal | eembdranirite tticamehesinér thvelyodenmnghe bypeuilig rigerarft & thr at abl e
menber in fhe,axial @At i QNrLASE&PS whereby the sheet-shaped member is
wound around the central portion of the rotatable member so that
the rotatable member can be smoothly inserted into the container
body.

Furthermore, as mentioned above, when the rotatable member is
inserted into the container body through the opening thereof with
the provision of the guide member at the rotatable member, in
particular, with the guide member being formed so as to be in
sliding contact with the inner surface of the container body, the
rotatable member can be accurately set at a predetermined position
in the container body. The guide member is particularly effective
when used in combination with the agitator type rotatable member
provided with the flexible sheet-shaped member in the central
portion thereof.

The cap member can be fitted into the opening formed in the
containgr body with the application of pressure thereto. It is
preferable that the applied pressure be in the range of about 1 to
10 kg. ‘

The toner cartridge can be disassembled with detachment of
the rotatable member from the container body in a procedure which
is in reverse order to the above-mentioned assembling procedure.

There is no particular restriction to the method of removing
deposited materials from the separated container body and the
rotatable member. One method is to clean those members with water
and a surfactant. 1In addition, for example, a method of
scattering the deposited materials with compressed air, and a
method of vacuuming the deposited materials can be employed.

After the removal of the deposited materials, the cleaned
parts are assembled to recycle the toner cartridge. The
recyclable number of the toner cartridge of the present invention
depends upon the structure, the size, or the materials used for
the toner cartridge. According to a test conducted by
incorporating the toner cartridge in a commercially available
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as the rotatable nenber is rotated, and the outer peripheral dianeter of
the fl exi bl e sheet-shaped nenber can be nmade | arger than the dianeter of
the opening after the flexible sheet-shapgd_ nenber is inserted into the
cont ai ner body. The fl exi bl e sheet-shaped nenber may be nmade of a

pol yester gdddimile appzbstﬁ@t arﬁdﬂea(a&ﬁnbgrrmmbqow"rﬁahanbﬁmﬁm roller.

The toner g¢artridg fur rises.a sealin

di sposed 6%1’%@&%’ tgaé ’éﬁ?‘%a%se ab?&tp tem?g%fneen’ slﬁ‘nél%tsrr%ee cor%na"et%schéﬁp
menber i n tHeoseneencattrifdge enf tthe preserrhemmt‘emnsﬁ#enbermwe-?laﬁayatbe a
magneti c rddsr s +to 10Themboner cartridge may further conprises a guide

gf”ber For guignd an end POLL ofk 9fe! anéla‘iinaéra%o%yﬁe”ﬁsrré Lo opening
member, the cap member and cther parts for the toner cartridge are
found no longer usable after the above-mentioned disassembling or
cleaning, such parts should be replaced with new ones.

With respect to the kind of toner that can be held in the
toner cartridge of the present invention, there is no particular
restriction as long as the toner is used for the image formation
process utilizing electrophoto-graphy. Therefore, conventional
one-component toners and two-component toners which may be either
magnetic or non-magnetic can be held in the toner cartridge of the
present invention.

There is no particular restriction to the method of loading
the toner into the toner cartridge of the present invention, and
conventional methods can be employed. For high density loading of
the toner, however, the above-mentioned air suction method is
particularly effective.

The toner loaded toner cartridge of the present invention is
mounted at such a posture that a toner replenishment cutlet formed
in the container body is situated above the development unit of
the lmage format;on apparatus, and the drive transmission member
fixed to the top end of the rotation center shaft provided in the
container body is conpected to a rotation drive source provided
in the image formation apparatus, so that the rotatable member is
driven in rotation when the image formation apparatus is in
operation, and the tonex is transported to the develcpment unit
through the toner replenishment cutlet, whereby latent
electrostatic images can be developed into visible toner images.

There is no particular restriction to the numbexr of
revolution of the rotatable member during the operation of the
image formation apparatus. With respect to the agitator type
rotatable member, it is preferable that the number of revolution
be in the range of 10 to 40 rpm, and the torque therefor be in the
range of 0.5 to 3.0 N-m.

With reference to FIGS. 1 to 6, a first embodiment of the
toner cartridge of the present invention will now be explained.

FIGS. 1 and 4 are schematic cross~sectional side views of the

-
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the.container body to a predeterm ned attatchment position therefor on the
opposite side of the opening in the container body when incorporating the
rotatable nmenber into the container body,,the guide nenber being fixed
near an end portion of the rotation center shaft opposite to the end

portion thareqf e'mgﬁéiﬂgn@tof hghe %Erng:ariypé% andd alhey p%bséhg htne&ot &5y L 0
t he axi al I rection of hg rotation center i de menber

may be rot at abBFSSuppofTed3 oirE MR EoPRT & ¥H°35$¥F? ﬁfgﬁ Gt nal
peri pher altiporfiiren efbtiéngut def tientrenepecagtrides iafi ngecomeasttw t h at

| east part; Qferft Juner peripheral surface of the container body.

the toner cartrid urali

. IX of the rotatabl e menbers y di,s

in the contai ner* &Vnegth55§¥ FhE TP WIPER® %onﬂ%¥53%%898ngyw€ i qé}é%(nn

t he cont aimeradrebic toner Therein s ch djdder-shapéd @EHS@wOr typat Forrtable

achi eved hyoddis: 2005 cRALET LJ0L 1) diQpBEeRCL NG Padad alinekNBogpNt adrier

body has a function of discharging the magnetic toner from the
container body 1 to the outside thereof, and a magnetic roller 3.
A central portion of the ladder-shaped agitator type rotatable
membexr 2 is hereinafter referred to as the agitator. The ladder-
shaped agitator type rotatable member 2 also stirs the magnetic
toner in the container body 1 and transports the magnetic toner
onto the magnetic roller 3,

The ladder-shaped agitator type rotatable member 2 comprises
a conventional agitator and a flexible sheet-shaped member 4 which
is provided on the outer peripheral surface of the conventional
agitator, whexeby the above-mentioned function of the ladder-
shaped agitator type rotatable member 2 is improved.

There is no particular restriction to the material for the
sheet-shaped member 4 as long as the material has such flexibility
that allows the rotatable member 2 to be attached to an opening 12
formed jin the container body 1, and to be detached therefrom. In
this embodiment,’however, a so-called "Mylar", which is a
polyester sheet, is employed as the material for the sheet-shaped
member 4. As the sheet-~shaped member 4, a rectangular sheet with
such a width that the sheet comes into contact with the inner
surface of the container body 1 when the agitator is rotated, and
with almost the same length as that of the agitator of the
rotatable member 2 in the axizl direction therecf can be employed.
This rectangular sheet may have a plurality of notches in the
peripheral direction of the rotation therecf. Furthermore, as the
sheet-shaped member 4, the above-mentioned rectangular sheet which
is divided into a plurality of parts in the axial direction of the
rotatable member 2 may also be employed.

The magnetic rollex 3 attracts the magnetic toner to the
surface thereof by the magnetic attraction thereof and carries the
attracted magnetic toner to a toner supply outlet 5. The magnetic
toner is then scraped off the surface of the magnetic roller 3 by
a scraper rib 6, so that the magnetic toner is discharged from the
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t her eof . The fourth object of the present invention can be achi eved
by an image formation apparatus conprising a developnent unit and a toner
cartridge which holds toner, wherein theydaner cartridge is disposed above
the devel opment unit and conprises: a contai ner body for holding
toner thegghar supply ajudieast olesids aimblcenteiher sadyprising a rotation

center shaft, for Qt}laerrgl %gyt?he A segutashg.g_‘ayﬁﬁmfg}p £ HgakNgk 1 Pody

di sposed in thqe‘h%o%?a I ner tal ner ving an opehing at
one end thedeoplﬂﬁﬁlﬁ@éél direction of rotation of the rotatable

rrenbte[] and  The ﬁofét{hd YR Tembeer 2 opedithe: aadnetosi ngllde Dpew dgsposerd
in e contajner_ho cap

for the rotfafdble®ner %%&eg?{e 28 ?ﬁéﬁg’fer %?gtgggig% %@ﬁ@ﬂggﬁkggﬁﬁn’gﬁ&
det achabl 8af roeh PﬁléaUeﬁﬂt a‘ﬁ%@acboayh?ﬁr ough the opening in the direction of

the axis of rotatipe piside sweifatabbe tahAlde plate 8, substantially
conically concave holding porticns 10 and 11 are formed, with
which the top end portions of the above-mentioned rotation center
shafts 2a and 3a rotatably engage.

In the other side plate 9, there are formed the opening 12
having a slightly larger diameter than the rotation diameter of
the rotatable member 2, and an opening 13 having a slightly larger
diameter than the magnetic roller 3. The opening 12 is, for
example, a circular opening with a diameter of about 2.5 cm. At
the opening 12, a cylindrical wall with a height of about 5 mm is
formed, which extends from the edge of the opening 12.

The rotatable member 2 is so disposed that the rotatable
member 2 can be taken out of the container bedy 1 or inserted back
into the container body 1 as desired by pulling out the rotatable
member 2 in the axial direction of the rotation center shaft 2a
from the opening 12 or by pushing the rotatable member 2 in the
opposite axial direction of the rotation centexr shaft 2a from the
opening’lz.

The magnetib'roller 3 is also so disposed that the magnetic
roller 3 can be taken out of the container body 1l or inserted back
into the container body 1 as desired by pulling out the magnetic
roller 3 in the axial direction of the rotation center shaft 3a
from the opening 13 or by pushing the magnetic roller 3 in the
opposite axial direction of the rotation center shaft 3a from the
opening 13.

At the opening 12, there is disposed a round cap member 14
which has a function of rotatably supporting the rotation center
shaft 2a, comprises a fitting portien and a flange portion, and is
made of a resin. At the opening 12, there is also disposed a
round sealing member 16 made of felt for preventing the leakage of
the toner from the opening 12.

At the opening 13, there is disposed a round cap member 15
which has a function of rotatably supporting the rotation center
shaft 3a, comprises a fitting portion and a flange pertion, and is
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The fifth object of the present invention can be achi eved by

- 12 - a method of recycling parts which constitute a toner cartridge
conprising the steps of: det achi ng @ cap nenber having a bearing
portion froma container body, which cap nenber is fitted into an opening
forned igaddeotentmisiar badythednbsipgsed.t thene isadlseddisposeée a state

that a rof, ‘]&Iljlé) ns{laﬁﬁ%%r m%%ta;: yhi rﬁgaé;%].stf'etlﬂt §§r pFAiaHtablge thBNMDEE ka PR SSes

t hr ough a rou ormed I1nth e cap nmenb the rotatable nenber
bei ng dethhﬁa%@@ﬁ#ﬂ%ﬁmtﬁéeceﬁ?%+ﬂ%r body through the opening in the

direction of the edrs oFf thbecaptmémiies anbed, 15, and pld isegléng mr¢mpbers
rotatabl e, genfier. dispesed elinat BE-6OM A tnbodyn hBH he0peBbag:i vad
rotation center shaft 2a or 3a passes.

The cap membexrs 14 and 15 can be fitted into the respective
openings 12 and 13 with the application of pressure thereto.

The sealing member 16 on the side of the rotatable member 2
is fixedly held between a support member 17 fixed to the rotation
center shaft 2a and the end surface of the cap member l4.

The sealing member 18 on the side of the magnetic roller 3 is
fixedly held between the end surface of the cap member 15 and the
side surface of the magnetic roller 3.

The sealing member 16 on the side of the rotatable member 2
may also fixedly held between the end surface of the cap member 14
and the side surface of the rotatable member 2.

At the top end portion of the rotation center shaft 2a, a
round guide plate 18 made of a film with a predetermined hardness
and flexibility is rotatably supported.

The guide plate 18 has a function of leading the top end of
the rotation center shaft 2a so as to come into the above-
mentioned concave holding portion 10 when the rotatable member 2
is inserted together with the guide plate 18 into the container
body 1 from the béening 12, with part of the peripheral portion of
the guide plate 18
in sliding contact with the inner surface of the drum portion 7 of
the container body 1. The diameter of the guide plate 18 is
slightly larger than the diameter of the opening 12. However, the
guide plate 18 is made of a flexible material, so that the guide
plate 18 can be inserted into the container body 1 from the
opening 12 by deforming the guide plate 18.

At the top end portion of the rotation center shaft 3a, a
round guide plate 19 made of a film with a predetermined hardness
and flexibility is rotatably supported.

The guide plate 19 has a function of leading the top end of
the rotation center shaft 3a so as to come into the above-
mentioned concave holding portion 12 when the magnetic rollex 3 is
inserted together with the guide plate 19 into the container body
1 from the opening 13, with part of the peripheral portion of the
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separating the rotation center shaft and the cap nenber. In the above
nmet hod, a deposited material can be renoved from at |east one of the
cont ai ner body, the rotatable nenber or-t3ye . cap nenber, each of which is
separ at ed. Further, the above method may further conprises the steps
of , usi nggiive qdetta 16r ibodyidide gottacgbwitmerizeriraned shefgap oemer

from at le@ﬁ&m Al ¢l the d5PosidedriBlef | alrye JiaHRYEY of the guide
di sposi ng the

: ap. memb r,tlght#| seal ed on a support Vr‘\P,gngls fixed on the
rotation cRIR®R haft Egbﬁlgéﬁ ¥o %’f??ﬂtt&ant ﬁger‘i’t%’gﬁteer nir8F, ORERHY He -
rotati on céeswevremshdfite gasdienglate ouyhist medehebHughtldxdlbd ef prtredizh, tdve cap
menber,  tpar INRETHIIRG 31000 €0A-H RNQLEEELLDt Bld PR HEERLAEA SHEE thaMy ah
constitute t he ratabl e ne e£ fromthe openin HLor d in_.the cont ai-ner
body into tF&" YR éﬂﬂ’?é‘r"nﬁogg, ¥h%‘?€]%’§“l§8t Eﬁﬁgg‘? eti{}%teeﬁa‘portlon of the
rotation centera siesft 28t aadpredederdli reg rpopettiorglymfdxed to the top end
portion of the rotation center shaft 2a and to the top end pertion
of the rotation center shaft 3a, which protrude from the outside
of the side plate 9. A transmission gear 22 engages the gears 20
and 21,

With the toner loaded in the container body 1 of the thus
constructed toner cartridge, the toner cartridge is incorporated
in a predetermined place of an image formation apparatus such as a
copying machine or a printer, and an image formation process is
carried out. In accordance with the initiation of the image
formation process, drive force is transmitted from a drive section
of the image formation apparatus to the gears 20 and 21, so that
the rotatable member 2 and the magnetic roller 3 are driven in
rotation on the rotation center shaft 2a and the rotation center
shaft 3a, respectively. With the rotation of the rotatable member
2, the toner in the container body 1 is stirred and then
transpo;ted onto the magnetic roller 3. The magnetic toner
attracted to the magnetic roller 3 is then transported up to the
toner supply ouéiet 5. The magnetic toner is then scraped off the
surface of the magnetic roller 3 by the scraper rib 6, sco that the
magnetic toner is discharged from the toner supply outlet 5 into a
development unit of the image formation apparatus.

In the course of the repetition of this image formation
process, the container body 1 eventually becomes vacant. When the
container body 1 becomes vacant, the toner cartridge is removed
from the image formation apparatus and a new toner loaded toner
cartridge is incorporated therein.

The thus removed toner cartridge is cleaned for recycling the
same. When the toner cartridge is cleaned, the cap members 14 and
15 are respectively removed from the openings 12 and 13. The
rotatable member 2 is pulled out of the container body 1 in the
axial direction of the rotation center shaft 2a through the
opening 12, and the magnetic roller 3 is also pulled out of the
container body 1 in the axial direction of the rotation center
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fixedly fitting the cap nenber into the opening, thereby constructing the
toner cartridge. The above nethod nmay further conprise the step of

| oadi ng the constructed toner cartridge th toner. The above net hod
may further conprise the step of incorporating the toner cartridge which

s LO?dEd_gﬁé féﬁqerwhﬁhothe rot?tabl%_member 2 i? ta?en out of t?elapepiﬁg

predeternined place in an i nage formati on.agparatus for | e..fornatio
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fol |l ow ng -
shaped member 4 can be made smaller than the diameter of the

opening 12 and can be pulled out smoothly and easily.

After the rotatable member 2 and the magnetic roller 3 are
removed from the container body 1, the inside of the container
body 1, the rotatable member 2 and the magnetic roller 3 are
washed with pure water. The inside of the container body 1 can be
cleaned sasily and completely since the rotatable member 2 and the
magnetic roller 3 are not incorporated within the containex body
1. Furthermore, the rotatable member 2 and the magnetic roller 3,
which are removed from the container body 1, can also be cleaned
easily and completely.

After the inside of the container body 1, the rotatable
member 2 and the magnetic roller 3 are cleaned, the rotatable
member 2 and the magnetic roller 3 are incorporated back into the
container body 1.

When the rotatable member 2 is incorporxated into the
container body 1, the rotatable member 2, with the guide plate 18
attached to the top end portion of the rotation center shaft 2a,
is insgrted into the container body 1 thorough the opening 12. At
this moment, the rotatable member 2 is inserted as the rotatable
member 2 i1s being rotated on the rotation center shaft 2a, whereby
the outer peripheral diameter of the rotatable member 2 including
the sheet-shaped member 4 can be made smaller than the diameter of
the opening 12 and can be inserted into the container body 1
through the opening 12 smoothly and easily. Also the insertion is
carried out with at least part of the peripheral edge portion of
the guide member 18 being in sliding contact with the inside
surface of the drum portion 7 of the container body 1, whereby the
leading end portion of the rotation center shaft 2a can be
precisely led into the concave holding portion 10 and can be
securely engaged with the concave holding portion 10. After the
rotatable member 2 including the sheet-shaped member 4 has heen
inserted into the container body 1, the sheet-shaped member 4 is
stretched by the elasticity thereof and the diameter of the
rotatable member 2 including the sheet-shaped member ¢ become
greater than the diameter of the opening 12,

-
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descri pti on when considered in connection with the acconpanying draw ngs,

wher ei n: FIG 1 is a schematic cross-sectional side view of a first
embodi ment of a toner cartridge of the prgsent invention, in which a drive
transm ssion gear is detached. FI G 21is a schematlc cross-secti onal

front view of ifhe tetlenio@ﬂiéﬁerst ah hhgotnery &a;yo&hqgs ohtd hendr esent

I nventi on, part t he attachnent ala dgr-shaped

how n
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of thte prewiaa{ tHaVeRiaNplhfe PArddtahan, t&hewd NG %dabbaebaze%f Ofnad
magnetic ro

Gh ‘g_l schemat 4 €/ 0SS~ gect |001l]_ajlL Si a/ w of
the first %m%ﬁptsf: £ Yo%}e’r ar;‘f‘riaﬁ%% of Tt%eiprgsé‘n? FMventTon, in
parti cul arthstmgnghehepaninghhdnt A3 thisveonenths ihes megngdaesroller 3 FIsG
5 is a pergpRoldae sWreWealk E6fcd Addervabapechadidrat®e opening 13, with at
least part of the peripheral edge portion of the guide membexr 19
being in sliding contact with the inside surface of the drum
portion 7 of the container body 1, whereby the leading end portion
of the rotation center shaft 3a can be precisely led into the
concave holding portion 11 and can be securely engaged with the
concave holding portion 11. Thus, the rotatable member 2 and the
magnetic roller 3 can be disposed at the respective right
positions in the container body 1 by use of the guide plates 18
and 19, respectively, so that the attachment precision and the
rotation performance of the rotatable member 2 and the magnetic
roller 3 in the recycled toner cartridge can be precisely
maintained.
After the rotatable member 2 and the magnetic roller 3 are
incorporated into the container body 1, the cap members 14 and 15,
with the attachment of the sealing member 16 thereto, are
respec;}vely fitted with the application of pressure into the
openings 12 andﬁlB, whereby the sealing member 16 can be firmly
held between the cap member 14 and the support member 17, or
between the cap member 15 and the end surface of the magnetic
roller 3.
In the above explained first embodiment cf the toner
cartridge of the present invention, each of the cap membexrs 14 and
15 has the bearing function as well. However, as shown in FIG. 7,
the cap member 14 may be composed of a cap portion l4a and a
bearing member 14b, which are separately formed. The cap member
15 can alsco be constructed in the same fashion, comprising & cap
portion and a bearing member, although it is not shown here.
Further, in the above-mentioned £irst embocdiment of the toner
cartridge of the present invention, the magnetic toner is
employed, so that the magnetic roller 3 is used in addition to the
ladder~shaped agitator type rotatable member 2 are used in the
container body 1. However, the rotatable member for use in this
embodiment i1s not limited to the above-mentioned rotatable member
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type rotatable nenber with the attachnent of a guide plate in the first
enbodi nent of the toner cartridge of the present invention. FIG 6
is a schematic cross-sectional side viewgf the first enbodi nent of the
toner cartridge of the present invention, in particular, show ng the

posi tional r ehaldnoReRbpehes W8 F fr. GONhALEBEEnd AhbcAlitehieogUutRe Pdrdde in
the first embodiment of the _toner. cartridge. %v t he present .liqggention..
FIG 7 is % P& EPBSRIRETR olﬁﬁienér’*a% '(’H‘g B e PP ShoTHITRER of
t he toner tee tsamigeedfrehee pnesertly meenni BRGS|i N to 7 designate identical
- 14- pardi G Ales poRaihIphRes SdHdAt Uner@Esa ol fied cap nenber that can
be enpl oye |nIth§a present inventjon. the ‘IDZ‘ImCa 8ui|ds(,a alsa?:ggn%'é:nd 19
cross- sect i onal*sitdE FRERPDF STPY ! = g P
employed in the first embodiment shown in FIGS. 1 to 7 are
respectively replaced by fan-shaped guide plates 23 and 24. The
fan-shaped guide plates 23 and 24 are made of the same film
material as that for the guide plates 18 and 19 employed in the
first embodiment.

In this second embodiment, the guide plate 23 is rotatably
supported on the rotation center shaft 2a of the rotatable member
2. The guide plate 23 has a function of leading the top end of
the rotation center shaft 2a so as to come into the above-
mentioned concave holding portion 10 when the rotatable member 2
is inserted together with the guide plate 23 into the container
body 1 from the opening 12, with an arc-shaped outer peripheral
portion of the guide plate 23 in sliding contact with the inner
surface of the drum portion 7 of the container body 1.

The guide plate 24 is rotatably supported on the rotation
center shaft 3a of the magnetic roller 3. The gquide plate 24 has
a function of leading the top end of the rotation center shaft 3a
so as tp come into the above-mentioned concave holding portion 11
when the magnetip roller 3 is inserted together with the guide
plate 24 into the container body 1 from the opening 13, with an
arc-shaped peripheral, portion of the guide plate 24 in sliding
contact with the inner surface of the drum portion 7 of the
container body 1.

With reference to FIG. 9, a third embodiment of the toner
cartridge of the present invention will now be explained, wherein
the same reference numerals as in FIGS. 1 to 7 designate identical
or corresponding parts shown in FIGS. 1 to 7.

In the third embodiment, a cap member 25 is screwed into the
opening 12. The cap member 25 also has a function of rotatably
supporting the rotation center shaft 2a, that is, a bearing
function, in the same manner as in the above-mentioned cap member
14. A cap member (not shown) attached to the opening 13 from
which the magnetic roller 3 can be inserted into the container
body 1 or taken out of the container body 1 has the same structure
as that of the above-mentioned cap member 25. In the third
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enbodi ment of the toner cartridge of the present invention, in particular,
showi ng the shape of a guide plate, and the positional relationship

bet ween the contai ner body and t he guide.,pl ate. FIG 9 is a schemtic
cross-sectional front view.of a third “eibodi nent of the toner cartridge of

the pr ese@nﬂo@éﬁ%ﬁkonthé nsczf@;-tdnc Wl 3bet SHOMJIYW thide rabt @eiwe i rélctd o8 dPos
menber SC ematl Cr 0ss- se&%teonal %ront view.of a_.fourth

enbodi mentthsf CERe™EBRET %gr’ﬁ e & et A Dras FRYBRt?D “ieﬁ:nﬁgr Pfcul ar,
showi ng t heatrozehabhe oémizexcd mmbehe screw-df Eireg¢tiena axideatic

Cross-sectd %%%lkaoalrgeemf &% fenbt Bap eﬁ&ﬂsamtr Rhet REg ﬁmﬁf r.QﬁflTeE-l dge of
t he present |nvent

ticular, W ng .t he fi ca nber
of type AlScIRee ﬁgs%m?: ?)gpfcﬂet |r8ﬁa§h8n gb’éeé%ﬁ‘?@ BSrH‘ ‘metlﬁn rg’&g%rng
formed in3 harhtemebly that dbeeening or dEt&hinient] ofs theschprmgnizer 25 and
cross-sectional, fh@%eié' £4¢- Of p & ma%‘n’éﬁ:ﬁ!ceﬂmmbh@let e LpedaLakt ridge of

t he present | nvéntlon
prevented. By screwing the cap member 25, the sealing member 16

can be fixed.

With reference to FIG. 10, a fourth embodiment of the toner
cartridge of the present invention will now be explained, wherein
the same reference numerals as in FIGS. 1 to 7 designate identical
or corresponding parts shown in FIGS. 1 to 7.

In the fourth embodiment, a cap member 26 is attached to the
opening 12, using an engagement pawl 27.

As illustrated in FIG. 10, the engagement pawl 27 is formed
in the cap member 26. A projection 28 is formed on the outer
peripheral portion of the opening 12. The projection 28 engages
the engagement pawl 27. The cap member 26 can be detached from
the opening 12 by turning the cap member 26 to a position wherxe
the engagement pawl 27 is disengaged from the projection 28, and
then causing the cap member 26 to slide in the direction away from
the opeping 12. The cap member 26 also has a function of
rotatably supporting the rotation center shaft 2a, that is, a
bearing function, in the same manner as in the above-mentioned cap
member 14 and cap member 25. A cap member (not shown) attached to
the opening 13 from which the magnetic roller 3 can be inserted
into the container body 1 or taken out of the container body 1 has
the same structure as that of the above-mentioned cap member 26.

The thus constructed cap member 26 is easy to attach and
detach, and is effective for the improvement of the efficiency of
the recycling work. By the attachment of the cap member 26, the
sealing member 16 can be fixed.

In each of the above explained embodiments, as the rotatable
member, the agitator type rotatable member 2 and the magnetic
roller 3 are used. However, when a non-magnetic toner is
employed, only the agitator type rotatable member 2 is used.
Furthermore, as the rotatable member, an auger can be employed for
discharging the tonex from the container body 1.

With reference to FIG. 11, a fifth embodiment of the toner

I
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in particular, showing the fitting of a cap nenber conprising a cap
portion and a bearing nenber of type B into an opening forned in the toner
cont ai ner. FIG 12-2 is a schemati gperspective view of a cap nenber
and other parts to be successively attached to a rotation center shaft in
t he sixth eatietdidaencfothehpresert dwanticyewsdll tirw freegxplaipnagenyherein

FIG 12-3 41 %ﬁ@&@&bkénb@pnﬂrh%m o Rearig. NEner7 fdes8gnate fdéhodidid
menber in the sixt of, the .to | e of the present

aabeg! ppt Pebscy L
i nventi on.®% °°rre|§r‘-’a“ ﬂglp 555 Bheht égrspeccf iVie view of an upper lid
A and a toner Imltdiendifoht enbodingnts @sntaeneap burighemilidoh theecap apmited,

ina seven‘ss}nﬁmq\grr%nkasf bhei dongild Caarbtetawae Prcddth MBeSeNtyHEVENEd ON,

with a magnetlc roll e e|n ncor orate
gemployed. %e rot tion center aft 2a is passed through the

through heole formed in the cap member 14, The cap member 14 is
held between (a) a support member 17 which is integrally disposed
on the rotation center shaft 2a and (b) a gear 20 which is fixed
to the rotation center shaft 2a by a pawl, with the sealing member
16 being interposed as illustrated in FIG. 11, Thus, the cap
member 14 is fitted into the opening 12. The cap member 14
comprises a flange portion l4c and a fitting portion 14d. In
order to improve the accuracy of the maintenance of the positicnal
relationship between the bearing portion 1l4b and the rotation
center shaft 2a, the portion of the bearing poxrtion 14b which is
in contact with the rotation center shaft 2a is made relatively
long, and accordingly the fitting portion l4d is made relatively
thick. At the bottom of the fitting portion 14d, there is formed
a concave portion into which the sealing member 16 made of felt is
fitted, and the sealing member 16 is held between the support
member 17 and the bottom of the fitting portion 14d.

The rotatable member employed in this fifth embodiment of the
toner cartrldge of the present invention is the same ladder-shaped
agitator type rotatable member provided with a sheet-shaped member
4 made of a polyester film as employed in the first embodiment of
the toner cartridge of the present invention.

With reference to FIGS. 12-1 to 12-3, a sixth embodiment of
the toner cartridge cf the present invention will now be
explained, wherein the same reference numerals as in FIGS. 1 to 7
designate identical or corresponding parts shown in FIGS. 1 to 7.

In the six embodiment, as the cap member 14 is employed the
cap member of type B, comprising a round cap portion l4a and a
round bearing member 14b which are separable.

FIG. 12-1 is a schematic partial cross-sectional view of the
sixth embodiment of the toner cartridge of the present invention,
in particular, showing the attachment of the cap member to the
opening 12 of the centainer body 1.

In this embodiment, as the rotatable member 2, there is
employed a ladder-shaped agitator type rotatable member provided
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-15- addition to the | adder-shaped agitator type rotatable nmenber

provided with a sheet-shaped nenber nmade of a polyester filmin the
cont ai ner body. FIG 13-2 is a schgmatic partial enlarged
perspective view of two openings formed it @ toner containing portion B in

the seventf, gModi neRt 3%8&8%&%@5 4 GAHL! bHog ﬁlﬁé&ear @&ze;mt wwr«emt i on.

FIG 14 |s a sé%enatlc cross-sectional front, vie gpoglnen

of the tonetuZakity @fe HE-PRE PYESHHI® 4ﬁVenFP?wF°tqﬁ+ﬁSaFFFE Fa?ha hoft
t he flttlngepér&bxhnfnmmnhhe cenpraksipwyrtaoncap Fh#trqnaﬂﬂhdeamﬁsherné mePrer

of type B q%i§3% 4R QE”EQali%S‘H&%bEQ”@S &KH“&Hé“Eéar;ng member 14b
EFSSELFT:ﬁii&%ﬁ%ﬁpqﬁ%§%;&§5550v1ded in close conglgitég% eac o%ggg 8& é@g

support member 17 which is integrally provided on the rotation
center shaft 2a. Thus, the cap portion l4a, the sealing member 16
and the bearing member 14b are held between the support member 17
and a fixing member 27.

The cap portion l4a comprises a flange portion and a fitting
portion. The fitting portion is fitted into the opening 12 formed
in the container body 1. 1In a vacant portion formed by a
cyvlindrical wall 24a formed on one side of the bearing member 1l4b,
there is fitted a part of the sealing member 16, having almost the
same diameter as that of the vacant portion formed by the
cylindrical wall 24a. The sealing member 16 is held in a
depressed state between the cap portion l4a fitted into the
opening 12 and the bearing member 14b. The bearing member 1l4b is
fixed, while urged in the outside direction, by the resilience of
the sealing member 16, whereby the predetermined perpendicular
position thereof to the rotation center shaft 2a can be accurately
maintained.

Furthermore, the above-mentioned cylindrical wall 24a
provided on theﬁbearing member l4b is fitted into a concave
portion formed in the fitting portion formed in the cap porticn
l4a. A cylindrical wall 24b is formed on the other side of the
bearing member 14b. In two same positions in the cylindrical wall
24b and the bearing member 14b, notches 24e (not shown) are
formed, and pawls 24d (nct shown) are formed so as to position the
cylindrical wall 24b in a floating posture just like a spring.

The fixing member 27 is located in the concave portion formed
by the cylindrical wall 24b provided on the bearing member 14b.

A cylindrical wall 22 is formed so as to encircle the opening
12 with a space from the edge of the opening 12. The bearing
member 14b is attached to the cylindrical wall 22, and two holes
are formed in an upper portion of the cylindrical wall 22, in
which the above-mentioned pawls 24d of the bearing member l4b are
engaged, whereby a hook mechanism is formed. Thus, the bearing
member 14b is firmly fixed to the container body 1.

In a specific example of this embodiment, the length of the
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mechani cal structure that the container body can be separated from other
parts of the toner cartridge, and the toner cartridge can be reassenbled
by fitting the parts together again. Because of this nechani cal
structure, first of all, the parts such %s t he rotatable nmenber are

att ached EQtiE‘for?QEEr?der}.ershl&Q@’Qa apdag g tzo'BeEmcaEﬁé'cQ%nét%rr gassgabl ed.

The t hus gassenbl ed. taner car%rl dge | s th to ém%

convent i of AR R AT LM 44t K SrB ?’é‘t%“ﬁe Srt gag’ i Gfs the

appar at usdiévetenhsih theheopemiey L2 tHheaahamenl . aacmrldgls irs theedagp ©H the

course of caﬁeﬁééé%'lfme f‘%@%&bﬁ“@faﬂ{b tt'ﬂ%oh@ﬂeﬁoP@réﬁéz%‘% Q@Eﬁnﬁﬁlch _
vacant, the vacanf toner car&}8 Fgg? S not scragged The cont al ner bOdX S
e

separ at ed FPROFR BTN FENEE dtIih SRBEREbWHE 2R JnEd
mat er i al stiepoas¢ ezff viiltchibeatdiagcoanbénerithody pantdion ehecho h@mouphr hslare

renoved t@g&f&&@%@%ﬁm LQReLoEAEL S %t‘é@nsﬂgftr%_ﬁse@h%@nm(cp LLing

t he cl eaned con ner body and parts together again us reassenbl ed

toner car #PPBge’ cdf™be used again.
FIG. 12-2 is a schematic perspective view of the cap member

142 and other parts to be successively attached to the rotation
center shaft 2a in the sixth embodiment of the toner cartridge of
the present invention. In the rotation center shaft 2a, a groove
2b is formed. On the support member 17 provided on the rotation
center shaft 2a, the cap portion l4a, the sealing member 16 and
the bearing member 14b are successively fitted, and these fitted
members are held between the support membexr 17 and the fixing
member 27 fixed to the groove 26.

FIG, 12-3 is a schematic top view of the bearing member 14b
fixed to the fixing member 27 in the sixth embodiment., In the
flange portion 24¢, the two notches 24e are formed in the two
corresponding positions, the pawls 24d are provided so as to
position the cylindrical wall 24b in a floating state just like a
spring., Further, for easy attachment of the fixing member 27, a
partly cut away poxtion 24f is formed in the cylindrical wall 24b.
The bearing member 14b is fitted into the above-mentioned
cylindrical wall 22 provided at the opening 12 and is stably
supported by each of the portions 24b-1, 24b-2 and 24b-3 of the
cylindrical wall 24b.

With reference to FIGS. 13-1 and 13-2, a seventh embodiment
of the toner cartridge of the present invention will now be
explained, wherein the same reference numerals as in FIGS. 1 to
12-3 designate identical or corresponding paxts shown in FIGS. 1
to 12-3.

The seventh embodiment is the same as the sixth embodiment
except that a magnetic roller is provided in addition to the
rotatable member employed in the sixth emboediment.

FIG. 13-1 is a schematic perspective view of an upper lid A
and a toner holding porticn B of the container body 1, which are
separated, in the seventh embodiment of the toner cartridge of the
present invention, with a magnetic roller being incorporated in
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In the toner cartridge of the present invention, the

16 -

contai ner body is separable fromother parts, and even when the

toner cartridge is recycled by reassenmbli,ng the toner cartridge, the toner
§ g

cartridge is so hermetic that no toner 18

ks and the excellent toner

repl eni Sh'?a?ht&%f %W@ﬂ&ew@&lelbfsmeat aheshor type T:hﬁas.aame R&gh&t 22 of
t he cont ai ner
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t he toner icarthe dgetaisetrobddyihcorporated. An exanple of the container

body may be

75

cn? fixed to the, o site e cont
conposed (ﬁuqu;§n@thggd?ﬁgptﬁﬁ*éj on tge rotation center sgag

cap portion l4a, the sealing member 16 and the bearing member 14b
are successively fitted, and these fitted members are held between
the support member 17 and a fixing member (not shown) to
constitute a composite member 30. The composite member 30 is
fitted into the opening 12 formed in the toner holding portion B.
Furthermore, the magnetic zoller 3 is fitted into the opening 13.

FIG. 13-2 is a schematic partial enlarged perspective view of
the two openings formed in the toner holding portion B in the
seventh embodiment.

In the cylindrical wall 22 provided at the opening 12, there
are formed two holes 22a with which the two pawls 24d shown in
FIG. 12-3 are engaged.

At a top end portion of the magnetic roller 3 which is fitted
into the opening 13, a flat portion 3b is formed, and a support
member 17 made of a plastic material is fixed to the flat poxtion
3b. The sealing member 16 and the cap member 15 of type A azxe
successively fitted on the support member 17. These members are
fixed wjith a pair of pawls 15a formed in the cap member 15 being
inserted into the holes 13a formed in the opening 13.

The cap member 15 includes a cylindrical wall 15k on one side
thereof and a cylindrical wall 15¢ having a smaller diameter than
that of the cylindrical wall 15b on the opposite side thereof, and
a vacant portion is formed inside the cylindrical wall 15b, in
which the gealing member 16 is fitted.

As shown in FIG. 13-1, in the seventh embodiment of the toner
cartridge of the present invention, a scraper C which comes into
contact with the surface of the magnetic roller 3 is provided, so
that the toner held on the surface of the magnetic roller 3 is
scraped off to supply the toner for image formation.

A gear (not shown) is connected to the top end portion of
each of the rotation center shafts 2a and 3a. Each gear is
connected to a rotation drive source of the image formation
apparatus, whereby the rotatable member 2 and the magnetic roller
3 are respectively rotated in the directions X and Y.

With reference tc FIG. 14, an eighth embodiment of the toner
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and a cap portion, which nmay be either separable or inseparable. Sone
contai ner body is nmade of a netal, but nost of such container bodies are
made of a resin fornmed by injection noldizgg- The cont ai ner body

i ncl udes two supporting portions with which two opposite end portions of a
rotation centteridgeabtf thetptabdyt eimyageioAt wikhstowhe ekplhénedp Wgppoint i ng
portions hag, &@&Q@abeneg%ﬁml@%p%t £ @5 of; the 130balibengeid er shaft
which is rotatably supported t he thrOlrJTgB hol e :Féﬁgen?rall)r( gonnect ed to
a drive sotE-iGEY RE FrﬁFﬁe’BB?i%//hd’fg 3 TP ARRYR 1t on *ajifar At The
rot at abl e nenberravos®tl yshaspaheial ciciemanicentess siaittiocanll éasnt onighef

opposite e‘x_}?; 0 SO ni L. p@SeRk-Ag ng
t he toner acegfhl&:(ri;‘1 feflb gaggﬁﬁgl njérPa&a&l%ggg ??(:Jlgl: %lt?l%&: ;Hé%&gsrlf PEOR% he

outside. | 9PH TeTHAY QF ﬁm.%ﬁmwg’ THe &R BR8N ®the
rotation sedierg steambes Lébcbmoectled dpentihe U2 i ftermsdurice the tbeerai n body
of the ingge fQIdmtion apparatus via a drive transm ssion nmember such

The bearing member 14b is fitted into the copening 12, and the
cap portion 1l4a is fitted into a cylindrical wall 22. The
rotation center shaft 2a is caused to pass threough the through
holes formed in these members.

The bearing member 14b is supported by the support member 17
which is integrally disposed on the rotation center shaft 2a, with
the sealing member 16 being interposed between the support member
1 and the bearing member 14. Because of the above-mentioned
structure, the toner held in the container body 1 does not leak
from the containexr body 1 even when the rotatable member 2 is
rotated, or even when there is a gap between the rotation center
shaft 2a and the through hole formed in the bearing member 14b.

As the ratable member 2, the same ladder-shaped agitator type
rotatable member provided with the sheet-shaped member as employed
in the above—mentioned first embodiment is employed, and the other
portlons of the ELthh embodiment which are not explained above
are the same as in the above-mentioned sixth or seventh
embodiment.
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as a gear whi cmulﬂuullmnuﬂulﬂm end portion of the rotation center shaft,
wher eby the ro r n be driven in rotation. Wth respect

to the specific”shape of' the bove-nentigped mechani smfor |oosening and
m xi ng the toner and discharging the toner to the outside, which is

I ncl uded wAA® gendtrmmyordsi:on of the rotatable nmenber, there are varieties
of shapes. Here th . e e - 17 - rotatable
menbers are roughlﬁ %?nfsrsicﬁrgél?ﬂ?oc?%r sﬁ)l s, depending upon the type of

t he above- ment # ofeRtHetdakosin 4% pbekding teRET ERAY?E}- portion thereof, an
agitator type andleadepmnitaeable rdieir typerising a Examgiies eknthe

agital o LyRE.| Okl ol SAIEUNGL LS UG oRY8L" 2PAR°h AP dAkAlnbYPe
r ot at abl e "menbér sHown | FG "2, a
body, disposed in said container body, said container body having
an opening at one end thereof in the axial direction of rotation
of said rotatable member, and
a cap member for opening and closing said opening formed in
said container body, which is capable of serving as a bearing
member for said rotatable member thereon and is detachable through
said opening in the direction of the axis of rotation of said

rotatable member.

2. The toner cartridge as claimed in Claim 1, wherein said
cap member comprises a cap portion and a bearing portion which
constitute one integral body member, said bearing portion being
capable of serving as a bearing membexr for said rotatable member
thereon, and
has a through hole through which said rotation center shaft passes
and is disposed at said opening.

3.' The toner cartridge as claimed in Claim 2, wherein said
opening has a cylindrical wall which extends from the edge of said
opening, and said cap member is attached to said cylindrical wall.

4. The toner cartridge as claimed in Claim 1, wherein said
cap member comprises a cap portion and a bearing member which are
separable, constituting a two-separable member, and each of said
cap portion and said bearing member has a through hele through
which said rotation center shaft passes said cap portiocn and said
bearing member,

5. The toner cartridge as claimed in Claim 4, further
comprising a cylindrical wall which is provided so as to encircle
said opening, extending around said opening with a space from the
edge of said opening, and one of said cap portion or said beaxring
member is fitted into one of said opening or said cylindrical
wall, and the other of said cap portion or said bearing member is
fitted into the other of said opening or said cylindrical wall.
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screw type pro m m bl ade, which may be referred to as

auger, a coil mﬁ "M u\mﬂ)mltype In short, it is required that the
agitator type rotafabte "rerfber be capabl ggof appropriately | oosen the
filled toner by the rotation of the rotatable nmenber, transporting the

| oosened tonergto Bhé oftMer reypteidghneatclgimedndnf Okata 2 n Wheeedonsaider

body, and p | ni t eLnki0at SRreat unit of
t he i mage Fgrﬁaéﬁﬂ%%a%p sfel?s% ‘lf?fg'ltrgrg h&él%&l raln{ihe gganﬂfééfﬁ portion of the
rotatable nmenber is partlcul arly designed so as to neet the above

requirement w gh rﬂi@e@&né:@ dalle:v‘ihqaeaandlaihm cal claimengtwhensdinngta

partlcula erlal f g I

rot at abl e ﬁ@ﬁ% PR R ncI Tt e fa)s% r%?eg ?r%h%e d?% rohﬁgnﬁ\éf\lﬁb cios Pg%%%& e of
hol di ng HfagRénocrephben Gind & de@égﬁhéﬁ”é“b#o% th magnetic attraction
thereof, and a non-nmagnetic roller provided with a concave notch portion

on the surfacegt hepgole ol Wi,4190- NBODAHIHd Q4CELkSn 3, wherein said
cap portion can be connected to said cylindrical wall through a
screw mechanism or a hook mechanism.

9. The toner cartridge as claimed in Claim 5, wherein at
least one of said cap portion or said bearing member can be
connected to said opening or said cylindrical wall thrxough a screw
mechanism or a hook mechanism,

10. The toner cartridge as claimed in Claim 8, wherein said
hook mechanism comprises an engagement pawl formed in said cap
portion, and an pawl fixing portion is formed in said cylindrical
wall, or a pawl fixing portion is formed in said cap portion, and
an engagement pawl pcrtion is formed in said cylindrical wall.

11, The toner cartridge as claimed in Claim 9, wherein said
hook mechanism comprises an engagement pawl formed in one of said
cap portion or s;id bearing member, and an pawl fixing portion
formed in said cylindrical wall, or a pawl fixing portion formed
in one of said cap portion or said bearing membex, and an
engagement pawl porticn formed in said cylindrical wall.

12. The toner cartridge as claimed in Claim 4, wherein said
cap member constitutes a mutually incorporated structure of said
cap portion and said bearing member.

13. The toner cartridge as claimed in Claim 4, wherein said
cap portion has a smaller flexibility than the flexibility of said
bearing member.

14. The toner cartridge as claimed in Claim 4, wherein the
length of a portion of said through hole of said bearing member

which is in contact with said rotation center shaft is longer than
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hel d. The repl eni ﬁ’mmw'”mu e rotatable nenber is usually disposed
near a slit-shape ﬁ Bnent outlet formed in the container
body. Toner is droppe fromthe W plenhébnent roller type rotatabl e nenber
whi ch hol ds toner as the r.otatable is rotated, and the dropped

toner is¢henesnypr! bedat ﬁtﬂ@m @@vehwmodgm hollBr Qﬂggaidﬂe:eﬁﬂ idor&haped
toner re Ihen shnent outl h smg\h ota magnet |rc gopcer I's enpl oyed,
t he t oner’af réété’&? nd“ﬁl d 58h"t hg r ace 6Ft fid® magnetic roller is
scraped off by a toner scraper whose ti p end conmes into contact with the
surface of the. nﬁgﬂetfﬁhéfﬂdaﬁtrldge as claimed in Claim 2, further - 18

; TGS 153n00 PELL ] S Herde™ hETLOD 4 UHASHK RE18T LofA! Ak ©
disposed at the inner side of said cap member in close contact
thexewith, inside said container body, with said rotation center
shaft passing through said through hole of said sealing member.

16. The toner cartridge as claimed in Claim ¢, further
comprising a sealing member having a through hole, which is
disposed at the inner side of the inner most member of said
bearing member or said cap portion in close centact therewith,
inside said container body, with sald rotation center shaft
passing through said through hole of said sealing member.

17, The toner cartridge as claimed in Claim 4, further
comprising a sealing member having a through hole, which is
disposed between saild bearing member and said cap portion in close
contact with both of said bearing member and said cap portion,
with said rotation center shaft passing through said through hole
of said sealing member.

4

18. The toper cartridge as claimed in Claim 11, further
comprising a sealing member having a through hole, which is
disposed between said bearing member and said cap portion in close
contact with both of said bearing member and said cap portion,
with said rotation center shaft passing through said through hole
of said sealing member.

19. The toner cartridge as claimed in Claim 15, further
comprising a support member for supporting said sealing member,
with said support member being fixed on said rotation center
shaft, substantially at right angles with respect to the axis of
said rotation center shaf<«.

20. The toner cartridge as claimed in Claim 16, further
comprising & support member for supporting said sealing memberx,
with said support member being fixed on said rotation center
shaft, substantially at right angles with respect to the axis of
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menber .i ncor porate body and the nunber thereof. Usually
only one agi ltoator ﬂmull Iﬂﬂlmmmmﬂ Iys used or one agitator type

rot at abl e menber and orfe rLepI"en?sH‘nent rqf l.er type rotatable nenber are
used in conbination. . Toner is loaded into the container body by

vari ous rﬁﬂtbds:tla;tionodiahyéngsménétshape of the container body or using a
parti cul ar devi ce For exanpl e, when toner Is | oaded into the container

body by an i on nmet hod, a ner 9 adi ng hol a,nd % g suction
hol e are for ﬁetBBHFa?Wé’fr’o‘iﬂﬁ/ 556 BHEEC thérta e FdadéBTt 4% o t he
cont ai nercdmzi;a.mgalar suppsut keehlgwfidrheuaporsing itdre hmlner andtthembener | S
| oaded trspt&h] hRal-9Rer mbRABGE NG @Aﬁ c@@dpaﬂfan ltdﬂecﬂeoaqlsmeeofI)ft@&oLOﬂer
is finished ese .t hol, eé are. p % ﬁhRP eat ur es é)f t
toner car$¥l et DAY/ pFeE nfaJrq“nv%’rﬂ% & PERPEE R e %&‘ﬁpaf’ﬁeilal
t he tonerratatidndgentert Bbapr eseuttsiantdaililgnat thisghtotaxigiles with respect

to the axis of said rotation center shaft, at the inside of the

inner most member.

22. The toner cartridge as claimed in Claim 18, further
comprising a support member for supporting the inner most member
of said bearing member or said cap portion in the inside of said
container body, with said support member being fixed on said
rotation center shaft, substantially at right angles with respect
to the axis of said rotation center shaft, at the inside of the
inner most member.

23. The toner cartridge as claimed in Claim 17, further
comprising a detachable fixing member for holding said beaxing
member, with said cap portion, said sealing member and said
bearing member being disposed in this order in view of the inner
dlrectlon of said container body, and said bearing member being
held by said flenq member, and said cap portion being disposed at
said opening.

24, The toner cartridge as claimed-in Claim 18, further
comprising a detachable fixing member for holding said bearing
member, with said cap portion, said sealing member and said
bearing member being disposed in this ordexr in view of the inner
direction of said container body, and said bearing member being
held by said fixing member, and said cap portion being disposed at
sald opening.

25. The toner cartridge as claimed in Claim 21, further
comprising a detachable fixing member for holding said bearing
member, with said cap portion, said sealing member and said
bearing member being disposed in this order in view of the inner
direction of said container body, and said bearing member being
held by said fixing member, and said cap portion being disposed at
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center shaft fou"'mm'g'm gﬁ'j nber passes through the through hole
formed in the c l ﬁ WE cap nenber is detachably fitted into the
opening formed in the todtawneﬁ bed41r 4 n the present invention, the term
"a cap nmenber for openi ng and cIOS|ng the opening forned in the container

bodysahéa%e’al%p menber which is capable of pluggi ng and unpl uggi ng the
openi ng. The cap nenber for use in the toner cartridge of the

present 1 Byenthal <ol ¢0.2L 88 I 380G.A%14 bearl gy Mg Lor Lhe

r ot at abl e” henber pen an peni'ng. Once the
openFABPrssing o%é%ﬁwmﬁéecébxh%ﬁ@ﬂw BPEgReHdRT Faite b@&ﬁlﬁﬁnber t oner
doeSmBﬁbekeath.ﬁ}hﬁé’éﬁfd @ApWReRt L He, LY sies1hfldnémbdNaDRaadner body and

en.the.tone u 1 fr the dev. en unit. This
closg éiév?ndgﬁﬁﬁ%?1é%% ? ?ﬁésgg Ipq%b QQ?EQ %f%ué? %Hg *t oner
cartﬂiagéti@nrQﬁaﬁﬁkﬁjContalﬂerbe4ﬁ3 @@ﬁePaFéak§a¥¥Qﬁn%ﬁﬂ?er@ﬁPng t he toner

not @ehy bppasand diecimpeedbwi| hatd glaigackbngodensh theiny @ilsheseankai ner

said opening.

27. The toner cartridge as claimed in Claim 1, wherein said
opening and said cap member are substantially round shaped in view
of the axial direction of said rotation c¢enter shaft and coaxially
disposed on the axis of said rotation center shaft.

28. The toner cartridge as claimed in Claim 2, wherein said
opening and said cap member are substantially round shaped in view
of the axial direction of said rotation center shaft and coaxially
disposed on the axis of said rotation center shaft.

29. The toner cartridge as claimed in Claim 3, wherein said
opening, said cap member, and said cylindrical wall are
substant;ally round shaped in view of the axial direction of said
rotatlon center ghaft and coaxially disposed on the axis of said
rotation center shaft.

30. The toner cartrxidge as claimed in Claim 4, wherein said
opening, said cap portion, and said bearing member are
substantially round shaped in view of the axial direction of said
rotation center shaft and coaxially disposed on the axis of said
rotation center shaft.

31. The toner cartridge as claimed in Claim 5, wherein said
opening, said cap portion, said bearing member and said
cylindrical wall are substantially round shaped in view of the
axial direction of said rotation center shaft and coaxially
disposed on the axis of said rotation center shaft.

32. The toner cartridge as claimed in Claim 18, wherein said
opening, said cap portion, said bearing member and said sealing
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- 19 - body, but also the | eaked toner snears the inside of the inmage
formati on apparatus and has serious adverse effects on the i mge

formation. If the toner |eaks fromthe gap between the through hole forned
in the cap nenber and the rotation center shaft, the |eaked toner is
transported onto the bearing portion of {fhe rotation center shaft and into
other parts, so that the desired rotation accuracy of the rotation center
shaft cannot be maintained, and therefore accurate toner repleni shnent
becones difficult. As nengig®ned above, the cap nenber for use in the
toner cartridge of the present invention may al so have a function as a
beari ng nmenber for the rotation center shaft for the rotatable

FIG. 2
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menber. In order to secure the positional accuracy of the cap nenber which
al so serves as the bearing nenber, it is preferable that at |east the
portion serving as the bearing nenber in the cap nenber be conposed of a
mat eri al havi ng hi gh physical strengt@ gnd m ni mum di stortion. I n
the present invention, the cap nenber ﬁay be made so as to include the
above-nentioned bearing portion. Alternatively, a separate bearing nenber
may be attached to the cap nenber. The former is referred to as the cap
menber of type A, and the IatterFﬁésrfﬁerred to as the cap nenber of type
B. The cap nenber of type B is betti’er than the cap nenber of type A for
use in the present invention, since the material, size, shape and other
factors can be determ ned nore freely when naking the cap nmenber of type B
and the bearing nmenber than when nmeking the cap nenber of type A In

t he bearing nmenber, a through hgle is forned,_ through
TS 59

)

A

)

s B ll=—
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which the rotation center shaft passes when used. It is desirable that the
t hrough hole fornmed in the bearing nenber and the rotation center shaft be

coaxi ally positioned. It is desirable that the bearing nmenber be nade
of a material having the sanme hi gh physi/eal strength and m ni num
di stortion as - 20 - in the

above-nentioned portion serving as the bearing nenber in the cap nenber.
In order to have the bearing nenber exhibit the bearing function
sufficiently, it is preferable that the bearing nmenber be nmde of a
material having relatively smal IF¥¢exd bility and high abrasive resistance.
On the other hand, in order to nake easy the opening of the cap nenber and
to prevent the | eakage of toner from

FIG. 6
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the cap nenber, it is preferable that the cap nenber be nmade of a materi al
having relatively large flexibility and high elasticity. The two nenbers
can be made of, for exanple, polyethylene or polyacetal with the
respective physical strengths being appropriately adjusted. I n order
to prevent the rotation center shaft frgmvibrating or deviating fromthe
rotation center thereof, it is preferable that the length of a portion of
the through hole formed in the bearing nenber which is in contact with the
rotation center shaft be longer than the Iength of a portion of the

t hrough hole formed in the cap _nenber which is in contact with the
rotation center shaft. It is pFéferdble that the |ength of a portion of
the through hole forned in the bearing nmenber which is in contact with

the rotation center shaft be in a range of about 1 to 6 mm although there
is no particular limtation to the | ength. In order to prevent
the | eakage of toner and to secure the tightness
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bet ween the cap nenber and the rotation center shaft, it is preferable
that a sealing nmenber be enployed. It is effective to use the sealing
menber in close contact at least with the cap nenber. Furthernore, in
order to have the sealing nenber exhibrg the sealing effect thereof
sufficiently, it is also effective to provide a cylindrical wall at the
cap nenber in order to incorporate the sealing nmenber in a concave portion
of the cylidrical wall and use the sealing nenber in a depressed state.
The use of such a sealing nenber_is effective regardless of the use of the
beari ng nenber. \Wen toner is I&%%%d nto the

-21- container body by the air suction nethod, it is extrenely inportant
to increase the air tightness of the container body.
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The seal.ing nmenber is used with the formation of a through hole therein

t hrough which the rotation center shaft passes. It s preferable that the
seal i ng nenber be nmade of a material capable of attaining the air
tightness and having high elasticity, gguch as felt, rubber or resin. Wen
necessary, two or nore sealing nenbers can be enpl oyed. There is no
particular restriction to the positional relationship anpbng the cap
menber, the bearing nenber and the sealing naterial. However, in order to
prevent the |eakage of toner efF&€tivély and to have the bearing nenber
exhibit its bearing function sufficiently, it is preferable that the
sealing nenber be incorporated in the concave portion of the cap nenber.
It is also particularly preferable that the cap nenber, the sealing nenber
and the bearing nmenber be positioned in this order in view of the outside
of the container body. 4 Thye seal ing nmenber can al so be used for the
above-nenti oned
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cap nenber of type A which includes the bearing portion. It is
necessary that the cap nenber, the bearing nenber and the sealing nenber
be individually in close contact with each other on the rotation center
shaft wi thout deviation in the axial dirggtion thereof. In order to achieve
this, it is preferable that at |east oné of the cap nenber or the bearing
menber be provided wth a cylindrical wall to forma concave portion,

t hrough which the cap nenber and thecbeapipg nenber constitute a nutually
i ncorporated structure. In order to prevent the cap nenber, the
bearing nmenber and the sealing nenber fromdeviating fromthe respective
positions thereof on the rotation center shaft in the axial direction
thereof, it is effective to hold these nenbers between a support nenber
which is fixedly provided on the rotation center shagt substantially at
right angles to the axial direction theregf_and a K/

FIG. 12-3

24e

en Rep\aced

"l



-22- fixing nmenber which is detachably provided on the rotation center
shaft. A drive transm ssion nenber, such a gear, which is connected

to a drive source and fixed to the rotation center shaft, nmay also serve
as such a fixing nmenber. , The suppgyty, nmenber and the fixing nenber can
al so be used in the sanme manner as nentioned above for the above-nenti oned
cap nenber of type A including the bearing portion. It is preferable
that the support menbeg provided on the rotation center shaft be nade
integrally with the rQtation center shaft, using a resin. It is preferable
that the support nenbet be Iar er in size th the nenbers to be supported
by the support nenber. _order Jo secuke the rotation of the
rotatabl e menber with
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the.cap nenber of type A or the cap nmenber of type B being firmy fixed to
the container body, there nay be provided a cylindrical wall which extends
fromthe edge of the opening forned in the container body, or a
cylindrical wall which encircles the opening, extending froma

predet erni ned space fromthe edge of th@®pening. In the case of the cap
menber of type A, the cap nenber is attached to the cylindrical wall,
while in the case of the cap nenber of type B which includes the bearing
menber, the cap portion is attached to the opening and the bearing nmenber
is attached to the cylindrical wall. There is no particular limtation to
the length of the cylindrical wall, but it is preferable that the
cylindrical wall which extends fromthe edge of the opening have a |length
of 1/2 the dianeter of the openif¥fatl4|ongest, and the cylindrical wall
provi ded at the cap nenber or at the bearing have a length of 1/3 the

di aneter of the opening at 4Iongest.
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In both the above-nentioned type A and type B, a screw nechanfén$bﬁ%aﬁhdbﬁg
mechani sm may be provi ded between the cap nenber or the bearing nepher, and
the cylindrical wall for secure L -23
fixing thereof. For exanple, a hook nechani smcan be constructed by

form ng an engagenent pawl in at |east one of the cap nenber or the
beari ng nmenber, and a paw fixing portion in the cylindrical wall forned
at- the opening, alternatively by forming a pawl fixing portion in at |east
one.of the cap nenber or the bearing nmenber, and an engagenent pawl in the
cylindrical wall formed at the opening. The paw fixing portion nmeans a
structure such as a projection, a cogcave portion or a hole. A notch
formed in part of the cyIindricaIWméll’forned at the cap nenber or the

bearing ABSTRACT OF THE DISCLOSURE

TONER CARTRIDGE, IMAGE FORMATION APPARATUS
COMPRISING TONER CARTRIDGE, AND METHOD OF RECYCLING
: THE TONER CARTRIDGE '

A toner cartridge includes a container body for holding tonerx
therein, at least one rotatable member including a rotation center
shafE: for discharging the toner outside from the container bedy,
disposed in the container body, the container body having an
opening at one end thereof in the axial direction of rotation of
the rotatable member, and a cap member for opening and closing the
opening fbrmed in the container body, which is capable of serving
as a bearing member for the rotatable member thereon and is
detachable through the opening in the direction of the axis of
rotation of the rotatable member. This toner cartridge is
available with toner loaded therein, and can be recycled when the
toner is used up. A method of recycling this toner cartridge is
provided. In addition, an image formation apparatus including
this toner cartridge is proposed.
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menber, or a notch forned in part of a flange formed at the yllndl‘lcal”'

wal | may be used as the above-nentioned paw . There is no partLeUIfar
restriction to the shape of the opening, th aber _the bearing =
menber, each cylindrical wall attached therfeto, GBMENT) SBEETS nens@r

but it is preferable that;;‘_"f\l‘uese menbes» be s%ﬂempnanl pagcntmdtcslpag&ld*anj
al so be coayi.a+y di spased kn view of the doklElimie opagdde: .atd pagugent D f
t he rotat ats{[ rma'ﬁber and the \ \recycling oper tqDD’Drawmg(s) ﬂi@de.u..ﬁ) BQged_J__Q
particul ar estrrctlon th e\3|ze of the K
bearing ne gacjpgé;)P drl czal wal | atta gppor"t'
menber. Ho ver prefer‘aable that the

about 5 cm at Iargest It is. preferableth dp 'nf a
el astic rraterlal and sl i-ghtTy [arger thn ening in order to have the
cap menber securely and tightly fit i xning. It is also

preferable that the through hole fornmed in each of
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the cap nenber, the bearing nenber and the sealing nenber have.st
dianeter that allows the rotation center shaft to rotate sm)oth"'
contact with the inner wall of the through hole. :
t he bearing nmenber nay be in the shape2gio a substantially round pI' ate.
Alternatively, the cap nenber and the bearing nmay be corrposed of . a,'f..l-t-—tgl ng
portion and a flange portion. est:ri

the material for the ; ap"
menber and the bearing nenber, but it is preferable that the rrat erial,
therefor be a resin as long as the resin neets the physﬁcdl sﬁtrerfi-‘g»‘tm '
required for each of the cap nenber and the bearing m%niber
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O the two rotation center shafts which constitute the rotatable nmenber,
as at least the rotation center shaft which is connected to the drive
source, there can be enployed a shaft which is integrally connected to the
central portion of the rotatable nenber provided in a. conyenLLonaL_w—mw
cont ai ner body. However, it is preferabfsmto enpl oy a novek.; Tetat Berct |
center shaft for use in the present invention, which conpfises such”g i
mechani sm t hat makes the rotation center shaft det achpbl e tr qkth% c ntral
portion. There is no restriction to the |length of theidetéthabTe that”on
center shaft, but it is preferable that the I ength be}about_3 cm.at .- i

| ongest. As the rotatable nenber, the above- nent#oned conventlonar
agitator type rotatable nmenber and replenishnent rollef type - rotatable
menber can be enpl oyed. In additugn Aﬁie f bl oW Nng novel rotatable
menber can be used in the present inv nt’ h is specifically

enployed in a
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first enbodi ment of the toner cartridge of the present invention. The

| adder - shaped agitator type rotatable nenber conprises a |adder-shaped
agitator and a sheet-shaped nmenber which extends fromthe |adder-shaped
agitator. The rotatable nenber including the sheet-shaped nenber has a

| arger dianmeter than the diameter of &MQ1® opening, when the sheet-shaped
nmenber is extended to its full length. However, since the-steet=shape qfq
menber is flexible, the rotatable nenber can be eaS|Iy§and accurat el y-
incorporated into the container body through the openihg Wwhen the
rotatabl e nenber is pushed thereinto while rotated. 1 Wenahioss
agitator type rotatable nenber provided with such a sheet shaped menbelr
rotated within the container body, even the toner |ocateé near the™Thfner

wal | of the container body is F: |(3 T i
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-25- loosened by the sheet-shaped nenber, so that the toner can be
efficiently used. As a result, the anount of residual toner in the
cont ai ner body after use is small and therefore the cleaning work for
recycling the toner cartridge can be sikgqgficantly reduced. In view of the
fact that the attachment of the agitator type rotatable nmenmber is easy,
this agitator type rotatable nmenber is nuch nore effective-for -recycting:
than an agitator type rotatable member without such a sheet - shaped nenber
Furthernore, in the present invention, there can be prOV|ded a ;
pl at e- shaped gui de nenber, near an end portion of the rotat| gentemq |
shaft opposite to the end portion thereof at which the cdp: ﬁéﬁber \
di sposed, substantially at right a P3Gio t!’EaX|al di riect.i on .of - the“”‘ \
rotation center shaft. By use of t de nber, the yotatable nmenber
can be incorporated through the opeplng into the container ‘body and ¢an be
easily and accurately
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set at a predeterm ned position in the container body. It is preferable
that the shape or size of the guide nenber be
is in sliding contact with part of the inner wall of the contai ner body.

As | ong as the guide nemnber
menber may be such that the guide
a round gui de nenber and
The toner cartridge of the present

usi ng a special procedur

is flexible,
mefbEr catches the opening. For exanple,
an arc-shaped gui de nenber can be enployed...—--
i nvention can be assembl’ed . w:thout=7

t he

such that the guide nenber

shape or size of the guide

e. The sane is true when the topner cartrldge~fsi

reassenbl ed using recycled parts.

A or the cap nenber of

type B

Usin
cIu e

one of thé cap nenber_ of type

ANk

the bearing;mghbetiH 6n€ of

the two rotation center shafts mhlch constitute the rotaﬂable menber__i$ §
caused to pass through the hole foLned in the cap nenb% —THe& T ot at abl e

nmenber is then inserted into upe c

the top end of the other

r

tai ner body through

t he _opening--with

biéng

X ]
— |2
20 |4C
i1 14
e /‘“2'
M A>14b
16 20
//I////]////V////]/
d 2 17T VMag
FIG. |12~
4 1
‘7///_/_/_/4?//_/:;;/{.”_%//“ 9
: |12
4q 24a
J\40 24c
24b
)2 17~ 2a
R a7
_ﬁgr [~40 [Aa |16 14b
= hf"' 22

14a



directed as a | eading end for the insertion of the rotatable nenber, and
set at a predeterm ned position in the container body.

-26- The opening is then tightly plugged with the cap nenber. The above
is a basic procedure for assenbling or_ ,reassenbling of the toner cartri ;
of the present invention. When t7l4é°cap nmember of type—B-includi ng:the
bearing nenber are enployed, or the sealing nmenber is enplioyed;~it iS— |

necessary that these nenbers maintain in close contact wth”éach on t he | !
rotation center shaft in the axial direction thereof, with the-rgpati®n | |
center shaft passing through the holes fornmed therein. In particular ,____\_/,\_Aléni._
t hese nmenbers constitute a nutually incorporated structure,:-it-is =
necessary that these nenbers be in a :'

FIG. 12-2




hi ghly cl ose contact state. The sanme is true when these nenbers are held
bet ween the support nenber fixed on the rotation center shaft and the

det achabl y di sposed fi xi ng nenber. It is preferable that of the two
rotation center shafts which constitugﬁ%;he rotatabl e menber, the rotation
center shaft on the side of the cap nmenber have such a structUrg.that: =t he
rotation center shaft is separable fromthe central portien-of-the .~ }
rotatabl e member, and that the assenbling be conducted by the stepsqgf% 3
di sposi ng the above-nentioned plurality of nenbers on the zrgypuﬁ@hﬁﬁéntbr\
shaft in close contact with each other as nentioned above, then connectlny
the central portion of the rotatable nenber to the rotati er-cenmt®er shaft, |
and plugging the opening formed in the contai ner body mﬁth the cap nenrber?
As nentioned above, when the rotatable nmenber of the agitator™ type

provided with a flexible sheet-sFﬂeﬁrrents_L the central portion
thereof is used, it is necessary"t ser he ®r ot at abl e




menber into the container body fromthe opening thereof as the rotatable
menber is rotated, whereby the sheet-shaped nenber is wound around the
central portion of the rotatable nmenber so that the rotatable nenber can
be smoothly inserted into the container body. Furthernore, as
ment i oned above, when the rotatable merdéf is inserted into the cont ai ner__

body through the opening thereof with - e
-27- the provision of the guide nmenber at the rotatabl e nenber; in’ 7.
particular, with the guide nmenber being formed so as to be in~ "sliding % \
contact with the inner surface of the container body, the' rotatabig B%hber |
can be accurately set at a predetermned position in the;cantai'ner body. | 3
The guide nenber is particularly effective El e e

P | i

FIG. 13-2




when used in conbination with the agitator type rotatable nenber provided
with the flexible sheet-shaped nenber in the central portion thereof.

The cap nenber can be fitted into the opening formed in the container body
with the application of pressure thereto. It is preferable that the
applied pressure be in the range of abouw/id to 10 kg. The .t oner—
cartridge can be disassenbled with detachnent of the: rotatable nenber from
the container body in a procedure which is in reverse or der t.o-the- !
above-mentioned assenbling procedure. There is-no particul ar, ;
restriction to the method of renoving deposited material s{ff dart ba® ' i
separated contai ner body and the rotatable nenber. One nethod S to"QJehn
t hose nmenbers with water and a surfactant. In addition, “for exanple ai
met hod of scattering the deposited F?I (;als|‘lr1conpressed it ——and—a
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- 28- shaft, for discharging said toner outside from said container

body, disposed in said container body, said container bedy having
an opening at one end thereof in the axial direction of xotation
of said rotatable member, and

a cap member for opening and closing said opening formed in
said container body, which is capable of serving as a bearing
member for said rotatable member thereon and is detachable through
said opening in the direction of the axis of rotation of said
rotatable member.

2. -The toner cartridge as claimed in Claim 1, wherein said
cap member comprises a cap portion and a bearing portion which
constitute one integral body member, said bearing portion being
capable of serving as a bearing member for said rotatable membex
thereon, and
has a through hole through which said rotation centex shaft passes
and is disposed at said opening.

3.’ The toner cartridge as claimed in Claim 2, wherein said
opening has a cylindrical wall which extends from the edge of said
opening, and said cap member is attached to said cylindrical wall.

4. The toner cartridge as claimed in Claim 1, wherein said
cap member comprises a cap portion and a bearing member which are
separable, constituting a two-separable member, and each of said
cap portion and said bearing member has a through hole through
which said rotation center shaft passes said cap portion and said
bearing member.

5. The toner cartridge as claimed in Claim 4, further
comprising a cylindrical wall which is provided so as to encircle
said opening, extending around said opening with a space from the
edge of said opening, and one of said cap portion or said bearing
member is fitted into one of said opening or said cylindrical
wall, and the other of said cap portion or said bearing member is

fitted into the other of said opening or said cylindrical wall.
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menber, the cap me eplosed s for the toner”cartrldge are found
no | onger usable aft nti oned dlsassenbllng~©nj£ﬁe§n|mgv such
parts shoul d be repl nes. Wth: respect to the klnd of
toner that can be held in the toner cart#$dge of ﬂhE"préSeﬁT Thvent| on,

there is no parti restricti as |lo as theitqQner is u f.or t he

i mage fornatlg % c§§QQE|qQEﬁ§ﬁ§] fg%ﬁﬁFg “ﬁﬁﬁi et et sald
conventi eap memberc aumpnersest Grld‘nst'armi; tpmrta@mramma tfdrerge wondiomy be
either magnetic or non-nmagnetic can be held in the toner cartridge of the

present invention. There is no particular restriction to the nethod
of loading tHe tdher tHones tdeetimitge ¢ taliadgedofint Iﬁ?elarime%ntwlfiemént iegn,

and conyenldonale Gt Q%% D B AR ONAR s R @l ne Rintoe Lfs 4 he

toner, however, the above-nentioned air suction nethod i1s part| ularly
ef fectiv&itting Pﬂﬁilﬁ@hémq(ﬁuﬁﬁPQQﬁuﬁoR%H¥?ldge of the present invention
Is mounted at such a posture that a toner replenishnment outlet forned

8. The toner cartridge as claimed in Claim 3, wherein said
cap portion can be connected to said cylindrical wall through a
screw mechanism or a hook mechanism.

‘9. The toner cartridge as claimed in Claim 5, wherein at
least one of said cap portion or said bearing member can be
connected to said opening or said cylindrical wall thxough a screw
mechanism or a hook mechanism.

10. The toner cartridge as claimed in Claim 8, whexein said
hook mechanism comprises an engagement pawl formed in said cap
portion, and an pawl fixing portion is formed in said cylindrical
wall, or a pawl fixing portion is formed in said cap portion, and
an engagement pawl portion is formed in said cylindrical wall.

11, The toner cartridge as claimed in Claim 9, wherein said
hook mechanism comprises an engagement pawl formed in one of said
cap portion or said bearing member, and an pawl fixing portion
formed in said cylindrical wall, or a pawl fixing portion formed
in one of said cap portion or said bearing membex, and an
engagement pawl portion formed in said cylindrical wall.

12. The toner cartridge as claimed in Claim 4, wherein said
cap member constitutes a mutually incorporated structure of said
cap portion and said bearing member.

13. The toner cartridge as claimed in Claim 4, wherein said
cap portion has a smaller flexibility than the flexibility of said
bearing member.

14. The toner cartridge as claimed in Claim 4, wherein the
length of a portion of said through hole of said bearing member
which is in contact with said rotation center shaft is longer than

™
RO R O I SHEET FAS BEEN
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1 to 6, thérewithpbbushvatsaidthentainer body, with sald rotation centev
shaft passing through said through hole cof said sealing membex.

16. The toner cartridge as claimed in Claim 4, further
comprising a sealing member having a through hole, which is
disposed at the inner side of the inner most member of said
bearing member or said cap portion in close contact therewith,
inside said container body, with said rotation center shaft
passing through said through hele of said sealing member.

17. The toner cartridge as claimed in Claim 4, further
comprising a sealing member having a through hole, which is
disposed between said bearing member and said cap portion in close
contact with both of said bearing member and said cap portion,
with said rotation center shaft passing through said through hole
of said sealing member.

’

18. The toner cartridge as claimed in Claim 11, further
comprising a sealing member having a through hole, which is
disposed between said bearing member and said cap portion in close
contact with both of said bearing member and said cap portion,
with said rotation center shaft passing through said through hole
of said sealing member.

19. The toner cartridge as claimed in Claim 15, fuxther
comprising a support member for supporting said sealing member,
with said support member being fixed on said rotaticon center
shaft, substantially at right angles with respect to the axis of
said rotation center shaft.

20. The toner cartridge as claimed in Claim 16, further
comprising a support member for supporting said sealing member,
with said support member being fixed on said rotation center
shaft, §ubstantially at right angles with respect to the axis of
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29 toner cartridg t invention wll nom1be explalnedmﬂ :
FIGS. 1 and 4 are -sectional side views: of the, ,fﬁist‘
.enbodi nent of the t of the present inventions By FIGS) 2

and 3 are schematic partially cutaway front views of\ the f i.r st—erbodi nent

of the tgggé SéEEEkQﬂecgktEQesR sent i nvention. \ *This toner e

cartridgée conprises a contai ner od 1 which hol ds a\n&gnep1c”f”her
therein, a Iadder-shaped agitator type rotatable nenbér 2, which is

rotatably di spesedrha bR esoRatRedgRody ¢1aRfledhas elaﬂmcuonfefzther
di schargi t he ,.magneti c toner fron1the contagner

to th ts
t her eof , CS%BréSﬁHQn@tFBPPBFFeP9§beIA E&ntFEPCP f??oﬁgﬁflPﬁgglﬂaggfggﬂéﬁﬁd

agitatorofypalﬁobaaahhg member or said cap portion in the inside of said
container body, with said support member being fixed on said
rotation center shaft, substantially at right angles with respect
to the axis of said rotation center shaft, at the inside of the
inner most member.

22. The toner cartridge as claimed in Claim 18, further
comprising a support member for supporting the inner most member
of sald bearing member or said cap portion in the inside of said
container body, with said support member being fixed on said
rotation _center shaft, substantially at right angles with respect
to the axis of said rotation center shaft, at the inside of the
inner most member.

23. The toner cartridge as claimed in Claim 17, further
comprising a detachable fixing member for holding said bearing
member, with said cap portion, said sealing member and said
bearing member being disposed in this order in view of the inner
direction of said container bady, and said bearing member being
held by,said fixing member, and said cap portion being disposed at
said opening. '

24, The toner cartridge as claimed'in Claim 18, further
comprising a detacheble fixing member for holding said bearing
member, with said cap portion, said sealing member and said
bearing member being disposed in this order in view of the inner
direction of said container body, and said bearing member being
held by said fixing member, and said cap portion being disposed at
said opening.

25. The toner cartridge as claimed in Claim 21, further
comprising a detachable fixing member for holding said bearing
member, with said cap portion, said sealing member and said
bearing member being disposed in this order in view of the inner
direction of said container body, and said bearing member being
held by said fixing member, and said cap portion being disposed at

THIS SHEET HAS BEEN
U0 AR | REPLACED




member 2 is hereinaf placedas t he agi t at or” " The..-addi Z'asqaped
agitator type rotata u CB so stirs the nagneﬂtaf“tener-lm tih
cont ai ner body 1 and nmagnef{ c_toner: onto the nggnetlc
roller 3. The Iadder-shaped agltator type rotatabl 2!l tehber 20
conpriseg,;d a8y onal agitator and a flexible $heet - shaped nmenber 4
which is provided on the outer peripheral surface:of the conventional
agitator, whereby the above-nentioned function of the | adder--- shaped
agi Eat 0{ typte ze?th atmiét a:dwal“ﬁwa%ﬂqu&rfso;cq&ﬁmedd in Bl%ﬁ.@a4I252 nqu&ed:rievcglhar
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which is as the materi al
sheet - shﬁipé-'@c’quba paigg ?%W Ecrﬂébe@m’er?@éfd Qe%%tﬂtﬁﬁﬁiﬂrarb%t

with held by said fixing member, and said cap portion being disposed at

said opening.

27. The toner caxtridge as claimed in Claim 1, wherein said
opening and said cap member are substantially round shaped in view
of the axial direction of said rotation center shaft and coaxially
disposed on the axis of said rotation center shaft.

28. The toner cartridge as claimed in Claim 2, wherein said
cpening and said cap member are substantially round shaped in view
of the axial direction of said rotation center shaft and coaxially
disposed on the axis of said rotation center shaft.

29. The toner cartridge as claimed in Claim 3, wherein said
opening, said cap member, and said cylindrical wall are
substantially round shaped in view of the axial direction of said
rotatio; center shaft and coaxially disposed on the axis of said
rotation center shaft.

30. The toner cartridge as claimed in Claim 4, wherein said
opening, said cap portion, and said bearing member are
substantially round shaped in view of the axial direction of said
rotation center shaft and coaxially disposed on the axis of said
rotation center shaft.

31, The toner cartridge as claimed in Claim 5, wherein said
opening, said cap portion, said bearing member and said
cylindrical wall are substantially round shaped in view of the
axial direction of said rotation center shaft and coaxially
disposed on the axis of said rotation center shaft.

32. The toner cartridge as claimed in Claim 18, wherein said

opening, said cap portion, said bearing member and said sealing
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such a. wi dth that ﬂh BL “hto contact with thé |nner' surface: of
‘the container body 1 Iator is rotated, and wi th AlWoSt3the same
-l ength as that of th t he rQ atable nenber 2in the aX|aI:

di rection thereof can be enployed ThIS ectangular sheet may havé a

plurali 30-..
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sheet - siHFRaF RO Gt F2ithrARvERPeFAT e Fhalt AIcaaxsiRlehy M%RPS% on
di vi ded dy¥ Qua PlaF addid deddids centde shdmd. direction of the rotatable
menber 2 may al so be enpl oyed. The magnetic roller 3 attracts the
magnetic toner to the surface thereof by the magnetic attraction thereof
and carries the dhe actresic neanet 1dge onerclaimed doerClalgpl 35 puiheteIn  Sid
nagnetlc

opening, said cap portion, said bearing member, said cylindrical
wall, said sealing member, and said support member are
substantially round shaped in the axial direction of the axis of
said rotation center shaft and coaxially disposed on the axis of
said rotation center shaft.

‘34. The toner cartridge as claimed in Claim 26, wherein said
cap portion and/or said bearing member comprises a fitting portion
formed by said cylindrical wall provided at an outer peripheral
edge portion thereof, and a flange portion formed along a
peripheral portion of said cylindrical wall, and the innex
diameter of said cylindrical wall is larger than the diameter of
said sealing member, and said cylindrical inner wall has a concave
portion at the inside therecf, in which at least part of said
sealing member is incorporated.

35. The toner cartridge as claimed in Claim 33, wherein said
cap por;ion and/or said bearing member comprises a fitting portion
formed by said cylindrical wall provided at an outer peripheral
edge portion theieof, and a flange portion formed along a
peripheral portion of said cylindrical wall, and the inner
diameter of said cylindrical wall is larger than the diameter of
said sealing member, and said cylindrical inner wall has a concave
portion at the inside thereof, in which at least part of said
sealing member is incorporated.

36. The toner cartridge as claimed in Claim 34, wherein said
bearing member 1s substantially round shaped in view of the axis
of said rotation center shaft, and has a through hole, and a
cylindrical wall is provided between the outer peripheral edge of
said bearing member and said through hole of said bearing member,
and the inner diameter of said cylindrical wall is larger than the
diameter of said sealing member, and said cylindrical wall has a
concave portion at the inside thereof, in which at least part of
said sealing member is incorporated.
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toner is then scr Be ¢ ace of the nagnetlc rdPIeFUS’by Ea@
scraper rib 6, so tic toner is discharged.fromthe ~toner
supply outlet 5 ou ai ner hody 1. " The container body 1

conprises a drum portion 7 and a pair of 'side pl at es--8 -and" 9.~~~ "The
rotatabl e nmembgy, 2 ore t&ueeﬂagaﬁtrmwléﬁrcfam& disnoBetn 3%, SWedraimanner

that the re pectlve rotation center shafts 2a and ar aral l el ach
other | 5aLd BERE RS RO ohF [ AL HAREIALLY deoich thaed L Ghet opF o8
conicalIaxtmncﬁvaahmlﬂongtp@mtceMSeﬁOGhaﬁtJjandehésnamxhrwm¢m hmhechanﬁe

top end é’é’l&' flz?(flrf.@gla\g%(ﬁ #899&'6 %%&g&bc&(%eauéﬁ 42 éxgeegg 3a

rotatably e ere are
openi ng q@geha | Pl §¢¢§hﬁgym¢@P§éra@¢aﬁ%%%wth#ﬁHGHkkP%%t%fl%ﬁlﬂlhﬂEFEFgof

the rot ahakber leaRer tRe fAfeANdOpRELES I8 Sod NGy Bisd+ 0Pl YwaRLUES larger
chaneter o ADEn LA TRADELLCOTOLLh Peg IIE, ogERgg 12 15 for exampl e, a
38. The toner cartridge as claimed in Claim 32, wherein said

cap portion has a flange portion and a cylindrical wall which
extends from along the edge of said cap portion, said bearing
membexr has a through hole, a cylindrical wall is provided between
an outer peripheral edge of said bearing member and said through
hole of said bearing member, said bearing member has a diameter
which is _larger than the diameter of said flange portion of said
cap portion, and the inner diameter of said cylindrical wall
provided along the edge ©of said cap portion is larger than the
outer diameter of said cylindrical wall provided between the outer
peripheral edge of said bearing member and said through hole of
said bearing member, and said cylindrical wall provided between
the outer peripheral edge of said bearing member and said through
hole of said bearing member, and said sealing member are
incorporated in said cylindrical wall which extends from along
the edgé of said cap portion.

39. The toner cartridge as claimed in Claim 15, wherein said
sealing member is made of felt.

40. The toner cartridge as claimed in Claim 38, further
comprising an additional cylindrical wall which is provided along
the outer peripheral edge of said bearing member, on the back side
of said bearing member with respect to the side therecf on which
said cylindrical wall is provided between the outer peripheral
edge of said bearing member and said through hole of said bearing
member, a notch cut on part of said additional cylindrical wall, a
projection provided on said cylindrical wall provided at said
opening, said notch and said projection constituting a fixing hook
Structure.

41. The toner cartridge as claimed in Claim 1, wherein said
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the opening 12, a B3 n “dpi th a hei ght of about 5 nmis. fbr
whi ch extends from openi ng 12. ‘The 't otiat abFe me
is so disposed that nenberﬁé can be taken out of the_i

contai ner body 1 or inserted back intot CTont ai ner body 1 as deS|re by

pul 1 ng Qi deheod U@ty eshar@@ta%m;?né“eé *é% @ﬂg%eq* ehCeArldie

center shaft 2a fromthe opening 12 or
in the &R &iFntidleRITH Ctﬁnéafl(ﬁ artqt@r? §t ECrDeRT tcazlabﬁ om t he

openi ng kdparated from said rotation center shaft. 31 The magnetic
roller 3 is also so disposed that the magnetic roller 3 can be taken out
of the container body 1 or inserted back into the container body 1 as
desired by puldd ng The tdremmmetrizige as claimed in Claim 1, further

comprising a drive transmission member for driving said rotatable

3’"' _.

e 2

~—3

member in rotation, which is disposed at a top end portion of said
rotation center shaft on the side of said opening formed in said
container body.

43, The toner cartridge as claimed in Claim 42, further
comprising a fixing member for fixing said drive transmission
member with tight sealing on the outside of said drive
transmission member in view of said container body.

44. The toner cartridge as claimed in Claim 1, wherein said
rotatable member is of an agitator type or of a replenishment
rollexr type.

45. The toner cartridge as claimed in Claim 1, wherein said
rotatable member is a blanked out ladder-shaped agitator provided
with a flexible sheet-~shaped member extending from the outer
periphe;al portion of said blanked out ladder-shaped agitator, and
the outer peripheral diameter of said flexible sheet-shaped member
can be made smalier than the diameter of said opening by pulling
cut said rotatable member in the axial direction thereof as said
rotatable member is rotated.

46. The toner cartridge as claimed in Claim 1, wherein said
rotatable member is a blanked out ladder-shaped agitator provided
with a flexible sheet-shaped member extending from the outer
peripheral portion of said blanked out ladder~shaped agitator, and
the outer peripheral diameter of said flexible sheet-shaped member
can be made larger than the diameter of said opening after said
flexible sheet-shaped member is inserted into said container body.

47. The toner cartridge as claimed in Claim 1, wherein said
rotatable member is a blanked out ladder-shaped agitator provided
with a flexible sheet-shaped member extending from the outer
peripheral portion of said blanked out ladder-shaped agitator, and
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Foller 3 in the’%]t“SShet cef the rotation center shaht Ba«ytrontthe
opening 13 or ’ gnetlc roller 3 in the opp05|fe axi a
direction of the shaft 3agfromthe openlng SO At t he
opening 12, there is disposed a round cap nenber 14 ; which has a funcﬂlon

of rotat amjey cmnqmrptemndf:za]r atiztnetrerc arft ea ids fdfexidde @@M@é@?@ﬁ" emibey
portion ti r eSi;
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of rotatably s p orting.the rqtation nter shaft 3a, s a.fi ttlng
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preventing e d Gaka0gQf 418 dQ0EL; d:OBIdE opening 13.

48. The toner cartridge as claimed in Claim 47, wherein said
flexible sheet~shaped member is made of a polyester film.

. 49. The toner cartridge as c¢laimed in Claim 1, wherein said
rotatable member is a replenishment roller.

50. The toner cartridge as claimed in Claim 49, further
comprising a sealing member which is disposed between an end
surface of said replenishment rxoller and said cap member in close

contact therewith.

51. The toner cartridge as claimed in Claim 49, wherein said
replenishment roller is a magnetic roller.

52. The toner cartridge as claimed in Claim 1, further
compriéing a guide member for guiding an end portion of said
rotatable member from said opening of said container body to a
predetermined attachment position therefor on the opposite side of
said opening in said EOntainer body when incorporating said
rotatable member into said container body, said guide member being
fixed near an end portion of said rotation center shaft opposite
to the end portion thereof laocated at said opening, substantially
at right angles te the axial direction of said rotation center
shaft.

53. The toner cartridge as claimed in Claim 52, wherein salid
guide member is rotatably supported on said rotatable center
shaft, with an external peripheral portion of said guide member
being in sliding contact with at least part of an inner peripheral
suxface of said container body.

54. The toner cartridge as claimed in Claim 1, wherein a
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In eachl™ Sh drs 14 anl 18 TeRIRTERSC seallng neﬁbeﬁé” 2 there i s
f ormed aTB hrough whi ch the respective Fotation center ‘shaft
2a or | The cap nbers 14 d. 15 can be fitted into the
respective openings 12 and 13 mnth t he application of--pressure thereto.

The seal i pgupBThey 3¢ eaithectadarafe h@&be%aaebhesﬁea‘ear if shidf béﬁ%xner

hel d bet a ort menber 17 fixed atyon center shaft 2a and
t he end 2ﬁ?$¥Cea5f Fﬁétcgﬂengﬁbﬁmlf$ 1s dEta?ﬁégiéaPYnBHQéﬁﬁgrfIGmoﬁaﬁﬁe
side of tbhenmadnetri bodgl.ler 3 is fixedly held between the end surface of
the cap nenber 15 and the side surface of the magnetic roller 3. The
seal ing nenber 16 on the side of the rotatable nenber 2 may also fixedly
hel d between t A8.enFheutraes chnthddggp asevBeimed ianGlahm 3i déusthkace of

the rotat aghgrfBHRG" téner with which said container body is loaded.

56. An image formation apparatus comprising a development
unit and a toner cartridge which holds toner, wherein said toner
cartridge is disposed above said development unit and comprises:

a container body for holding toner therein,

-at least one rotatable member comprising a rotation center
shaft, for discharging said toner outside from said container
bedy, disposed'in said container body, said container body having
an opening at one end thereof in the axial direction of rotation
of said rotatable member, and

a cap member for opening and closing said opening formed in
said container body, which is capable of sexrving as a bearing
member for said rotatable member thereon and is detachable through
said opening in the direction of the axis of rotation of sgaid
rotatable member.

57 A method of recycling parts which constitute a toner
cartrldge comprxsxng the steps of:

detaching a cap member having a bearing poxtion from a
container body, which cap member is fitted into an opening formed
in said container body and disposed tightly sealed, in such a
state that a rotation center shaft which constitutes a rotatable
menber passes through a through hole formed in said cap member,

pulling out said rotatable member disposed in said container
body from said opening, and

separating said rotation center shaft and said cap member.

58. The method as claimed in Claim 57, wherein a deposited
material is removed from at least one of said container body, said
rotatable member or said cap member, each of which is separated.

53. The method as claimed in Claim 58, further comprising
the steps of, using said container body, said rotatable member and

said cap member, from at least one of which said deposited
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- 82- : At the top end portion of the rotation center shaft 2a, a round
guide plate 18 nmade of a filmwith a predeterm ned hardness and
flexibility is rotatably supported. - 47he guide plate 18 has a function
of leading the top end of ¢the rotation center shaft 2a so as to cone into
t he aboveratarRall dedeamierl/e hol ding portion 10 when the rotatable nenber

2 1s inserted,,toget.her w.t he qui.de. nl. 8 int.0 e co l.he ody, 1
fromthe openidr‘}'gp%f,l}}l\% ﬁv%qlér%a%fn%xﬁbeerpgﬁ?}p}%el&alse%olretc% gjr?o ng%%%i%‘elgh
pl ate 18is rfigtdddiang seeiet Atafin terntemahalil MidehofoanaeidiuiRporaidn 7
of the GQHAINEmdABr 1. wikle $Haltt®iatiiod hentd Il Qaldsiky SHiahdhy

| ar ger thancghﬁﬁfla er(ﬁfthe(fpenln . 12. However, the guide plate 18 is
made of &I EHW %15 8P At $HE RIS RSte 18 can be inserted

into the cont dinssxrtiody 3l foprendieof another rotation center shaft which
constitutes said ratable member from said opening formed in said
container body into said container body, thereby setting said top
end portion of said rotation center shaft at a predetermined
position, and
fixedly fitting said cap member into said opening, thereby
constructing said toner cartridge.

60. The method as claimed in Claim 59, further comprising
the step of loading said constructed toner cartridge with toner.

6l. The method as claimed in Claim 60, further comprising
the step of incorporating said toner cartridge which is loaded
with toner into a predetermined place in an image formation
apparatus for image formation.
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opening 12 by deforming the guide plate 18. J D¥scriptiont:¢RgaNd.. o6 'Japan ot
the rotation center shaft 3a, a round guide p lg{gl(sgadeﬂa e(ﬁ4f:z't6 rpagégfﬂa
predeterm ned hardness and flexibility is rotpig wa 06 ~. to paged Je-
gui de plate 19 has a function of |eading the tp Ba -
center shaft 3a so as to come into the abbve- tlgﬁed c %%ge E% %ed """
portion 12 when the magnetic roller 3 is inseyted together VMtrDifE? kp
pl ate 19TIHLE OHTEBNINVENTIONdy 1 fromthe opéﬂﬁﬂﬁjﬁﬁjﬁ@E “ 5

peri pheral portion o a L nne
surface of the drun18@%%i8%$#ggpgkh ?y%%F %Rgbh%ggg %89%%§&Hﬁg%£ﬁéﬁgﬁiofﬁ%
gui de plate 19 somphighet yrdRER SEaRPRIDEEE ArsFRition fof HedRaMNg 13, -
However, the guide plate 19 is nade of a fiexibl'e material, so that the~f~*
gui de plate 19 can be inserted |iTE® TONERCARIREDGE) Oy 1 fromthe openi ng
13 by deform ng the guide plate 19. A gear 20 and a gear 21 are
respectively fixed to the top end

BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to a detachable toner
cartridge from which toner is supplied to a development unit in
an image formation apparatus, such as copying machines,

printers, and facsimile apparatus.

Discussion of Background

Image formation apparatus such as copying machines,
printers and facsimile apparatus, utilizing electrophoto-graphy,
are now widely used, in which a latent electrostatic image is
formed on a photoconductor and developed with a developer, that
is, a so-called toner, to a visible toner image, and the
developed toner image is then transferred to a transfer sheet.

In such image formation apparatus utilizing electro-
photography, as the toner held in a toner container is consumed,

- the toner is replenished to the toner container so that the
toner is continuously used.

In a toner replenishment method ¢f replenishing the toner
to the development unit of the image formation apparatus, which
is recently used, a container which holds the toner therein is
disposed in the image formation apparatus, and the toner held in
the container is loosened and mixed by a rotatable member
incorporated in the container, and is then discharged outside
from the container through a toner replenishment opening formed

in the container. When the toner in the container is used up in
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portion of the rotation center shaft 2a and to the} fop
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d.portion of the

rotation center shaft 3a, which protrude fromthe outsfdé' of the Eipe

plate 9. A transm ssion gear 22 engages the gears 200 2. Jad Do
- 33 - and 21. Wth the toner |oaded in the éomtalner body_ _1; of t he
thus constructed toner cartridge, the tonér ~cartrildge s i ncorporated in

a predeterm ned place of an inage formation apparaﬂps such as a I ng
machi ne oithg ppiums@r ofanf@paﬁtlealag@afg@r rfmrrr@rtlpmo@@sghes imgger fegmatitionl n
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roll er

3 are driven in

detached from the image formation apparatus, and image formation
is resumed. In most cases, the thus detached vacant container
is generally scrapped.

However, recently it is desired to recycle the thus
detached container without scrapping the same from the viewpoint
of the effective use of resources.

In order to recycle the toner replenishment container, it is
necessary to remove residual toner deposited on the inner surface
of the container or on accessories such as a rotatable member
disposed inside the container, or clean the inner surface of the
container or accessories such as a rotatable member disposed
inside the container. However, it is extremely difficult or
impossible to remove the residual toner or clean the container
sufficiently for recycling the container due to the structure of
the container. For this reason, such toner container has not yet
been recycled satisfactorily.

As far as the inventors of the present invention are aware
of, it has not been proposed to recycle a toner replenishment
container which includes accessories such as the rotatable member.

Japanese Patent Application 4-298774 proposes a method
of recycling a toner replenishment container, but the toner
replenishment container recycled therein does not include
accessories such as the rotatable member.

In the above proposed recycling method, a rotatable member is
disposed in a development unit of an image formation apparatus.

In a wall of the developmeht unit which is disposed just above the
rotatable member, there i1s formed an opening of the same size as

that of the toner replenishment container. The toner
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rotation on the rotation center shaft 2a and the rotatggn ﬁgnbeﬁ ?sﬁaft 3a,
respectively. Wth the rotation of the rotatable deﬁbe 2 ‘tHe” toner I n
the container body 1 is stirred and then 3transporit ed-onto-the- nagnetlc
roller 3. The magnetic toner attracted to the magnetic roller 3 is then
transpor reglapisbmehe cbokeineuppbyodutl ebx5typhewtafnat doubdaésticacthes
scraped off the, 6 surface of the magnetic roller 3 by the scraper rib 6, so
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eventualmytbeﬁames waeamhtewhem tbﬁta@ﬁa&au@eti@ﬁdyylfmecQHE§nvacané, t he
toner cartridge is renoved fromthe inmage formation apparatus and a new
t oner Io&éééfﬂéheﬁtré&w@ﬁﬁdg§UtSlﬁnéépﬁéﬁéﬂédfﬁﬁ@r§hﬁ externa¥hgtrhgsure.
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cartridge’is clean NeHber's
container, the upper surface thereof is sealed up. When the

replenishment container is used, the seal is removed, and the
toner replenishment container is attached to the opening formed in
the development unit. After the toner is used up, the internal
container is detached from the external structure and burnt up.
The external structure is recycled. This proposal, however, is
not a complete recycling method, since the internal container is
discarded after detached from the external structure, and does not

meet the recent social demand.

SUMMARY OF THE INVENTION

It is therefore a first object of the present invention to
provide a recyclable toner replenishment container, which allows
easy and substantially complete removal of residual toner or
smearing deposited within and on a container body thereof and
other parts, in particular, from the inner surface of the

- container body and from the surface of accessories such a
rotatable member fixed to the container body.

A second object of the present invention is to provide a
recyclable toner replenishment container which is so highly
hermetic that toner filling performance, and toner replenishment
performance to the development unit of the image formation
apparatus are excellent, and such excellent toner filling
performance and toner replenishment performance can be maintained
after recycled.

A third object of the present invention is to provide a novel

toner replenishment container loaded with toner.
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15 are respectively renoved fromthe openings 12 aAd 13ﬂ4ngh r@hagable
menber 2 is pulled out of the container body 1 in t el d“réctlon of
the rotation center shaft 2a through the- gpening 12 ~and -t-he-- n&gﬁetlc
roller 3 is also pulled out of the container body 1 in the axial direction
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of the opening 12, the rotatable ne 2 1s pulled out as the rotatable
S belng 1magatédrmatube eppatrabnsceént ghishaét n@uelwhenebyrepéenusbnent

- I pheral dianet of the rotatable nmenber 2 including the
sheet- sﬁﬁﬁg ﬁgﬁbéPaﬁegaHlEg FBAELsHEl FBFOFRSA2ERE- di ameter of the
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r ot at abl e nmenber and the nmagnet
method of recycling each part of the above toner replenishment

container.

The toner replenishment container of the present invention is
hereinafter referred to as the toner cartridge.

The above-mentioned first and second objects of the present
invention can be achieved by a toner cartridge comprising:

a container body for holding toner therein,

at least cone rotatable member comprising a rotation center
shaft, for discharging the toner outside from the container body,
disposed in the container body, the container body having an
opening at one end thereof in the axial direction of rotation cf
the rotatable member, and

a cap member for opening and closing the opening formed in
the container body, which is capable of serving as a bearing
member for the rotatable member thereon, with the rotatable member
being detachable from the container body through the opening in
the direction of the axis of rotation of the rotatable member.

In the above toner cartridge, the cap member may comprise a

- cap portion and a bearing portion which constitute one integral
body member, and is referred to as the cap member of type A. 1In
the cap member of type A, the bearing portion is capable of
serving as a bearing member for the rotatable member thereon, and
has a through hole through which the rotation center shaft passes
and is disposed at the opening.

Further, in the above toner cartridge, the opening may have a
cylindrical wall which extends from the edge of the obening, and
the cap member is attached to the cylindrical wall.

Furthermore, in the above toner cartridge, the cap member

comprises a cap portion and a bearing member which are separable,



renoved fromthe container body 1, the inside of the “cont ai ner bpdy 1, the
rotatabl e member 2 and the magnetic roller 3 are jwashed Wik B3Bur e Water
The inside of the container body 1 can heg cleaned gasily and coqpl btely
since the rotatable nenber 2 and the magnetic rolil er—3 -ar & Mot

i ncor por aled vWirk it he tsz@ﬁé‘%rabﬁ%dﬁenﬂaefu %&%&Lﬂ%emtf.ahget 2babkerne
menber 2 and the magnetic roller 3, which are renoved fromthe container
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of the container body 1 rotatable nenber 2 and the magnetic roller 3
are cIeaﬁﬁﬂm@Fh@anFhFQHQQSanQﬂﬁﬁ’ @?ﬁﬂgqlﬁ?lﬁﬁgﬁQﬁl6°F6FP8P §epfer shaft

| ncorporzbt ed Rach J Rty ertl%qln 2 etrheb%%r]lfgog\fmf cfhen the rotatable

menber I's 1 ncorporated I1nto tKe - contal ner t'he rotatabl e menber
2, with the guhute halrgt e hlB t ol rticigehenalyo[fuettthepoicom@ ik st Be rot ati on
center shaft 2a, is inserted into the container body 1 thorough the

openi ng gyligdrical wall which is provided so as to encircle the opening,
extending around the opening with a space from the edge of the
opening, and one of the cap portion or the bearing member is
fitted into one of the opening or the cylindrical wall, and the
other of the cap portion or the bearing member is fitted into the
other of the opening or the cylindrical wall.

Further, in the toner cartridge, the cap member of type A may
comprise a fitting portion and a flange portion, and at least one
of the cap portion or the bearing member of the cap member of type
B may comprise a fitting portion and a flange portion.

Further, in the toner cartridge, the cap portion can be
connected to the cylindrical wall through a screw mechanism or a
hook mechanism. Further, in the toner cartridge, at least
one of the cap portion or the bearing member can be connected to
the opening or the cylindrical wall through a screw mechanism or a
hook mechanism.

The hook mechanism may comprise an engagement pawl formed in

- the cap portion, and an pawl fixing portion may be formed in the
cylindrical wall, or a pawl fixing portion may be formed in the
cap portion, and an engagement pawl portion may be formed in the
cylindrical wall.

The above hook mechanism may comprise an engagement pawl
formed in one of the cap portion or the bearing member, and an
pawl fixing portion formed in the cylindrical wall, or a pawl
fixing portion formed in one of the cap portion or the bearing
member, and an engagement pawl portion formed in the cylindrical
wall.

In the above toner cartridge, the cap member of type B may
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preferable that the length of a portion of the through hole of the
bearing member which is in contact with the rotation center shaf:z
be longer than the length of a portion of the through hole of the
cap portion which is in contact with the rotation center shaft.

The toner cartridge may further comprise a sealing member
having a through hole, which is disposed at the inner side of the
cap member in close contact therewith, inside the container bedy,
with the rotation center shaft passing through the through hole of
the sealing member.

The toner cartridge may further comprise a sealing member
having a through hole, which is disposed at the inner side of the
inner most member of the bearing member or the cap portion in
close contact therewith, inside the container body, with the
rotation center shaft passing through the through hole of the
sealing member.

The toner cartridge may further comprise a sealing member
having a through hole, which is disposed between the bearing
member and the cap portion in close contact with both of the
bearing member and the cap portion, with the rotation center shaft
passing through the through hole of the sealing member.

The toner cartridge may further comprise a support member for
supporting the sealing member, with the support member being fixed
on the rotation center shaft, substantially at right angles with
respect to the axis of the rotation center shaft.

The toner cartridge may further comprise a support member for
supporting the inner most member of the bearing member or the cap
portion in the inside of the container body, with the support

member being fixed on the rotation center shaft, substantially at
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inserted into the container body 1, the sheet shapeJ ng QMVS““sfrétched
by the elasticity thereof and the dianeter of the rbtﬁt Bl & menber;_Zi

i ncl udi ng the sheet-shaped nenber 4 becore; greater &han t-he di ameter of

t he opening 12. The magnetic roller 3 can al so} be i ncorporated into
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menber re specifically, e magnetic roller 3, with the guide plate
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bearing member being held by the fixing member, and the cap
portion being disposed at the opening.

In the toner cartridge, the opening and the cap member may be
substantially round shaped in view of the axial direction of the
rotation center shaft and coaxially disposed on the axis of the
rotation center shaft.

In the toner cartridge, the opening, the cap member, and the
cylindrical wall may also be substantially round shaped in view of
the axial direction of the rotation center shaft and may be
coaxially disposed on the axis of the rotation center shaft.

In the toner cartridge, the opening, the cap portion, and the
bearing member may also be substantially round shaped in view of
the axial direction of the rotation center shaft and may be
coaxially disposed on the axis of the rotation center shaft.

In the toner cartridge, the opening, the cap portion, the
bearing member and the cylindrical wall may be substantially round

- shaped in view of the axial direction of the rotation center shaft
and may be coaxially disposed on the axis of the rotation center
shaft.

In the toner cartridge, the opening, the cap portion, the
bearing member and the sealing member may be substantially round
shaped in view of the axial direction of the rotation center shaft
and may be coaxially'disposed on the axis of the rotation center
shaft.

In the toner cartridge, the opening, the cap portion, the
bearing member, the cylindrical wall, the sealing member, and the

support member may be substantially round shaped in the axial



hol ding portion 11. Thus, the rotatable nmenber 2 and the magnetic rloIEI er 3
can be disposed at the respective right positions in thezZ '&dﬂ&ﬁLﬂérsb dy 1
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enbodi rent _of the toner cartridge of the present_invention, each of the

cap nenberElamggrgprtion formed along a peripheral portion of the
cylindrical wall, and the inner diameter of the cylindrical wall
may be larger than the diameter of the sealing member, and the
cylindrical inner wall may have a concave portion at the inside
thereof, in which at least part of the sealing member is
incorporated.

In the toner cartridge, the bearing member may be
substantially round shaped in view of the axis of the rotation
center shaft, and may have a through hole, and a cylindrical wall
may be provided between the outer peripheral edge of the bearing
member and the through hole of the bearing member, and the inner
diameter of the cylindrical wall may be larger than the diameter
of the sealing member, and the cylindrical wall may have a concave
portion at the inside thereof, in which at least part of the
sealing member is incorporated.

In the toner cartridge, the bearing member may be
substantially round shaped in view of the axis of the rotation

- center shaft, and may have a through hole, and the cylindrical
wall may be provided between the outer peripheral edge of the
bearing member and the through hole of the bearing member, and the
inner diameter of the cylindrical wall may be larger than the
diameter of the sealing member.

In the toner cartridge, the cap portion may have a flange
portion and a cylindrical wall which extends from along the edge
of the cap portion, the bearing member may have a through hole, a
cylindrical wall may be provided between an outer peripheral edge
of the bearing member and the through hole of the bearing member,

the bearing member may be a diameter which is larger than the
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bearing member and the through hole of the bearing member, and the
cylindrical wall provided between the outer peripheral edge of the
bearing member and the through hole of the bearing member, and the
sealing member may be incorporated in the cylindrical wall which
extends from along the edge of the cap portion.

In the toner cartridge, the sealing member may be made of
felt.

The toner cartridge may further comprises an additional
cylindrical wall which is provided along the outer peripheral edge
of the bearing member, on the back side of the bearing member with
respect to the side thereof on which the cylindrical wall is
provided between the outer peripheral edge of the bearing member
and the through hole of the bearing member, a notch cut on part of
the additional cylindrical wall, a projection provided on the
cylindrical wall provided at the opening, the notch and the
projection constituting a fixing hook structure.

In the toner cartridge, the rotation center shaft may
comprise an engagement separation mechanism by which a central
portion of the rotatable member can be separated from the rotation
center shaft.

The toner cartridge may further comprise a drive transmission
member for driving the rotatable member in rotation, which is
disposed at a top end portion of the rotation center shaft on the
side of the opening formed in the container body.

The toner cartridge may further comprises a fixing member for
fixing the drive transmission member with tight sealing on the
outside of the drive transmission member in view of the container
body.

In the toner cartridge, the rotatable member is of an
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container body 1 from the opening 12, with an arc-shaped outer peri phera
portion ofheped member can be made smaller than the diameter of the opening

by pulling out the rotatable member in the axial direction thereof
as the rotatable member is rotated.

The rotatable member may also be a blanked out ladder-shaped
agitator provided with a flexible sheet-shaped member extending
from the outer peripheral portion of the blanked out ladder-shaped

- agitator, and the outer peripheral diameter of the flexible sheet-
shaped member can be made larger than the diameter of the opening
after the flexible sheet-shaped member is inserted into the
container body.

The rotatable member may also be a blanked out ladder-shaped
agitator provided with a flexible sheet-shaped member extending
from the outer peripheral portion of the blanked out ladder-shaped
agitator, and the outer peripheral diameter of the flexible sheet-
shaped member can be made smaller than the diameter of the opening
by pulling out the rotatable member in the axial direction thereof
as the rotatable member is rotated, and the outer peripheral
diameter of the flexible sheet-shaped member can be made larger
than the diameter of the opening after the flexible sheet-shaped
member is inserted into the container body.

The flexible sheet-shaped member may be made of a polyester
film. The rotatable member may be a replenishment roller.

The toner cartridge may further comprises a sealing member
which is disposed between an end surface of the replenishment
roller and the cap member in close contact therewith.

The replenishment roller may be a magnetic roller.

The toner cartridge may further comprises a guide member for

guiding an end portion of the rotatable member from the opening of
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guide plate 23 in sliding contact with the inner surface qf,the drium
portion 7 of the container body 1. The gui de! pldt €245 rotlat abl y
supported on the rotation center shaft 3@ of thelmgnetic. r.oller 3. The
guide plate 24 has a function of |eading the topiend of the rotation
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center shaft opposite to the end portion thereof located at the

opening, substantially at right angles to the axial direction of
the rotation center shaft.

The guide member may be rotatably supported on the rotatable
center shaft, with an external peripheral portion of the guide
member being in sliding contact with at least part of an inner
peripheral surface of the container body.

In the toner cartridge, a plurality of the rotatable members
may be disposed in the container body, at least one of which is
detachable by pulling from the container body.

The third object of the present invention is achieved by the
toner cartridge with toner being loaded in the container body
thereof.

The fourth object of the present invention can be achieved by
an image formation apparatus comprising a development unit and a
toner cartridge which holds toner, wherein the toner cartridge is
disposed above the development unit and comprises:

a container body for holding toner therein,

at least one rotatable member comprising a rotation center
shaft, for discharging the toner outside from the container body,
disposed in the container body, the container body having an
opening at one end therecf in the axial direction of rotation of
the rotatable member, and

a cap member for opening and closing the opening formed in
the container body, which is capable of serving as a bearing
member for the rotatable member thereon, with the rotatable member
being detachable from the container body through the opening in
the direction of the axis of rotation of the rotatable member.

The fifth object of the present invention can be achieved by
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cartridge of the present invention wll now be expl ai ned* V\Héf“e’r‘n’" the} sane
reference nunmerals as in FIGS. 1 to 7 designate i dent i tal. ....or-..cor+.esipondi ng
parts shown in FIGS. 1 to 7. “ﬂ%thqjhud mmownem, a cap nmenber 25
is screwed into the opening 12. The cap nenber 25 also-has—a-function of
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function, in the sane manner as in the above-nentioned cap nenber 14. A
cap menberon{pmts istpowile attteghexrE 1 0 t he opening 13 from which the magnetic

roller 3 can be inserted into th co[}%ai,ner &%’Q’ 1 or taken aout of the
cont ai ner body'ef Nhé Sk & PIHE § DG R Hie- ined cap

menber 2 1 t ‘gﬁgggi tnetidler I4r, I.Qn, :
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fastening direction, of the cap menber for the magnetic roller 3 _is made
the sane @Rtk e TVtatITh RHR i VR THC ATt 45 & rotatable member

passes through a through hole formed in the cap member, the
rotatable member being detachable from the container body through
the opening in the direction of the axis of the rotatable member,

pulling out the rotatable member disposed in the container
body from the opening, and

separating the rotation center shaft and the cap member.

In the above method, a deposited material can be removed from
at least one of the container body, the rotatable member or the
cap member, each of which is separated.

Further, the above method may further comprises the steps of,
using the container body, the rotatable member and the cap member,
from at least one of which the deposited material is removed,

disposing the cap member tightly sealed on a support which is
fixed on the rotation center shaft which constitutes the ratable
member, with the rotation center shaft passing through the through
hole formed in the cap member,

inserting a top end of another rotation center shaft which
constitutes the ratable member from the opening formed in the
container body into the container body, thereby setting the top
end portion of the rotation center shaft at a predetermined
position, and

fixedly fitting the cap member into the opening, thereby
constructing the toner cartridge.

The above method may further comprise the step of loading the
constructed toner cartridge with toner.

The above method may further comprise the step of

incorporating the toner cartridge which is loaded with toner into
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3, whereby the | oosening or detachnent of the cap nenbe J%h&mcé%i
menber for the nagnetic roller 3 while in use can be p eVen e '
screwi ng the cap nenber 25, the sealing sreitber 16 can e»f+*ed—~—~m-AN h
reference to FIG 10, a fourth enbodi nent of the toner lcartridge of the

pr esent I@V%&@d@téﬂdﬂne@DWlﬁ%ee&&|%hnﬁ%agWth%hBtleea@ﬁggaE%Ee@%@cgmage
nunerals as in FIGS. 1 to 7 designate identical or correspondi ng part

shown in Koggations 7. In the fourth enbodi ment, a cap nenber 26 is
attached to the opening 12, using an engagenent paw 27. As
illustrated in FIG 10, the engagenent paw 27 is forned

- 38 - in the cap nenber 3@rerAnpEeReeEIOR 38 rhE SRARENES the outer

A more complete appreciation of the invention and many of the

attendant advantages thereof will be readily obtained as the same
becomes better understood by reference to the following detailed
description when considered in connection with the accompanying
drawings, wherein:

FIG. 1 is a schematic cross-~sectional side view of a first
embodiment of a toner cartridge of the present invention, in which
a drive transmission gear is detached.

FIG. 2 is a schematic cross-sectional front view of the first
embodiment of the toner cartridge of the present invention, in
particular, showing the attachment of a ladder-shaped agitator
type rotatable member.

FIG. 3 is a schematic cross-sectional front view of the first
embodiment of the toner cartridge of the present invention, in
particular, showing the attachment of a magnetic roller.

FIG. 4 is a schematic cross-sectional side view of the first
embodiment of the toner cartridge of the present invention, in
particular, showing the attachment of drive transmission gears.

FIG. 5 is a perspective view of the ladder-shaped agitator
type rotatable member with the attachment of a guide plate in the

first embodiment of the toner cartridge of the present invention.

FIG. 6 is a schematic cross-sectional side view of the first
embodiment of the toner cartridge of the present invention, in
particular, showing the positional relationship between a
container body and the guide plate in the first embodiment of the
toner cartridge of the present invention.

FIG. 7 is a schematic cross-sectional side view of the first

embodiment of the toner cartridge of the present invention, in



peri pheral portion of the opening 12. The projection Zé engagesagbha
engagenment pawl 27. The cap nember 26 can be detached firam “Fne péﬁ ng
by turning the cap nmember 26 to a positionphere the ndagenent -pawnt-- 7||s
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di sengaged fromthe projection 28, and then causing t apﬁgenbgg 26 to
slide in I | 0 fr i 2 h er "
has a fun?glggcbggkro%£?£%% t%glgﬁpﬁﬁ%gg%e%?o%a §n%é%nter sﬁgﬁPef %E?ﬁat

is, a beaannpef empllioged iim ttfme: PARB RN AGK RS oA .t he above-nentioned cap
menber 14 and cap nenber 25. A cap nenber (not shown) attached to the
openi ng 13 fromikhi &hithé ﬁﬁ@ﬁ@@ﬁécr§Wp@ﬁ‘§e§§ﬁobéllﬁgéﬁt§dewlnﬁoathecond

Cort ot ner BB, LR DU, Ll okl N Rt e SHUSATR, i
COﬂStrUCt@ér&&@uﬁ%ﬁbe@h%@lh% Q&%YSth%tb%CQ %HQdedﬁﬁéﬁg %R@ h%eeFEQEEhﬁﬁal
for the inprovenent of the efficiency of the recycling work

at t achnentredftiloasddp Mevecn2éhet sontadaleirnyponynbed tBecgnile pllmed

FIG. 9 is a schematic cross-sectional front view of a third
embodiment of the toner cartridge of the present invention, in
particular, showing the attachment of a cap member.

FIG. 10 is a schematic cross-sectional front view of a fourth
embodiment of the toner cartridge of the present invention, in

_ particular, showing the attachment of a cap member.

FIG. 11 is a schematic cross-sectional front view of a fifth
embodiment of the toner cartridge of the present invention, in
particular, showing the fitting of a cap member of type A
comprising a cap portion and a bearing portion into an opening
formed in the toner container.

FIG. 12-1 is a schematic cross-sectional front view of a
sixth embodiment of the toner cartridge of the present invention,
in particular, showing the fitting of a cap member comprising a
cap portion and a bearing member of type B into an opening formed
in the toner container.

FIG. 12-2 is a schematic perspective view of a cap member and
other parts to be successively attached to a rotation center shaft
in the sixth embodiment of the toner cartridge of the present
invention.

FIG. 12-3 is a schematic top view of a bearing member fixed
to a fixing member in the sixth embodiment of the toner cartridge
of the present invention.

FIG. 13-1 is a schematic perspective view of an upper lid A
and a toner helding portion B of a container body, which are
separated, in a seventh embodiment of the toner cartridge of the

present invention, with a magnetic roller being incorporated in
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In each of the above expl ai ned enbodi nents, as the r%t%table nenbe@,ithe
agitator type rotatable nenber 2 and the nagnetic rbljeg;ﬁjgﬁpggged.'
However, when a non-nagnetic toner is enplayed, only [ he agitator type
rotatable menber 2 is used. Furthernore, ‘as the rotatable nenber; "an jauger
can be enpl for dischargi oner. . f c ' _
Wth ref cRanbe P8 EPGriy toauRer phaBeboABhsEes: tYRe "Fakar Bls PhtagE o1
the presepioliveat k@Bhwal kheew-Baapeal achBdr whAQeebR atpel§aseeketermnce
nunerals as in FIGS. 1 to 7 designate identical or corresponding parts
shown in FheScontegngr body. |n the FIfthlémBodPnanschemathe paptiehber 14,

the cap ne n and a.beari.n rtion 14b of type
saime ;

: gger o] rising.aecap goggig &0 .
Ais enpFBy8d2ethE&=FSPEETON Scdnfdr shal'® 2B°Pe"Bass! rolgh tRB®t hr ough
hol e formedniaihRaqCaRBrMEBRER 14. thRe seaRntBTRRbod4mbat Bel dnbetvrep (a) a
support nmenber 17 which is integrally disposed
cartridge of the present invention.

FIG. 14 is a schematic cross-sectional front view of an
eighth embodiment of the toner cartridge of the present invention,
in particular, showing the fitting of a cap member comprising a
cap portion and a bearing member of type B into an opening formed

in the toner container.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

The toner cartridge of the present invention has such a
mechanical structure that the container body can be separated from
other parts of the toner cartridge, and the toner cartridge can be
reassembled by fitting the parts together again.

Because of this mechanical structure, first of all, the parts
such as the rotatable member are attached to the container body,
and the toner cartridge is reassembled. The thus reassembled
toner cartridge is loaded with toner by a conventional method and

~ then incorporated into the image formation apparatus. Even when
the toner in the toner cartridge is used up in the course of
repeated image formation, and the toner cartridge becomes vacant,
the vacant toner cartridge is not scrapped. The container body is
separated from other parts, and residual toner powder and smearing
materials deposited within the container body and on the other
parts are removed therefrom, and the toner cartridge can be
reassembled by fitting the cleaned container body and parts
together again. The thus reassembled toner cartridge can be used
again.

In the toner cartridge of the present invention, the
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-39- on the rotation center shaft 2a and (b) a gear 2D | @Qpéﬁgggyged to
the rotation center shaft 2a by a pawl, with the sealihg menber 16 b&idg
interposed as illustrated in FIG 11. Thusg the cap nenber—14-is-fitted
into the opening 12. The cap nmenber 14 conprises a flange portion 14c and

S A

of the poSitrona t1rons en the bear

rotation tegétetashaidigdaist hecperelobyotebbeeBRIhHOLPON £b0Er 14Dr i d&de) S
in contact with the rotation center shaft 2a is nmade relatively |ong, and

accordi ngtyet heneértcangrpdgei ba sadhesmahie teahtnpoetynerhiekks pand hehe

bo;ton1ofethe it%i ortio 149 gh reei oI:ormed c8,concave oréi n into

whi oh t he®KSRH RO nEHBEF TEDREHS BPCTE boF o R eqe At (e QBRI TG member

16 is held betywgenshBEeSHAROE L ze of the container body for the toner
cartridge of the present invention may be different depending upon
the kind of image formation apparatus in which the toner cartridge
is to be incorporated. An example of the container body may be
about 15 to 30 cm long, with a side plate with a size of 25 to 75
cm® fixed to the opposite ends thereof.

The container body may be composed of a toner holding portion

- and a cap portion, which may be either separable or inseparable.
Some container body is made of a metal, but most of such container
bodies are made of a resin formed by injection molding.

The container body includes two supporting portions with
which two opposite end portions of a rotation center shaft
rotatably engage. At least one of the two supporting portions has
a through hole. The end portion of the rotation center shaft
which is rotatably supported by the through hole is generally
connected to a drive source of the main body of the image
formation apparatus. The rotatable member mostly has the
rotation center shaft at least on the opposite ends thereof, and
also has a mechanism for loosening and mixing the toner placed in
the container body, and discharging the toner to the outside, in a
central portion thereof. The end portion of one of the rotation
center shafts is connected to the drive source of the main body of
the image formation apparatus via a drive transmission member such
as a gear which is fixed at the end portion of the rotation center
shaft, whereby the rotatable member can be driven in rotation.

With respect to the specific shape of the above-mentioned
mechanism for loosening and mixing the toner and discharging the
toner to the outside, which is included in a central portion of

the rotatable member, there are varieties of shapes. Here the
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menber 17 and the bottomof the fitting portion 14d.§_ -« TRE 164 atigaﬁ)l e

menber enployed in this fifth enbodi ment of the toner: cartri*dge df it he
present invention is the sane Iadder-shapg@ _agitator type.rotatable nenber
provi ded with a sheet-shaped nenber 4 nade of a polyester filmas enpl oyed

Wth ref elﬁéeénace to F GS.e%-alfét]grélZ-&yﬂ%iﬁ%&%oﬂfﬁnﬁf%ﬁé ;ég%ﬁ%érn%ng
cartri dgeumdn titee prygsendf i thve dbore whént mved ane cxgr issmedl, spdsardeiim tdhe same
reference nunerals as in FIGS. 1 to 7 designate identical or corresponding
parts shovntfriFiRetion gthereot, an |3gitatey xtdmmbcihentieRleniad

menber 14rgflgpqéﬂyed the cap nenber of type B, conprising a round cap

portion 14a and Found beari ng nmenber 14b which are separabl e. FI G

12-1 is a schegmdngl Pardf Ah&r o SESE | ORS¢ VobEN 514 heemisd X tih Endddiarent

of the toner cartridge of the present invention,
ladder-shaped agitator type rotatable member 2 shown in FIG. 2, a
screw type provided with a spiral blade, which may be referred to
as auger, a coil type, and a wire type. In short, it is required
that the agitator type rotatable member be capable of
appropriately locosen the filled toner by the rotation of the
rotatable member, transporting the loosened toner to a toner
replenishment opening formed in the container body, and
appropriately replenishing the toner to the development unit of
the image formation apparatus. The mechanism in the central
portion of the rotatable member is particularly designed so as to
meet the above requirement with respect to the shape and physical
strength, using a particular material.

Examples of the replenishment roller type rotatable member
include a so-called magnetic roller which is capable of holding
magnetic toner on surface thereof with magnetic attraction
thereocf, and a non-magnetic roller provided with a concave notch
portion on the surface thereof, in which non-magnetic toner is
held. The replenishment roller type rotatable member is usually
disposed near a slit-shaped toner replenishment outlet formed in
the container body. Toner is dropped from the replenishment
roller type rotatable member which holds toner as the rotatable
member is rotated, and the dropped toner is then supplied to the
development unit through the slit-shaped toner replenishment
outlet.

When the magnetic roller is employed, the toner attracted to
and held on the surface of the magnetic roller is scraped off by a
toner scraper whose tip end comes into contact with the surface of

the magnetic roller.
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In particular, showi ng the attachnent of the cap nenbeﬁ to, thg_: penlng 12
of the container body 1. In this enbodi nent, as thé t ot‘at abl’e renber
2, there is enployed a | adder-shaped aglt%}or type Hotatable menber:
provi ded - - - 40[- with a sheet- shaped

menber 4 nmade of pol yester filmwth a yra of-cut -out-portio
The rotation CEHFEP %ﬁaPP Eért§cu%éﬁaﬂé8PégFF8ﬁlFﬁetE§nFF§P ﬁgr?Pﬁﬁtﬁgf?

rotatable g@%@%r gcoIp%ra%%a RQr tth%nc%%alhﬁg geal/l QHd”@H@eﬁuﬂi@ei"nghE?@ﬂf

beari ng ne e successively provi | ose contact wth eac

ot her on t leuadagpeni ynenkeerglitanbirc v mntagahubympmberdEd asetiher one
rotation center shaft 2a. Thus, the cap portion 14a, the sealing_nenber 16
and the b@&HtAGOFe L f@lﬁa&a@lﬁeﬂ‘&“‘l?@trmé@ﬁl PRE SEPHEPLShBRBEr rerler type

rotatable member are used in combination.

Toner is loaded into the container body by various methods by
modifying the shape of the container body or using a particular
device. For example, when toner is loaded into the container body
by an air suction method, a toner loading hole and an air suction
hole are formed in the container body, so that toner is loaded
into the container body as air is sucked from the air suction hole
and the toner is loaded through the toner loading hole, and after
the loading of the toner is finished, these two holes are plugged
up .

Key features of the toner cartridge of the present invention
will now be explained.

In the toner cartridge of the present invention, the rotation
center shaft for the rotatable member passes through the through
hole formed in the cap member, and the cap member is detachably
fitted into the opening formed in the container body. In the
present invention, the term "a cap member for opening and closing
the opening formed in the container body" means a cap member which
is capable of plugging and unplugging the opening. The cap
member for use in the toner cartridge of the present invention,
which also may serve as a bearing member for the rotatable member,
is easy to use to open and close the opening. Once the opening is
closed by the cap member or plugged with the cap member, toner
does not leak therefrom when the toner is held in the container
body and when the toner is being supplied therefrom to the
development unit. This close sealing function of the cap member
is maintained when the toner cartridge is recycled.

If the toner leaks from the opening, the toner not only

cannot be loaded with high packing density into the container



i

and a fixing nenber 27. The cap portion 1l4a pthhlSQ§ a- fhange
portion and a fitting portion. The fitting portioh |s “f tted it o the
opening 12 forned in the container body 1. E*n a vacant .por.t.i-on- for med by a
cylindrical wall 24a forned on one side 5t the bea ing menber 14b, there

is fitted f 16, _h | he di anet
o o BB i 187 B R TR L0, NBYRO;RLTDEL: HESor SRR Shart e

seal i ng ”EEBQha¥§oh5ab@h@atﬂsaan@eB%%S%QQléhétdeéEB@engQ@tSaBnpgﬁE|Qﬁaééa
fitted into the opening 12 and the beari ng nenber beari ng nenbeér

14b is fi edmamkions uﬂgedhEntDMGroaegkaefdpmetheogapbpetheeneshblehceugh
the sealin 16, .whereby the edet ermi ned perpendicul ar position

t her eof to%Pﬁg F@F&FpoﬁncéﬁFeFaghEFﬁLfé eaf Eg a€85F§ﬂ€Pyceﬁ§?ﬁt§PﬁéH the
Fur t her nor .o Jhaey aRAKS- RN ’Pl% o%%'e'd”%'t%alth\éalolea%éﬁg BeR¥L dadoenchhe

beari ng nenber 14b is fitte 0 a conca
rotation center shaft and into other parts, so that the desired

rotation accuracy ¢of the rotation center shaft cannot be
maintained, and therefore accurate toner replenishment becomes
difficult.

As mentioned above, the cap member for use in the toner
cartridge of the present invention may also have a function as a
bearing member for the rotation center shaft for the rotatable
member. In order to secure the positional accuracy of the cap
member which also serves as the bearing member, it is preferable
that at least the portion serving as the bearing member in the cap
member be composed of a material having high physical strength and
minimum distortion.

In the present invention, the cap member may be made so as to
include the above-mentioned bearing portion. Alternatively, a
separate bearing member may be attached to the cap member. The
former is referred to as the cap member of type A, and the latter
is referred to as the cap member of type B. The cap member of

- type B is better than the cap member of type A for use in the
present invention, since the material, size, shape and other
factors can be determined more freely when making the cap member
of type B and the bearing member than when making the cap member
of type A.

In the bearing member, a through hole is formed, through
which the rotation center shaft passes when used. It is desirable
that the through hole formed in the bearing member and the
rotation center shaft be coaxially positioned.

It is desirable that the bearing member be made of a material

having the same high physical strength and minimum distortion as
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portion formed in the fitting portion: #oied i n khé Eab JBot £i6n llﬂa A
cylindrical wall 24b is formed ‘on the other side of the _bearing nenber
14b. In two same positions in the cylindrpgal wall "24b and the bearing

menber 14b, notches 24e (not hown) are forned, tand. pawl-s-24d-(not shown)
are 1 or B, SHRBHR PRI HadN G0 N Yd 8AIn¢Wald (24D P A g GRkIRE in

posture just |like a spring. The fixing nenber 27 is located in the
concave pﬂni|QﬁP1mﬁmhﬁI by the cylindrical wall 24b prOV|ded on the bearing
gggﬁ?;]gl4b' In or gl Itnodrt'lxacvael t el Ibe2a2r1|r;.5g fmoermrgee?flse?(hf% nCI ' S.émtgpreom

the edgecﬁg{n%ﬁrpzz ]e?nt]:r)ﬂe farid b %‘?(‘;éri%gfdlel%dts tid Q::%Qlezq. tgo er be

cylindri ol'es I n an upper port on of the
cyl i ndri caddenadf éﬂmanerlal having relatively small flexibility and high

abrasive resistance. On the other hand, in order to make easy the
opening of the cap member and to prevent the leakage of toner from
the cap member, it is preferable that the cap member be made of a
material having relatively large flexibility and high elasticity.
The two members can be made of, for example, polyethylene or
polyacetal with the respective physical strengths being
- appropriately adjusted.

In order to prevent the rotation center shaft from vibrating
or deviating from the rotation center thereof, it is preferable
that the length of a portion of the through hole formed in the
bearing member which is in contact with the rotation center shaft
be longer than the length of a portion of the through hole formed
in the cap member which is in contact with the rotation center
shaft. It is preferable that the length of a portion of the
through hole formed in the bearing member which is in contact with
the rotation center shaft be in a range of about 1 to 6 mm,
although there is no particular limitation to the length. In
order to prevent the leakage of toner and to secure the tightness
between the cap member and the rotation center shaft, it is
preferable that a sealing member be employed. It is effective to
use the sealing member in close contact at least with the cap
member. Furthermore, in order to have the sealing member exhibit
the sealing effect thereof sufficiently, it is also effective to
provide a cylindrical wall at the cap member in order to
incorporate the sealing member in a concave portion of the
cylidrical wall and use the sealing member in a depressed state.
The use of such a sealing member is effective regardless of the

use of the bearing member. When toner is loaded into the
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whi ch the above-nentioned pawl s 24d of the bearlng nenber 14b aﬁe

|
\

whereby a hook nmechanismis formed. Thus, the bearin ng 4 nembe&~14b;

fixed to the contai ner body 1. In peci f)c| exanpl e of th

engag
s fir

[
enbodi nent, the length of the rotation ter shaft 2a is about 3 5 cm
the dianeter of the flan portion 24¢ of th 1.ng er—14b i s about
2.5 cm f{Rat a&P&ﬁeﬁ@Fybgyg% eoﬁéﬁ|ﬁ§cféopsm§558g 118 gﬁ] nﬁaemﬁlyhe case of
the cap;p %&E%%tli% f%d%@%%bOQh%f alihe @%Q%QQsh%EetBQeE%HEaWhE? BBHGN

rotation center shaft 2a is in contact i S about mm and in the caSe of
t he bearing nEhbeSeh4bngam@mﬁenm1smnmmbwummom@b mokmatubareﬁfammhMOughch

the rotation center, shaft 2a is in contact is about

ed,
my

t he
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enbodi nmen the toner cartridge o resent |nvent|on

Eg sixth

rotationeegaite safdtt@dniangrid@air tightness and having hlgh elasticity,

such as felt, rubber or resin. When necessary, two or more

sealing members can be employed.

There is no particular restriction to the positicnal

relationship among the cap member, the bearing member and the

sealing material. However, in order to prevent the leakage of

toner effectively and to have the bearing member exhibit its

bearing function sufficiently, it is preferable that the sealing

member be incorporated in the concave portion of the cap member.

It is also particularly preferable that the cap member, the

sealing member and the bearing member be positioned in this order

in view of the outside of the container body.

The sealing member can also be used for the above-mentioned

cap member of type A which includes the bearing portion.

It is necessary that the cap member, the bearing member and

the sealing member be individually in close contact with each

other on the rotation center shaft without deviation in the axial

- direction thereof. 1In order to achieve this, it is preferable

that at least one of the cap member or the bearing member be

provided with a cylindrical wall to form a concave portion,

through which the cap member and the bearing member constitute a

mutually incorporated structure.

In order to prevent the cap member, the bearing member and

the sealing member from deviating from the respective positions

thereof on the rotation center shaft in the axial direction

thereof, it is effective to hold these members between a support

member which is fixedly provided on the rotation center shaft

substantially at right angles to the axial direction thereof and a
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2b is formed. On the support nenber 17 provided bn?fhe rotari@n ! denter

shaft 2a,

menber 14b are successively fitted, and gh% e fittéd nenbers.ark
bet ween the support nmenber 17 and the fixi %

26.
fixed to t

the cap portion 14a, the sealing nenbet 162ahd®M Re“belar ng
eld
“nefrber 27 fixed to the groove

1 G 12-3.i . At i t i f th . I e~ 1 4b
ing e GOy T ety s eehon (b ToT Rl igr, genter

portion 24g,,4he two notches 24e are fornmed in the two corresponding

posi tions,
wal | 24b i
at t achnent
formed in
t he above-
stably

the pawls 24d are provided so as to position the cylindrical
n a fA aixtivey ttatseniassitord idemer spnigig.a earhemwhifadr iesasyonnected
of the fixing nmenber a partly cut away portion 24f is

27,
§hed QAHTRIFUECHANT Fdred /R YariHe e &EMAF isbahtt apY @lso
Jenid oneds, Gy'd neni 6ol M@lde 22 provided at the opening 12 and is

The support member and the fixing member can also be used in
the same manner as mentioned above for the above-mentioned cap
member of type A including the bearing portion.

It is preferable that the support member provided on the
rotation center shaft be made integrally with the rotation center
shaft, using a resin. It is preferable that the support member be
larger in size than the members to be supported by the support
member.

In order to secure the rotation of the rotatable member with
the cap member of type A or the cap member of type B being firmly
fixed to the container body, there may be provided a cylindrical
wall which extends from the edge of the opening formed in the
container body, or a cylindrical wall which encircles the opening,
extending from a predetermined space from the edge of the opening.

In the case of the cap member of type A, the cap member is
attached to the cylindrical wall, while in the case of the cap
member of type B which includes the bearing member, the cap
portion is attached to the opening and the bearing member is
attached to the cylindrical wall. There is no particular
limitation to the length of the cylindrical wall, but it is
preferable that the cylindrical wall which extends from the edge
of the opening have a length of 1/2 the diameter of the opening at
longest, and the cylindrical wall provided at the cap member or at
the bearing have a length of 1/3 the diameter of the opening at
longest.

In both the above-mentioned type A and type B, a screw
mechanism or a hook mechanism may be provided between the cap

member or the bearing member and the cylindrical wall for secure



- 42 - supported by each of the portions 24b-1, 24b-2 and 24b 3 of| the
cylindrical wall 24b. Wth reference to FIGS. :13- I andiil352, a seventh
enbodi ment  of the toner cartridge of the,gresent i avention will POMlbe
expl ai ned, wherein the sane reference nunerals as{i mFIGS. "1to "12-3

The SovertH abodTTERLE o 1o oy i P TP APt S s, e hagreg

The seven e Sa e SIX I nent except t
magneti c 9l f&Ffmivg pEwVvétgshdmemtdpdw Dnit cat hbeaot adrablef neEtderae MuEndyad dm
the sixth enbodi nment. FIG 13-1 is a schematic perspective view of an
upper |idthe hegirbng operbebl dARG PpoPaVbnl BXb1g tBRrEin athdho gl Indyifiach
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to the | aggdessshapgdagidas ©r ohy/ PEE r Oh &t Gdob EmemPdEr 02 tHY Qe Leithyvidintdle,
sheet - shaped nmenber 4 made of a polyester film in the container body 1.
and an engagement pawl 1n the cylindrical wall formed at the
opening. The pawl fixing portion means a structure such as a
projection, a concave portion or a hole. A notch formed in part
of the cylindrical wall formed at the cap member or the bearing
member, or a notch formed in part of a flange formed at the
cylindrical wall may be used as the above-mentioned pawl.

There is no particular restriction to the shape of the
opening, the cap member, the bearing member, each cylindrical wall
attached thereto, and the support member, but it is preferable
that these members be substantially round shaped and also be
coaxially disposed in view of the convenience of the attachment of
the rotatable member and the recycling operation.

There is no particular restriction to the size of the
opening, the cap member, the bearing member, each cylindrical wall
attached thereto, and the support member. However, it is
preferable that the opening have a diameter of about 5 cm at
largest. It is preferable that the cap member be made of an
elastic material and slightly larger than the opening in order to
have the cap member securely and tightly fit into the opening.

It is also preferable that the through hole formed in each of
the cap member, the bearing member and the sealing member have
such a diameter that allows the rotation center shaft to rotate
smoothly in contact with the inner wall of the through hole.

The cap member and the bearing member may be in the shape of
a substantially round plate. Alternatively, the cap member and
the bearing may be composed of a fitting portion and a flange

portion.

There is no particular restriction to the material for the
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menber 17 provided on the rotation center shaft 2a, the; cgpjportion: 14a,
the sealing nenber 16 and the bearing nengr 14b ar e succe55|vely fitted,
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seventh e odlmen;tnember In the cylindrical wall 22 provided at the

opening 1 cethere "~ Are formed two holes 22a with which the two paw s 24d
shown in Fl G of2tBeatfRochg8gelion centefl sRafOP FRIcROESHOPi ©hté hensmgnetic

roller 3 whichis fitted
rotatable member, as at least the rotation center shaft which is
connected to the drive source, there can be employed a shaft which
is integrally connected to the central portion of the rotatable
member provided in a conventional container body. However, it is
preferable to employ a novel rotation center shaft for use in the
present invention, which comprises such a mechanism that makes the

- rotation center shaft detachable from the central portion. There

is no restriction to the length of the detachable rotation center
shaft, but it is preferable that the length be about 3 cm at
longest.

As the rotatable member, the above-mentioned conventional
agitator type rotatable member and replenishment roller type
rotatable member can be employed.

In addition, the following novel rotatable member can be used
in the present -invention, which is specifically employed in a
first embodiment of the toner cartridge of the present invention.

The ladder-shaped agitator type rotatable member comprises a
ladder~-shaped agitator and a sheet-shaped member which extends
from the ladder-shaped agitator. The rotatable member including
the sheet-shaped member has a larger diameter than the diameter of
the opening, when the sheet-shaped member is extended to its full
length. However, since the sheet-shaped member is flexible, the
rotatable member can be easily and accurately incorporated into
the container body through the opening when the rotatable member
is pushed thereinto while rotated.

When this agitator type rotatable member provided with such a
sheet-shaped member is rotated within the container body, even the

toner located near the inner wall of the container body is
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-43- into the opening 13, a flat portion 3b is forr‘red az?nd By SHPP on‘ti
menber 17 made of a plastic material is fixed to the fI ﬁUrfrﬁﬁ 3bj The
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on the support menber 17. These rrenbers are fixed th a pai r of pawls 15a
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provide ESpe rotatable. member is easy, this agitator type rotatable member
is much more effective for recycling than an agitator type
rotatable member without such a sheet-shaped member.

Furthermore, in the present invention, there can be provided
a plate-shaped guide member, near an end portion of the rotation
center shaft opposite to the end portion thereof at which the cap
member is disposed, substantially at right angles to the axial
direction of the rotation center shaft. By use of this guide
member, the rotatable member can be incorporated through the
opening into the container body and can be easily and accurately
set at a predetermined position in the container body. It is
preferable that the shape or size of the guide member be such that
the guide member is in sliding contact with part of the inner wall
of the container body. As long as the guide member is flexible,
the shape or size of the guide member may be such that the guide
member catches the opening. For example, a round guide member and
an arc-shaped guide member can be employed.

The toner cartridge of the present invention can be assembled
without using a special procedure. The same is true when the
toner cartridge is reassembled using recycled parts.

Using one of the cap member of type A or the cap member of
type B which includes the bearing member, one of the two rotation
center shafts which constitute the rotatable member is caused to
pass through the hole formed in the cap member. The rotatable
member is then inserted into the container body through the
opening, with the top end of the other rotation center shaft being
directed as a leading end for the insertion of the rotatable

member, and set at a predetermined position in the container body.
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that the toner held on the surface of the magnetic lro;llew 35 i‘su\,uécraped of f
to supply the toner for inmage fornmation. A gear.(not shown) iis .
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present invention will now be expl ai ned, wherein ~the sane reference
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1l4a and t earing menber 14b into the opening 12 formed in the toner
cont ai nertdat. these members maintain in close contact with each on the
rotation center shaft in the axial direction thereof, with the
rotation center shaft passing through the holes formed therein.

In particular, when these members constitute a mutually
incorporated structure, it is necessary that these members be in a
highly close contact state. The same is true when these members
are held between the support member fixed on the rotation center
shaft and the detachably disposed fixing member.

It is preferable that of the two rotation center shafts which
constitute the rotatable member, the rotation center shaft on the
side of the cap member have such a structure that the rotation
center shaft is separable from the central portion of the
rotatable member, and that the assembling be conducted by the
steps of disposing the above-mentioned plurality of members on the
rotation center shaft in close contact with each other as
mentioned above; then connecting the central portion of the
rotatable member to the rotation center shaft, and plugging the
opening formed in the container body with the cap member.

As mentioned above, when the rotatable member of the agitator
type provided with a flexible sheet-shaped member in the central
portion thereof is used, it is necessary to insert the rotatable
member into the container body from the opening thereof as the
rotatable member is rotated, whereby the sheet-shaped member is
wound around the central portion of the rotatable member so that
the rotatable member can be smoothly inserted into the container
body.

Furthermore, as mentioned above, when the rotatable member is

inserted into the container body through the opening thereof with
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The bearing nenber 14b is fitted into the openlngllz and the cap portion
l4a is fitted into a cylindrical wall 22. The rotatlon icéntler'shaft 2a is
caused to pass through the through

44 - holes forned in these menbers. ~ *fhe bearing”nénber 14b is -
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above- menti oned structure, the toner held in the container body 1 does not
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rotated, or even. when there i ap between the rotation center ,shaft, 2a
and t he tH?Bﬁbﬁb%%lﬁﬁ?%?ﬁeﬁa?nb?h% g%ﬁ??%gyn§%5e7t1ﬁbpredetermlned position

in the container body. The guide member is particularly effective
when used in combination with the agitator type rotatable member
provided with the flexible sheet-shaped member in the central
portion thereof.

The cap member can be fitted into the opening formed in the
container body with the application of pressure thereto. It is
preferable that the applied pressure be in the range of about 1 to

- 10 kg.

The toner cartridge can be disassembled with detachment of

the rotatable member from the container body in a procedure which

is in reverse order to the above-mentioned assembling procedure.

There is no particular restriction to the method of removing
deposited materials from the separated container body and the
rotatable member. One method is to clean those members with water
and a surfactant. 1In addition, for example, a method of
scattering the deposited materials with compressed air, and a
method of vacuuming the deposited materials can be employed.

After the removal of the deposited materials, the cleaned
parts are assembled to recycle the toner cartridge. The
recyclable number of the toner cartridge of the present invention
depends upon the structure, the size, or the materials used for
the toner cartridge. According to a test conducted by
incorporating the toner cartridge in a commercially available
facsimile apparatus (Trademark "RIFAX BL 100" made by Ricoh
Company, Ltd.) used as a test machine, it has been confirmed that
the toner cartridge of the present invention can be recycled at

least 5 to 10_times.

If some parts such as the container body, the rotatable
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As the ratable nenber 2, the sane | adder-shaped agltator Lypgi: tQiatabIe
menber provided with the sheet-shaped menber as enphoyed |n t he P
above-nentioned first enbodi nent is enpl qyed, and tHe iot-her portfﬁhs'of
the eighth enbodi nent which are not ex51 ned above | are the sane. as |n t he
above-nentioned sjxth or _seyvent
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Conta'ne?oﬁﬁgyngoiohaég'ﬂgaEQ@eéfEQ§r€h@ above-m8ht LEA8YH Q18a59LAbBDAE or
menber conprising a fotation center shaft, for discharging said toner

out si de tiemnsagd soohapaets bbdylddbsp@sgdacadsandhcoﬁWaones body, said
contai ner bOd%lhaVI gpect to the kind of toner that can be held in the
toner cartridge of the present invention, there is no particular
restriction as long as the toner is used for the image formation
process utilizing electrophoto-graphy. Therefore, conventional
one-component toners and two-component toners which may be either
magnetic or non-magnetic can be held in the toner cartridge of the
present invention.

There is no particular restriction to the method of loading
the toner into the toner cartridge of the present invention, and
conventional methods can be employed. For high density loading of
the toner, however, the above-mentioned air suction method is
particularly effective.

The toner loaded toner cartridge of the present invention is
mounted at such a posture that a toner replenishment outlet formed
in the container boedy is situated above the development unit of
the image formation apparatus, and the drive transmission member
fixed to the top end of the rotation center shaft provided in the
container body is connected to a rotation drive source provided
in the image formation apparatus, so that the rotatable member is
driven in rotation when the image formation apparatus is in
operation, and the toner is transported to the development unit
through the toner replenishment outlet, whereby latent
electrostatic images can be developed into visible toner images.

There is no particular restriction to the number of
revolution of the rotatable member during the operation of the
image formation apparatus. With respect to the agitator type
rotatable member, it is preferable that the number of revolution
be in the range of 10 to 40 rpm, and the torque therefor be in the

range of 0.5 to 3.0 Nm.
With reference to FIGS. 1 to 6, a first embodiment of the



an opening at one end thereof in the axial direction of rotatlonﬂ of sald
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t hrough whi ch said rotation tenter asses
openi ng. the first embodiment of the toner cartrldge of the present

invention.

This toner cartridge comprises a container body 1 which holds
a magnetic toner therein, a ladder-shaped agitator type rotatable
member 2, which is rotatably disposed in the container body 1 and
has a function of discharging the magnetic toner from the
container body 1 to the outside thereof, and a magnetic roller 3.

A central portion of the ladder-shaped agitator type rotatable
member 2 is hereinafter referred to as the agitator. The ladder-
shaped agitator type rotatable member 2 also stirs the magnetic
toner in the container body 1 and transports the magnetic toner
onto the magnetic roller 3.

The ladder-shaped agitator type rotatable member 2 comprises
a conventional agitator and a flexible sheet-~shaped member 4 which
is provided on the outer peripheral surface of the conventional
agitator, whereby the above-mentioned function of the ladder-
shaped agitator type rotatable member 2 is improved.

There is no particular restriction to the material for the
sheet-shaped member 4 as long as the material has such flexibility
that allows the rotatable member 2 to be attached to an opening 12
formed in the container body 1, and to be detached therefrom. 1In
this embodiment, however, a so-called "Mylar", which is a
polyester sheet, is employed as the material for the sheet-shaped
member 4. As the sheet-shaped member 4, a rectangular sheet with
such a width that the sheet comes into contact with the inner
surface of the container body 1 when the agitator is rotated, and
with almost the same length as that of the agitator of the
rotatable member 2 in the axial direction thereof can be employed.

This rectangular sheet may have a plurality of notches in the
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3. The toner cartridge as clainmed in Caim 2, mhereln sald openjng has a
cylindrical wall which extends fromthe edge of saldﬁ ppénimg and sald cap
menber is attached to said cylindrical é . The_toner-
cartridge as clainmed in aim1l, wherein's Pd cap nber conprlses a pap
portion and a bearlng menber mhﬁgh are separabl e, ng ”
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cap portion and sal eari ng The toner cartridge
as cl ai medis diGrisdend 4infaeird heturality of parts in the ax1al direction of the
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rotatable member 2 may also be employed.

The magnetic roller 3 attracts the magnetic toner to the
surface thereof by the magnetic attraction thereof and carries the
attracted magnetic toner to a toner supply outlet 5. The magnetic
toner is then scraped off the surface of the magnetic roller 3 by
a scraper rib 6, so that the magnetic toner is discharged from the
toner supply outlet 5 outside the container body 1.

The container body 1 comprises a drum portion 7 and a pair of
side plates 8 and 9.

The rotatable member 2 and the magnetic roller 3 are disposed
in such a manner that the respective rotation center shafts 2a and
3a are parallel to each other.

In the inside surface of the side plate 8, substantially
conically concave holding portions 10 and 11 are formed, with
which the top end portions of the above-mentioned rotation center
shafts 2a and 3a rotatably engage.

In the other side plate 9, there are formed the opening 12
having a slightly larger diameter than the rotation diameter of
the rotatable member 2, and an opening 13 having a slightly larger
diameter than the magnetic roller 3. The opening 12 is, for
example, a circular opening with a diameter of about 2.5 cm. At
the opening 12, a cylindrical wall with a height of about 5 mm is
formed, which extends from the edge of the opening 12.

The rotatable member 2 is so disposed that the rotatable
member 2 can be taken out of the container body 1 or inserted back
into the container body 1 as desired by pulling out the rotatable
member 2 in the axial direction of the rotation center shaft 2a
from the opening 12 or by pushing the rotatable member 2 in the
opposite axial direction of the rotation center shaft 2a from the

opening 12.
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opposite axial direction of the rotation center shaft 3a from the
opening 13.

At the opening 12, there is disposed a round cap member 14
which has a function of rotatably supporting the rotation center
shaft 2a, comprises a fitting portion and a flange portion, and is
made of a resin. At the opening 12, there is also disposed a
round sealing member 16 made of felt for preventing the leakage of
the toner from the opening 12.

At the opening 13, there is disposed a round cap member 15
which has a function of rotatably supporting the rotation center
shaft 3a, comprises a fitting portion and a flange portion, and is
made of a resin. At the opening 13, there is also disposed a
round sealing member 16 made of felt for preventing the leakage of
the toner from the opening 13.

In each of the cap members 14 and 15, and the sealing members
16, there is formed a through hole through which the respective
rotation center shaft 2a or 3a passes.

The cap members 14 and 15 can be fitted into the respective
cpenings 12 and 13 with the application of pressure thereto.

The sealing member 16 on the side of the rotatable member 2
is fixedly held between a support member 17 fixed to the rotation
center shaft 2a and the end surface of the cap member 14.

The sealing member 16 on the side of the magnetic roller 3 is
fixedly held between the end surface of the cap member 15 and the
side surface of the magnetic roller 3.

The sealing member 16 on the side of the rotatable member 2
may also fixedly held between the end surface of the cap member 14

and the side surface of the rotatable member 2.
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the rotation center shaft 2a so as to come into the above-

mentioned concave holding portion 10 when the rotatable member 2
is inserted together with the guide plate 18 into the container
body 1 from the opening 12, with part of the peripheral portion of
the guide plate 18

in sliding contact with the inner surface of the drum portion 7 of
the container body 1. The diameter of the guide plate 18 is
slightly larger than the diameter of the opening 12. However, the
guide plate 18 is made of a flexible material, so that the guide
plate 18 can be inserted into the container body 1 from the
opening 12 by deforming the guide plate 18.

At the top end portion of the rotation center shaft 3a, a
round guide plate 19 made of a film with a predetermined hardness
and flexibility is rotatably supported.

The guide plate 19 has a function of leading the top end of
the rotation center shaft 3a so as to come into the above-
mentioned concave holding portion 12 when the magnetic roller 3 is
inserted together with the guide plate 19 into the container body
1 from the opening 13, with part of the peripheral portion of the
guide plate 19 in sliding contact with the inner surface of the
drum portion 7 of the container body 1. The diameter of the guide
plate 19 is slightly larger than the diameter of the opening 13.
However, the guide plate 19 is made of a flexible material, so
that the guide plate 19 can be inserted into the container body 1
from the opening 13 by deforming the guide plate 19.

A gear 20 and a gear 21 are respectively fixed to the top end
portion of the rotation center shaft 2a and to the top end portion
of the rotation center shaft 3a, which protrude from the outside

of the side plate 9. A transmission gear 22 engages the gears 20
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said cap portion or said bearing menber, and an :engagenent pamﬁ portion
formed in said cylindrical wall. - B4 _The tonewwcapirtdge as: cl ai med
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structurg,gf ,$aid cap portion and said bearing mewber 13 The
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rotati oncepptal ﬁaaﬁﬁne or a printer, and an image formation process is
carried out. In accordance with the initiation of the image
formation process, drive force is transmitted from a drive section
of the image formation apparatus to the gears 20 and 21, so that
the rotatable member 2 and the magnetic roller 3 are driven in
rotation on the rotation center shaft 2a and the rotation center
shaft 3a, respectively. With the rotation of the rotatable member

- 2, the toner in the container body 1 is stirred and then

transported onto the magnetic roller 3. The magnetic toner
attracted to the magnetic roller 3 is then transported up to the
toner supply outlet 5. The magnetic toner is then scraped off the
surface of the magnetic roller 3 by the scraper rib 6, so that the
magnetic toner is discharged from the toner supply outlet 5 into a
development unit of the image formation apparatus.

In the course of the repetition of this image formation
process, the container body 1 eventually becomes vacant. When the
container body 1 becomes vacant, the toner cartridge is removed
from the image formation apparatus and a new toner loaded toner
cartridge is incorporated therein.

The thus removed toner cartridge is cleaned for recycling the
same. When the toner cartridge is cleaned, the cap members 14 and
15 are respectively removed from the openings 12 and 13. The
rotatable member 2 is pulled out of the container body 1 in the
axial direction of the rotation center shaft 2a through the
opening 12, and the magnetic roller 3 is also pulled out of the
container body 1 in the axial direction of the rotation center
shaft 3a. When the rotatable member 2 is taken out of the opening
12, the rotatable member 2 is pulled out as the rotatable is being

rotated on the rotation center shaft 2a, whereby the outer
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seal i ng menber having a through hole, which is digpgsed~at™theinner side
of said cap nenber in close contact thergyith, insi e sai.d cont.ai.thel body,
with said rotation center shaft passing fhrough sdid through hole of said
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removed from the container body 1, the inside of the container
body 1, the rotatable member 2 and the magnetic roller 3 are
washed with pure water. The inside of the container body 1 can be
cleaned easily and completely since the rotatable member 2 and the
magnetic roller 3 are not incorporated within the container body
1. Furthermore, the rotatable member 2 and the magnetic roller 3,
which are removed from the container body 1, can also be cleaned
easily and completely.

After the inside of the container body 1, the rotatable
member 2 and the magnetic roller 3 are cleaned, the rotatable
member 2 and the magnetic roller 3 are incorporated back into the
container body 1.

When the rotatable member 2 is incorporated into the
container body 1, the rotatable member 2, with the guide plate 18
attached to the top end portion of the rotation center shaft 2a,
is inserted into the container body 1 thorough the opening 12. At
this moment, the rotatable member 2 is inserted as the rotatable
member 2 is being rotated on the rotation center shaft 2a, whereby
the outer peripheral diameter of the rotatable member 2 including
the sheet-shaped member 4 can be made smaller than the diameter of
the opening 12 and can be inserted into the container body 1
through the opening 12 smoothly and easily. Also the insertion is
carried out with at least part of the peripheral edge portion of
the guide member 18 being in sliding contact with the inside
surface of the drum portion 7 of the container body 1, whereby the
leading end portion of the rotation center shaft 2a can be
precisely led into the concave holding portion 10 and can be
securely engaged with the concave holding portion 10. After the

rotatable member 2 including the sheet-shaped member 4 has been
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conprising a Wenber for supporting
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center shaft, substantially at right angles with respect to the axis of
sai d rot &9t odhak tin the same manner as in the case of the

rotatable member 2. More specifically, the magnetic roller 3, with
the guide plate 19 attached to the top end portion of the rotation
center shaft 3a, is inserted into the container body 1 thorough
the opening 13. At this moment, the magnetic roller 3 is inserted
into the container body 1 through the opening 13, with at least
part of the peripheral edge portion of the guide member 19 being
in sliding contact with the inside surface of the drum portion 7
of the container body 1, whereby the leading end portion of the
rotation center shaft 3a can be precisely led into the concave
holding portion 11 and can be securely engaged with the concave
holding portion 11. Thus, the rotatable member 2 and the magnetic
roller 3 can be disposed at the respective right positions in the
container body 1 by use of the guide plates 18 and 19,
respectively, so that the attachment precision and the rotation
performance of the rotatable member 2 and the magnetic roller 3 in
the recycled toner cartridge can be precisely maintained.

After the rotatable member 2 and the magnetic roller 3 are
incorporated into the container body 1, the cap members 14 and 15,
with the attachment of the sealing member 16 thereto, are
respectively fitted with the application of pressure into the
openings 12 and 13, whereby the sealing member 16 can be firmly
held between the cap member 14 and the support member 17, or
between the cap member 15 and the end surface of the magnetic
roller 3.

In the above explained first embodiment of the toner
cartridge of the present invention, each of the cap members 14 and

15 has the bearing function as well. However, as shown in FIG. 7,



20. The toner cartridge as clained in Claim16, further! ggomrising a :
support nenber for supporting said sealing nenber, mﬂtﬁ séﬁddﬁﬁppﬁftjnenber
being fixed on said rotation center shaft,, gubstantidlIuwaiwrjghimanglés
with respect to the axis of said rotation center sh@ft. 21. The
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nost menber pyrther, in the above-mentioned first embodiment of the toner
cartridge of the present invention, the magnetic toner is

employed, so that the magnetic roller 3 is used in addition to the
ladder-shaped agitator type rotatable member 2 are used in the
container body 1. However, the rotatable member for use in this
embodiment 1is not limited to the above-mentioned rotatable member
2. With reference to FIG. 8, a second embodiment of the toner
cartridge of the present invention will now be explained, wherein
the same reference numerals as in FIGS. 1 to 7 designate identical
or corresponding parts shown in FIGS. 1 to 7.

In the second embodiment, the round guide plates 18 and 19
employed in the first embodiment shown in FIGS. 1 to 7 are
respectively replaced by fan-shaped guide plates 23 and 24. The
fan-shaped guide plates 23 and 24 are made of the same film
material as that for the guide plates 18 and 19 employed in the
first embodiment.

In this second embodiment, the guide plate 23 is rotatably
supported on the rotation center shaft 2a of the rotatable member
2. The guide plate 23 has a function of leading the top end of the
rotation center shaft 2a so as to come into the above-mentioned
concave holding portion 10 when the rotatable member 2 is inserted
together with the guide plate 23 into the container body 1 from
the opening 12, with an arc-shaped outer peripheral portion of the
guide plate 23 in sliding contact with the inner surface of the
drum portion 7 of the container body 1.

The guide plate 24 is rotatably supported on the rotation
center shaft 3a of the magnetic roller 3. The guide plate 24 has
a function of leading the top end of the rotation center shaft 3a

so as to come into the above-mentioned concave holding portion 11



of said bearing nenber or said cap portion in the |n5|ge of ;;sajd icontainer
body, with said support nenber being fixed on sald .rot ation center!shaft,
substantially at right angles with respegh _to thé axi's -of ~said- rotatlon
center shaft, at the inside of the inner nost neqber 23. The t oner
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beari ng c@gﬁggherwbbhysald cap portion, said seallng nenber and sai d

With reference to FIG. 9, a third embodiment of the toner
cartridge of the present invention will now be explained, wherein
the same reference numerals as in FIGS. 1 to 7 designate identical
or corresponding parts shown in FIGS. 1 to 7.

In the third embodiment, a cap member 25 is screwed into the
opening 12. The cap member 25 also has a function of rotatably
supporting the rotation center shaft 2a, that is, a bearing
function, in the same manner as in the above-mentioned cap member
14. A cap member (not shown) attached to the opening 13 from
which the magnetic roller 3 can be inserted into the container
body 1 or taken out of the container body 1 has the same structure
as that of the above-mentioned cap member 25. In the third
embodiment, the screw-on direction, or the fastening direction, of
the cap member 25 is made the same as the rotation direction of
the rotatable member 2, and the screw-on direction, or the
fastening direction, of the cap member for the magnetic roller 3
is made the same as the rotation direction of the magnetic roller

- 3, whereby the loosening or detachment of the cap member 25 and
the cap member for the magnetic roller 3 while in use can be
prevented. By screwing the cap member 25, the sealing member 16
can be fixed.

With reference to FIG. 10, a fourth embodiment of the toner
cartridge of the present invention will now be explained, wherein
the same reference numerals as in FIGS. 1 to 7 designate identical
or corresponding parts shown in FIGS. 1 to 7.

In the fourth embodiment, a cap member 26 is attached to the
opening 12, using an engagement pawl 27.

As illustrated in FIG. 10, the engagement pawl 27 is formed



beari ng nmenber being disposed in this order in V|e¢/of 4 he;inner. dlfectlon
of said container body, and said bearing nenber behng ‘held by “sai d f|X|ng
nmenber, and said cap portion being dispos at said’ opening. .. 25

The toner cartridge as clainmed in daim Furthet conpr|3|ng a '
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beari ng nmenber being held by said fixing nmenber, and Said cap portion
bei ng di epesethgrigersmitd papeni2¥g. The capQﬁmnmEhe2ﬁonam ber deitdgdeds foloai med

in Cla|n122 further
he opening 12 by turning the cap member 26 to a position where

the engagement pawl 27 is disengaged from the projection 28, and
then causing the cap member 26 to slide in the direction away.from
the opening 12. The cap member 26 also has a function of
rotatably supporting the rotation center shaft 2a, that is, a
bearing function, in the same manner as in the above-mentioned cap
member 14 and cap member 25. A cap member (not shown) attached to
the opening 13 from which the magnetic roller 3 can be inserted

into the container body 1 or taken out of the container body 1 has

the same structure as that of the above-mentioned cap member 26.

The thus constructed cap member 26 is easy to attach and
detach, and is effective for the improvement of the efficiency of
the recycling work. By the attachment of the cap member 26, the
sealing member 16 can be fixed.

In each of the above explained embodiments, as the rotatable
member, the agitator type rotatable member 2 and the magnetic
roller 3 are used. However, when a non-magnetic toner is employed,
only the agitator type rotatable member 2 is used. Furthermore,
as the rotatable member, an auger can be employed for discharging
the toner from the container body 1.

With reference to FIG. 11, a fifth embodiment of the toner
cartridge of the present invention will now be explained, wherein
the same reference numerals as in FIGS. 1 to 7 designate identical
or corresponding parts shown in FIGS. 1 to 7.

In the fifth embodiment, as the cap member 14, the cap member
comprising a cap portion and a bearing portion 14b of type A is
employed. The rotation center shaft 2a is passed through the
through hole formed in the cap member 14. The cap member 14 is

held between (a) a support member 17 which is integrally disposed



- 50 - conprising a detachable fixing nenbet ﬁonﬁbo!gLng”saidgbearing
menber, with said cap portion, said sealing nenber ang:sdi‘d -bearihg nenber
bei ng di sposed in this order in view of %ge_inneq direction_of  said

contai ner body, and said bearing menber being held by said fixi ng: menber,
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di sposed- Gt e X4 St dngai o F OIS | Dic Coid & shadfng portion 14d. In order
to improve the accuracy of the maintenance of the positional
relationship between the bearing portion 14b and the rotation
center shaft 2a, the portion of the bearing portion 14b which is
in contact with the rotation center shaft 2a is made relatively
long, and accordingly the fitting portion 14d is made relatively
thick. At the bottom of the fitting portion 14d, there is.formed
a concave portion into which the sealing member 16 made of felt is
fitted, and the sealing member 16 is held between the support
member 17 and the bottom of the fitting portion 1l4d.

The rotatable member employed in this fifth embodiment of the
toner cartridge of the present invention is the same ladder-shaped
agitator type rotatable member provided with a sheet-shaped member
4 made of a polyester film as employed in the first embodiment of
the toner cartridge of the present invention.

With reference to FIGS. 12-1 to 12-3, a sixth embodiment of
the toner cartridge of the present invention will now be
explained, wherein the same reference numerals as in FIGS. 1 to 7

designate identical or corresponding parts shown in FIGS. 1 to 7.

In the six embodiment, as the cap member 14 is employed the
cap member of type B, comprising a round cap portion 14a and a
round bearing member 14b which are separable.

FIG. 12~1 is a schematic partial cross-sectional view of the
sixth embodiment of the toner cartridge of the present invention,
in particular, showing the attachment of the cap member to the
opening 12 of the container body 1.

In this embodiment, as the rotatable member 2, there is

employed a ladder-shaped agitator type rotatable member provided



29. The toner cartridge as clained in CaimS3, mhereln sald Qpenlng, sald
cap nenber, and said cylindrical wall are substantlally“round shaped in
view of the axial direction of said rotagihon center; shaft .and coaX|aIIy
di sposed on the axis of said rotation center shaft. ! 30. The tonerl
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on the aXaﬁeoéué@éﬁsI@éﬁylpﬁoﬁﬁ@é@riﬁh@iése contact with each other on the
support member 17 which is integrally provided on the rotation
center shaft 2a. Thus, the cap portion 14a, the sealing member 16
and the bearing member 14b are held between the support member 17
and a fixing member 27.

The cap portion l4a comprises a flange portion and a fitting

portion. The fitting portion is fitted into the opening 12 formed
in the container body 1. 1In a vacant portion formed by a
cylindrical wall 24a formed on one side of the bearing member 1l4b,
there is fitted a part of the sealing member 16, having almost the
same diameter as that of the vacant portion formed by the
cylindrical wall 24a. The sealing member 16 is held in a
depressed state between the cap portion 14a fitted into the
opening 12 and the bearing member 14b. The bearing member 14b is
fixed, while urged in the outside direction, by the resilience of
the sealing member 16, whereby the predetermined perpendicular
position thereof to the rotation center shaft 2a can be accurately
maintained.

- Furthermore, the above-mentioned cylindrical wall 24a
provided on the bearing member 14b is fitted into a concave
portion formed in the fitting portion formed in the cap portion
l4a. A cylindrical wall 24b is formed on the other side of the
bearing member 14b. In two same positions in the cylindrical wall
24b and the bearing member 14b, notches 24e (not shown) are
formed, and pawls 24d (not shown) are formed so as to position the
cylindrical wall 24b in a floating posture just like a spring.

The fixing member 27 is located in the concave portion formed
by the cylindrical wall 24b provided on the bearing member 14b.

A cylindrical wall 22 is formed so as to encircle the opening



- 51 - 32. The toner cartridge as clained in Cla|n118 wherein: S@Id
opening, said cap portion, said bearing nenber and sdld sedl iy " oenber are
substantially round shaped in view of the,.axial dlrectlon of sald erétlon
center shaft and coaxially dlsposed on the axis of sai'd Fotation ¢énter

shaft. 3._ The to r rtrld e as Ialned i.N i.m sai d
openi ng, %%n%fﬁiaﬁ ﬁg ro&al&ebea 6 T eEéP86%3||n§r|c§?3r§hﬁ
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shaped in the axial direction of the axis of said rotation center shaft

and coaxisld yatimgsosied agn umpeiraposftdfon ofi dheocatliiodréenilewadhal, in
54 o ek, SHd gl 35 GlAne 0D 948 20 WeLEn 5l bl RO 01
cylindricalqMpld, eré‘ﬂ:'éﬂﬁ}j Ph Ak %&{arﬁ%ﬂ BRerrmed. Thus, the bearing
member 1l4b is firmly fixed to the container body 1.

In a specific example of this embodiment, the length of the
rotation center shaft 2a is about 2.5 cm, the diameter of the
flange portion 24c of the bearing member 14b is about 2.5 cm, the
diameter of the opening 12 is about 1.8 cm, and in the case of the
cap portion 1l4a, a portion of the through hole thereof with which
the rotation center shaft 2a is in contact is about 1 mm, and in
the case of the bearing member 14b, a portion of the through hole
thereof with which the rotation center shaft 2a is in contact is
about 3.0 mm.

FIG. 12-2 is a schematic perspective view of the cap member
l4a and other parts to be successively attached to the rotation
center shaft 2a in the sixth embodiment of the toner cartridge of
the present invention. In the rotation center shaft 2a, a groove
2b is formed. On the support member 17 provided on the rotation
center shaft 2a, the cap portion 1l4a, the sealing member 16 and
the bearing member 14b are successively fitted, and these fitted
members are held between the support member 17 and the fixing
member 27 fixed to the groove 26.

FIG. 12-3 is a schematic top view of the bearing member 14b
fixed to the fixing member 27 in the sixth embodiment. 1In the
flange portion 24c, the two notches 24e are formed in the two
corresponding positions, the pawls 24d are provided so as to
position the cylindrical wall 24b in a floating state just like a
spring. Further, for easy attachment of the fixing member 27, a
partly cut away portion 24f is formed in the cylindrical wall 24b.

The bearing member 14b is fitted into the above-mentioned

cylindrical wall 22 provided at the opening 12 and is stably



g LeosTboonckt )
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12-3 designate identical or corresponding parts shown in FIGS. 1

to 12-3.

The seventh embodiment is the same as the sixth embodiment
except that a magnetic roller is provided in addition to the
rotatable member employed in the sixth embodiment.

FIG. 13-1 is a schematic perspective view of an upper lid A
and a toner holding portion B of the container body 1, which are
separated, in the seventh embodiment of the toner cartridge of the
present invention, with a magnetic roller being incorporated in
addition to the ladder-shaped agitator type rotatable member 2
provided with the sheet-shaped member 4 made of a polyester film
in the container body 1.

In the same manner as explained in the six embodiment, on the
support member 17 provided on the rotation center shaft 2a, the
cap portion 1l4a, the sealing member 16 and the bearing member 14b
are successively fitted, and these fitted members are held between
the support member 17 and a fixing member (not shown) to
constitute a composite member 30. The composite member 30 is
fitted into the opening 12 formed in the toner holding portion B.

Furthermore, the magnetic roller 3 is fitted into the opening 13.

FIG. 13-2 is a schematic partial enlarged perspective view of
the two openings formed in the toner holding portion B in the
seventh embodiment.

In the cylindrical wall 22 provided at the opening 12, there
are formed two holes 22a with which the two pawls 24d shown in
FIG. 12-3 are engaged.

At a top end portion of the magnetic roller 3 which is fitted
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- 52 - 36. The toner cartridge as claimed:in C aim34. Sherein said
bearing nenmber is substantially round shaped in viiew of the axis jof said
rotation center shaft, and has a through,hole, and a-cylindrical wall is
provi ded between the outer peripheral edge of sai:d bearing nenber-and said
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which at least part of said sealing nmenber is incorporated. 37.
The tonedb. cafhei sl bry cremped 16 Ordi phascaptesader shd dhearhd® mdmer is
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fixed with a pair of pawls 15a formed in the cap member 15 being
inserted into the holes 1l3a formed in the opening 13.

The cap member 15 includes a cylindrical wall 15b on one side
thereof and a cylindrical wall 15c¢ having a smaller diameter than
that of the cylindrical wall 15b on the opposite side thereof, and
a vacant portion is formed inside the cylindrical wall 15b, in
which the sealing member 16 is fitted.

As shown in FIG. 13-1, in the seventh embodiment of the toner
cartridge of the present invention, a scraper C which comes into
contact with the surface of the magnetic roller 3 is provided, so
that the toner held on the surface of the magnetic roller 3 is
scraped off to supply the toner for image formation.

A gear (not shown) is connected to the top end portion of
each of the rotation center shafts 2a and 3a. Each gear is
connected to a rotation drive source of the image formation
apparatus, whereby the rotatable member 2 and the magnetic roller
3 are respectively rotated in the directions X and Y.

With reference to FIG. 14, an eighth embodiment of the toner
cartridge of the present invention will now be explained, wherein
the same reference numerals as in FIGS. 1 to 13-2 designate
identical or corresponding parts shown in FIGS. 1 to 13-2.

FIG. 14 is a partial schematic cross-sectional front view of
the eighth embodiment, in particular, showing the fitting of the
cap member of type B comprising the cap portion 1l4a and the
bearing member 14b into the opening 12 formed in the toner
container 1.

The bearing member 14b is fitted into the opening 12, and the
cap portion l4a is fitted into a cylindrical wall 22. The

rotation center shaft 2a is caused to pass through the through



provi ded between the outer peripheral edge of said bearing nenber and said
t hrough hol e of said bearing nenber, and the inner dianeter of said
cylindrical wall is larger than the diane Er_of sai d seal i ng nmenber.

38. The toner cartridge as clainmed in Claim 32, wherein said cap portion

has a fl ange portion, and cylindrical wall which extends fromalong the
edge of g‘é%tfia%%dt ilﬂh_,té}éea%/ed NSNS LY menber has a through hole, a
cylindrical waiHe iredHigw Gt WeRD i At R P hefals RS tOmesded 17
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portion of said_ ca ortion, and the inner di ter of said cylindric
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edge of sai eari ng nmenber and said through hole of said bearing nmenber,

and sai d styruawdirecal thvaal |t grexyikdeld biet wden container body 1 does not leak
from the container body 1 even when the rotatable member 2 is
rotated, or even when there is a gap between the rotation center
shaft 2a and the through hole formed in the bearing member 1l4b.

As the ratable member 2, the same ladder-shaped agitator type
rotatable member provided with the sheet-shaped member as employed
in the above-mentioned first embodiment is employed, and the other
portions of the eighth embodiment which are not explained above

are the same as in the above-mentioned sixth or seventh

embodiment.




t he outer peripheral lﬁfﬁu of said bearing menber and said through . hole’

sai d bearing member mmji Eﬂ l menber are incorporated in said . '
cylindrical wall along he edge of sai d' cap portion.

- 53 - 39. The toner cartrldge as clainmed in daimi5; @hegein, 5ai d 5
seal i ng ﬁﬁ?é | grARfepokshel t. 40. The toner cartridge as claimed in !
Cl ai m 38 rtﬁ conprising an additional cylindrical wall whichis =~ i

provi ded al ong. thetouberca&tkﬂh@babomdgﬁsmhgsald beari ng nenber, on_the
back side " of saidbearing [Erher, Y0, Tespeet g, L, de thereof on which
'
at least one rotatable member comprising a rotation center
shaft, for discharging said toner outside from said container
body, disposed in said container body, said container body having
an opening at one end thereof in the axial direction of rotation
of said rotatable member, and
a cap member for opening and closing said opening formed in
said container body, which is capable of serving as a bearing
member for said rotatable member thereon, with said rotatable
member being detachable from said container body through said
opening in the direction of the axis of rotation of said rotatable

member.

2. The toner cartridge as claimed in Claim 1, wherein said
cap member comprises a cap portion and a bearing portion which
constitute one integral body member, said bearing portion being
capable of serving as a bearing member for said rotatable member
thereon, and
has a through hole through which said rotation center shaft passes

and is disposed at said opening.

3. The toner cartridge as claimed in Claim 2, wherein said
opening has a cylindrical wall which extends from the edge of said

opening, and said cap member is attached to said cylindrical wall.

4. The toner cartridge as claimed in Claim 1, wherein said
cap member comprises a cap portion and a bearing member which are
separable, constituting a two-separable member, and each of said
cap portion and said bearing member has a through hole through

which said rotation center shaft passes said cap portion and said



said cylindrical wall i ' ween the outer peripheral ~-edgée ofiT
sai d bearing nenber iﬂ!ﬂﬂﬁﬂ&!‘lﬂﬂg}gﬁ!’hol e of said bearing -nenber, a mnotth
cut on part of said i W CVd I 4 rchg wal |, a projection proyided on
said cylindrical wall provided at said opening, said notch ahd sai‘d " !
projecti,on constituting a fixing hook structure. [41. The toner. ...
cartﬂ(kﬁf%ﬁ9Qﬁzﬂ?é§th Claiml, wherein said rotation center shaft

conpri ses an engagenent separation mechanism by which a cent+al - porti onof
said rotatabl e nenber can be separated fromsaid rotation center shaft.
42. The tonerScarih¢ dgenes ciatnedge ned alaimed fin thkaim chnpfusigr a drive
transm ssi on nepber for. driving, said rotatable nmenber in_ rotation, which is
di sposed“FPL TN e?ldc%ﬁ?ciiﬁhc%} %%fh w?b?l?;\ﬁ%rpﬁ%ﬁ%?é a1 o tHE 1 UeE of
sai d opegi g $9&ABy ] Ne @b i SQNARLNEE HOOY opening with a space from the

edge of said opening, and one of said cap portion or said bearing

member is fitted into one of said opening or said cylindrical
wall, and the other of said cap portion or said bearing member is

fitted into the other of said opening or said cylindrical wall.

6. The toner cartridge as claimed in Claim 2, wherein said

— cap member comprises a fitting portion and a flange portion.

7. The toner cartridge as claimed in Claim 4, wherein at
least one of said cap portion or said bearing member comprises a

fitting portion and a flange portion.

8. The toner cartridge as claimed in Claim 3, wherein said
cap portion can be connected to said cylindrical wall through a

screw mechanism or a hook mechanism.

9. The toner cartridge as claimed in Claim 5, wherein at
least one of said cap portion or said bearing member can be
connected to said opening or said cylindrical wall through a screw

mechanism or a hook mechanism.

10. The toner cartridge as claimed in Claim 8, wherein said
hook mechanism comprises an engagement pawl formed in said cap
portion, and an pawl fixing portion is formed in said cylindrical
wall, or a pawl fixing éortion is formed in said cap portion, and

an engagement pawl portion is formed in said cylindrical wall.

11. The toner cartridge as claimed in Claim 9, wherein said



43. The toner cartridge as clainmed in C aim42, further
fixing member for fixing said drive transm ssion menber ﬂﬁmlﬂ!mun Hm%g
on the outside of said drive transm ssiongrenber in view-of csak son ainer
body. 44. The toner cartridge as clainmed in Caim1l, wherein said

rotat abl em%{edkx%nq_fsnﬁ%d?\ﬂﬂrtl@éy 4y R ¥y lert TORICHH @M in one of said

roller type. The "t oner cartrldge as clainmed in daim1l, wherein
said rot aiaablpe;rrterdreron s adl b [ karakeeich g0 irterkgedtd e ransh a&e gh aawdi tfa.b«lmgprpmntd@dl
with a erX| bl e sheet - shaped nmenber. ext.endi ng fromthe qut er IJoe:rl pt}eral
portion offaAied Hirafddd sl ingid&idlsidide & aldw! diging portion formed

in one of said cap portion or said bearing member, and an

engagement pawl portion formed in said cylindrical wall.

12. The toner cartridge as claimed in Claim 4, wherein said
cap member constitutes a mutually incorporated structure of said

cap portion and said bearing member.

13. The toner cartridge as claimed in Claim 4, wherein said
cap portion has a smaller flexibility than the flexibility of said

bearing member.

14. The toner cartridge as claimed in Claim 4, wherein the
length of a portion of said through hole of said bearing member
which is in contact with said rotation center shaft is longer than
the length of a portion of said through hole of said cap portion

which is in contact with said rotation center shaft.

15. The toner cartridge as claimed in Claim 2, further
comprising a sealing member having a through hole, which is
disposed at the inner side of said cap member in close contact
therewith, inside said container body, with said rotation center

shaft passing through said through hole of said sealing member.

16. The toner cartridge as claimed in Claim 4, further
comprising a sealing member having a through hole, which is
disposed at the inner side of the inner most member of said
bearing member or said cap portion in close contact therewith,
inside said container body, with said rotation center shaft

passing through said through hole of said sealing member. -
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t he outer peripheral dianeter of said flexible sheet-sh be
made snal |l er than the dianmeter of said opening by pulli I:ﬂﬂmuﬂrmlwrml'
rotatabl e menber in the axial direction thereof as said *rotata

i's rotat ed. 46. The toner cartridg as claimed in Caim1, wherein

said rotatabl er is a bl anked, out de -sha ed.a t or vi ded
with a flexibl shgg‘[ %éféd%r‘?ﬁeﬁdg& qﬁg‘ %&g ¥ fb‘ ?’ﬁﬁeral
portion %fom?%%lw Anked Authd addelers haReG A tt%tr%ﬁxgha'ﬂ‘élet henadhen s
peri pher al net er of said Tlexible sheet-shaped rrenber can be nade

| ar ger thampmheddmannmman<ﬂaudmh¢anmﬂ@|m§nahuean§aﬁaldfbeplpbetsb@ennshapea

menber is inserted into said container body. The toner Qartrldge
as clalné@q§?Q§z¥Hﬁ@JbQﬁhﬂéil?%%ﬂ(? QQﬁﬂﬂwﬂﬁm?eﬁéﬁﬁgr @&daCBPaEPE& 168G

| adder - Shﬂfrom 4 At s PV i %hf""stﬂéfac [;Jia?ngléﬂgest}ﬁ%%;@%%ggd tHRRh hole

extendin e outer peripheral por out
I adder-shiameﬂaaaglstalﬂmg arghbdrme outer peripheral diameter of said flexible
sheet - shaped nenber
18. The toner cartridge as claimed in Claim 11, further
comprising a sealing member having a through hole, which is
disposed between sald bearing member and said cap portion in close
contact with both of said bearing member and said cap portion,
with said rotation center shaft passing through said through hole

of said sealing member.

19. The toner cartridge as claimed in Claim 15, further
comprising a support member for supporting said sealing member,
with said support member being fixed on said rotation center
shaft, substantially at right angles with respect to the axis of
said rotation center shaft.

20. The toner cartridge as claimed in Claim 16, further
comprising a support member for supporting said sealing member,
with said support member being fixed on said rotation center
shaft, substantially at right angles with respect to the axis of

said rotation center shaft.

21l. The toner cartridge as claimed in Claim 17, further
comprising a support member for supporting the inner most member
of said bearing member or said cap portion in the inside of said
container body, with said support member being fixed on said
rotation center shaft, substantially at right angles with respect
to the axis of said rotation center shaft, at the inside of the

inner most member.



can be made snmaller than the dianeter of said opening pul lin out said
rotatable nmenber in the axial direction thereof as s l“ﬂ% nber
is rotated, and the outer peripheral diangge 1’[““'[1“1“ llHH“
sheet - shaped menber can be nade | arger than the dlanéler of sald openlng
after said fl b e ap Mool per
body. % ?oﬁ%?égar £rj1|:‘Jiézlrgtﬁa@as clcg%%r%}ﬁdg e% q‘}l?d ‘Wwher ei n sal d
flexible §$ﬁ§%1§ﬂﬂ?eﬁ @@ﬁ@@ftlﬁembdﬁ Dér aspepyesing ﬁhérmnner most member

- 55 - 49. The toner cartridge as clainmed in Claim1l1, wherein said
r ot at abl eofreswid b%aalm@pn@nbghn@msmﬂ@ap portiompin TeRe tighetde L1 riafge
as CIaInEd Igglner o ,erEQeéald support member being fixed on said

rotation center shaft, substantially at right angles with respect
to the axis of said rotation center shaft, at the inside of the

inner most member.

23. The toner cartridge as claimed in Claim 17, further
comprising a detachable fixing member for holding said bearing
member, with said cap portion, said sealing member and said
bearing member being disposed in this order in view of the inner
direction of said container body, and said bearing member being

held by said fixing member, and said cap portion being disposed at

said opening.

24. The toner cartridge as claimed in Claim 18, further
comprising a detachable fixing member for holding said bearing
member, with said cap portion, said sealing member and said
bearing member being disposed in this order in view of the inner
direction of said container body, and said bearing member being

held by said fixing member, and said cap portion being disposed at

said opening.

25. The toner cartridge as claimed in Claim 21, further
comprising a detachable fixing member for holding said bearing
member, with said cap portion, said sealing member and said
bearing member being disposed in this order in view of the inner
direction of said container body, and said bearing member being
held by said fixing member, and said cap portion being disposed at

said opening.

26. The toner cartridge as claimed in Claim 22, further.
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conprising a sealing nenber which is disposed between f
sai d repl enishnent roller and said cap nenber in cl oseﬂmm l“:mn g“ith.
[ repleni s

51. The toner cartridge as clained in O agm.49, whereinssatdt ment
roller is a magnetic roller. 52. The toner cartridge as clained in
Gaiml, c L SERG Be OEL OF o BULEH Bfn SNs £19 051 h Of
sai d ro%é#%t?giﬂ%n§2§é¥§on1sg?d o%g% ng o eéaf% conta?%%rsﬁody to 599

pr edet ermemiedr at wathneatdpospt pont i ey efaid osed hengppasihé e sndlesaid sai d
opening in said container body when ingorgﬁratin said rotatable nenber

i nto sai Be@HHERI RRRPBEJHS 1R 81 FRPsRd nbRbERl BePRERL f Xl fiRaPt ah@nnner
portion ' of at | C - f posi e | eof
ocat ed St735Hieheh 48R cEBhELLI0R boRPECEhACeald Bo2: BY RSL Lol
directi oneD8 Bai daiat aikOngcraheer, sSBAfit said cap portion being disposed at

said opening.

27. The toner cartridge as claimed in Claim 1, wherein said
opening and said cap member are substantially round shaped in view
of the axial direction of said rotation center shaft and coaxially

disposed on the axis of said rotation center shaft.

28. The toner cartridge as claimed in Claim 2, wherein said
opening and said cap member are substantially round shaped in view
of the axial direction of said rotation center shaft and coaxially

disposed on the axis of said rotation center shaft.

29. The toner cartridge as claimed in Claim 3, wherein said
opening, said cap member, and said cylindrical wall are
substantially round shaped in view of the axial direction of said
rotation center shaft and coaxially disposed on the axis of said
rotation center shaft.

30. The toner cartridge as claimed in Claim 4, wherein said
opening, said cap portion, and said bearing member are
substantially round shaped in view of the axial direction of said
rotation center shaft and coaxially disposed on the axis of said
rotation center shaft.

31. The toner cartridge as claimed in Claim 5, wherein said
opening, said cap portion, said bearing member and said
cylindrical wall are substantially round shaped in view of the
axial direction of said rotation center shaft and coaxially

disposed on the axis of said rotation center shaft.




53. The toner cartridge as clainmed in C aimb52, wherein
Is rotatably supported on said rotatable center shaft HWH ”H @pm
peripheral portion of said guide nenber _bging in slldlng Ccon

| east part of an inner peripheral surface of said container body.

54. The toner seart mHdge 3% ClBd dgt dAidNalime8Heic a3 m ﬁ|8ur@|h'etr)é19if said
said rotatable nenbers is disposed in said container body, at |'east one of

whi ch is deteadhmah| eabiyd mad |pmgtfmn swidl beentiaigneenbedy and said sealingbb.

The toner cartridge as clained in Caim1l, further  conprising toneir with

whi ch sai FETRRTaATE PRAFAE Yoddgedound shaped in view of the axia
direction of said rotation center shaft and coaxially disposed on

the axis of said rotation center shaft.

33. The toner cartridge as claimed in Claim 25, wherein said
opening, said cap portion, said bearing member, said cylindrical
wall, said sealing member, and said support member are
substantially round shaped in the axial direction of the axis of
said rotation center shaft and coaxially disposed on the axis of

- said rotation center shaft.

34. The toner cartridge as claimed in Claim 26, wherein said
cap portion and/or said bearing member comprises a fitting portion
formed by said cylindrical wall provided at an outer peripheral
edge portion thereof, and a flange portion formed along a
peripheral portion of said cylindrical wall, and the inner
diameter of said cylindrical wall is larger than the diameter of
said sealing member, and said cylindrical inner wall has a concave
portion at the inside thereof, in which at least part of said

sealing member is incorporated.

35. The toner cartridge as claimed in Claim 33, wherein said
cap portion and/or said bearing member comprises a fitting portion
formed by said cylindrical wall provided at an outer peripheral
edge portion thereof, and a flange portion formed along a
peripheral portion of said cylindrical wall, and the inner
diameter of said cylindrical wall is larger than the diameter of
said sealing member, and said cylindrical inner wall has a concave
portion at the inside thereof, in which at least part of said

sealing member 1s incorporated.




56. An image formation apparatus conprising a developnent wunit and a toner
cartridge which holds toner, wherein said toner carti"ﬂ’ﬂﬂ"ﬁ"ﬂuﬁﬂrﬁﬂn
above sai d devel opnent unit and conprises:., _ a comtialR yill

hol di ng toner therein, at |east one Tdtatable nenbef cbnpﬂ|§hng a
rotation center, shatt, for discharging said.tqner qutside frgm sai , )
cont ai ner bod?ﬁ'di%&gségnfﬁ SER rggﬁ%a@ﬁeFlB&Hfg %8!§&é6ﬁt§|neV%8689é said
having ape@ReRgNthetbe@Ne seRARANRAH 1R &Q%n@Xbﬁ%p@Hrﬁﬁt&ngoggrQFQthQ@s
of said rotatable nenber, and a cap nenber for opening and closing

sai d openiodg skadned tia L opaiceéntent sihedit ,bacdyl halsi ehthxoughabbéepf aner @i ng as

b [ nber, f i,d .;rotatahl e nber thereon, with said rotatable
menber  beloHg TASECRIbIME 1 drh SFOT Bt ehéeeBodPet RREEgn PSRN spenEAGS RE

the direckhan Sbalitatehnl BRI throfigh hohd! 3R 8aiBPERE ing membe?!:
A nmethod of recycling parts which constitute a toner

and the inner diameter of said cylindrical wall is larger than the
diameter of said-sealing member, and said cylindrical wall has a
concave portion at the inside thereof, in which at least part of
said sealing member is incorporated. 37. The toner
cartridge as claimed in Claim 35, wherein said bearing member is
substantially round shaped in view of the axis of said ro;ation
center shaft, and has a through hole, and said cylindrical wall is
provided betweéen the outer peripheral edge of said bearing member
and said through hole of said bearing member, and the inner
diameter of said cylindrical wall is larger than the diameter of

saild sealing member.

38. The toner cartridge as claimed in Claim 32, wherein said
cap portion has a flange portion and a cylindrical wall which
extends from along the edge of said cap portion, said bearing
member has a through hole, a cylindrical wall is provided between
an outer peripheral edge of said bearing member and said through
hole of said bearing member, said bearing member has a diameter
which is larger than the diameter of said flange portion of said
cap portion, and the inner diameter of said cylindrical wall
provided along the edge of said cap portion is larger than the
outer diameter of said cylindrical wall provided between the outer
peripheral edge of said bearing member and said through hole of
said bearing member, and said cylindrical wall provided between
the outer peripheral edge of said bearing member and said through
hole of said bearing member, and said sealing member are
incorporated in said cylindrical wall which extends fromné}ong

the edge of said cap portion. l
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cartridge conprising the steps of: detaching a cap menber having a .
bearing portion fro tner body, which cap menmberyis fitted into an
opening fornmed in rsTH ﬁ@ﬂm JH y .ang di sposed tightly seal.&d; ‘i'n such
a state that a rotattore M which constitutes a rotatable. -rember
passes through a through hole fornmed in said cap nenber, " said rotatable -
menmber being detachabl e from said container body throughsaid openirng™in
the direction3ef thaecaxbaecef caetatidge et ciaimledolat @bhemnbhpewherein said
pul l'ing out said rotatable nmenber disposed in said container body from
sai d opefitAgingnfember isepafsgt Phgfsaitd rotation center shaft and said cap
menber .

P -

40. The toner cartridge as claimed in Claim 38, further
comprising an additioq?l cylindrical wall which is provided along
the outer peripheral edge of said bearing member, on the back side
of said bearing member with respect to the side therecf on which
said cylindrical wall is provided between the outer peripheral
edge of said bearing member and said through hole of said bearing
member, a notch cut on part of said additional cylindrical wall, a
projection provided on said cylindrical wall provided at said
opening, said notch and said projection constituting a fixing hook

structure.

41. The toner cartridge as claimed in Claim 1, wherein said
rotation center shaft comprises an engagement separation mechanism
by which a central portion of said rotatable member can be

separated from said rotation center shaft.

42. The toner cartridge as claimed in Claim 1, further
comprising a drive transmission member for driving said rotatable
member in rotation, which is disposed at a top end portion of said
rotation center shaft on the side of said opening formed in said

container body.

43. The toner cartridge as claimed in Claim 42, further
comprising a fixing member for fixing said drive transmission
member with tight sealing on the outside of said drive

transmission member in view of said container body.

44. The toner cartridge as claimed in Claim 1, wherein said

rotatable member is of an agitator type or of a replenishment



58. The nethod as clained in Cla|n157 wherein a deposited| paierial’

renoved from at | east mmm t ai ner body, said ro; atabl e n"enber or
said cap nmenber, each ng ted, 59. The method as

clainmed in Caim 58, fur?hér conpr the steps of, usihg’ s&i«l Container !

body, said, Qig}aggﬁ cMenber and said cap nenber, fron1at  east one of

whi ch said” ep03|t ‘material is renoved, di sposi ng{said ¢ap’ renber’
tightly sealed on a support which is fixed on said rotatibn _center shaft
which constitutes said ratable nenber, with said rotation center shaft
passi ng through45sa|§hFhF@GQﬁ RBrEriegReasi f1aangdcap FeabBrl, wherein said

nserting acbep.end ALANgU NS T 1aRkaN 6RE! £LaADALLuMHEN,CEORRbLLNEES: de

said ratable e rom-sSai o enrn r med ner I _
sai d cont aikAEh EOQXI_extlel’eeBYxe%Qt—%hage&amémb@@ eRBEnAONYi 6PcRf tBal Gutetati on

center shaft at a predeterm ned

peripheral portion of said blanked out ladder-shaped agitator, and
the outer peripheral diameter of said flexible sheet~shaped member
can be made smaller than the diameter of said opening by pulling
out said rotatable member in the axial direction thereof as said
rotatable member is rotated.

46. The toner cartridge as claimed in Claim 1, wherein said
rotatable member is a blanked out ladder-shaped agitator provided
with a flexible sheet-shaped member extending from the outer
peripheral portion of said blanked out ladder-shaped agitator, and
the outer peripheral diameter of said flexible sheet-shaped member

can be made larger than the diameter of said opening after said

flexible sheet-shaped member is inserted into said container body.

47. The toner cartridge as claimed in Claim 1, wherein said
rotatable member is a blanked out ladder-shaped agitator provided
with a flexible sheet-shaped member extending from the outer
peripheral portion of said blanked out ladder-shaped agitator, and
the outer peripheral diameter of said flexible sheet-shaped member
can be made smaller than the diameter of said opening by pulling
out said rotatable member in the axial direction thereof as said
rotatable member is rotated, and the outer peripheral diameter of
said flexlble sheet-shaped member can be made larger than the
diameter of said opening after said flexible sheet-shaped member

is inserted into said container body.

48.., The toner cartridge as claimed in Claim 47, wherein said

flexible sheet-shaped member is made of a polyester film.



position, and fixedly fitting said cap nenber |nto peni ng
thereby constructing said toner cartridge. MEM(IMHMHHM
claimed in Caimb59, further conprising_ gRe_step of Ioa

constructed toner cartridge with toner. 61. The nethod as ¢laingd in

G aim 60, further Cfggr Q" 8L I Ba BRI, toner d
cartridge which'is ad%%ﬁggﬁ%%g§5%% ?n%% éﬂ%@%ﬁet%ﬁ&?ﬁ%d pl acelrféﬁlﬁzége
f or mat i onroBPPsts bé usertioer i bRge tepbahishment roller.

50. The toner cartridge as claimed in Claim 49, further
comprising a sealing member which is disposed between an end

surface of said replenishment roller and said cap member in close

contact therewith.

-

51. Thé toner cartridge as claimed in Claim 498, wherein said

replenishment roller is a magnetic roller.

52. The toner cartridge as claimed in Claim 1, further
comprising a guide member for guiding an end portiocn of said
rotatable member from said opening of said container body to a
predetermined attachment position therefor on the oppcsite side of
said opening in said container boedy when incorporating said
rotatable member into said container body, said guide member being
fixed near ag end portion of said rotation center shaft opposite
to the end pbrtion thereof located at said opening, substantially

at right angles to the axial direction of said rotation center
shaft.

53. Th¥, toner cartridge as claimed in Claim 52, wherein said

.

guide member is rotatably supported on said rotatable center
shaft, with an external peripheral portion of said guide member
being in sliding contact with at least part of an inner peripheral
surface of said container body.

>
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54. The toner:.cartridge as claimed in Claim 1, wherein a
plurality of said rotatable members is disposed in said container

body, at least one of which is detachable by pulling from said

container body. wfjW““Tﬁfﬂifzfit‘i




(O

55. The toner cartridge as claimed in Claim 1, further

comprising toner with which said container body is loaded.

56. An image formation apparatus comprising a development
unit and a toner cartridge which holds toner, wherein said toner
cartridge is disposed above said development unit and comprises:

a container body for holding toner therein,

at least one rotatable member comprising a rotation center
shaft, for discharging said toner outside from said container
body, disposed in said container body, said container body having
an opening at one end thereof in the axial direction of rotation
of said rosatable member, and

a cap member for opening and closing said opening formed in
said container body, which is capable of serving as a bearing
member for said rotatable member thereon, with said rotatable
member being. detachable from said container body through said
opening in the direction of the axis of rotation of said rotatable

member.

57. A method of recycling parts which constitute a toner
cartridge comprising the steps of:

detachigg a cap member having a bearing portion from a
container body, which cap member is fitted into an opening formed
in said container body and disposed tightly sealed, in such a
state that a rotation center shaft which constitutes a rotatable
member passe;wthrough a through hole formed in said cap member,
said rotatable member being detachable from said container body
through said opening in the direction of the axis of rotation of
said rotatable member,

pulling out said rotatable member disposed in said container

body from said,opening, and

separating said rotation center shaft and said cap member.




* C L M ] *

58. The method as claimed in Claim 57, wherein a deposited
material is removed from at least one of said container body, said

rotatable member or said cap member, each of which is separated.

59. The method as claimed in Claim 58, further comprising
the steps of, using said container body, said rotatable member and
said cap member, from at least one of which said deposited
material is removed,

disposing said cap member tightly sealed on a support which
is fixed on said rotation center shaft which constitutes said
ratable member, with said rotation center shaft passing through
said through ' hole formed in said cap member,

inserting a top end of another rotation center shaft which
constitutes said ratable member from said opening formed in said
container body into said container body, thereby setting said top
end portion of said rotation center shaft at a predetermined
position, agd

fixedly fitting said cap member into said opening, thereby

constructing said toner cartridge.

60. , The method as claimed in Claim 59, further comprising

the stép of loading said constructed toner cartridge with toner.

61. The method as claimed in Claim 60, further comprising
the step of incbrporating said toner cartridge which is loaded
with toner .,into a predetermined place in an image formation

apparatus for image formation.
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ABSTRACT OF THE DISCLOSURE

TONER CARTRIDGE, IMAGE FORMATION APPARATUS
COMPRISING TONER CARTRIDGE, AND METHOD OF RECYCLING
THE TONER CARTRIDGE

A toner cartridge includes a container body for holding toner
therein, at least one rotatable member including a rotation center
shaft, for discharging the toner outside from the container body,
disposed in the container body, the container body having an
opening at.one end thereof in the axial direction of rotation of
the rotatable member, and a cap member for opening and closing the
opening formed in the container body, which is capable of serving
as a bearing member for the rotatable member thereon and is
detachable through the opening in the direction of the axis of
rotation of the rotatable member. This toner cartridge is
available with toner loaded therein, and can be recycled when the
toner is used up. A method of recycling this toner cartridge is

provided. In addition, an image formation apparatus including

this toner cartridge is proposed.
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