1 CONVEYOR, DEVELOPER CARTRI DGE, AND FI LLI NG METHOD Backgr ound
Technical Field The present inveﬂtion relates to a conveyor for
conveyi ng a devel oper, a devel oper cathidge, and a nethod for filling
a devel oper_into the devel oper cartriq?e. Rel at ed Art In _an
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an attachabl e/ det achabl e devel oper cartridge is used as a consunabl e
supplies for charging a devel oping device with a devel oper. The
devel oper cartridge is called, for exanple, a toner cartridge and has
a cyl i BaeK8EPUBERt aj ner body and a conveyor contained in the

cont ai ner boﬁggﬂfor ﬁ%a | e, see JP-A-10- 247009, JP-A-2000-305344,
JP- A- 2006- 53k4ehnical Fypld\ 5005 268344). The conveyor is forned by
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di scharge port is refilled into the devel opi ng device. Sumary

The present invention provides a nechani sm which suppresses

I nterference between an outer periphery of a conveyor and a devel oper

cartridge wWRepldted Apnveyor for conveying a devel oper is rotated

i nside the devel oper cartridge. According to one aspect of the

invention, tlema imageoVomemg deviceywhidndevdiows anr eteigecowitdhaise of a

and a plurality of convey nmenbers provided along an axial direction

of thedewalapéngnas fadfacha etanhablel dewelopar qasirtdgsf it meeglasr al danguniable

convey nenbers is _an arc convey nenber that jncludes: an arc_part

havi ngswiplies for charging a developing device with a developer. The developer
cartridge is called, for example, a toner cartridge and has a cylindrical container
body and a conveyor contained in the container body (for example, see JP-A-10-
247009, JP-A-2000-305344, JP-A-2006-53446, and JP-A-2002-268344). The
conveyor is formed by spirally winding a wire to fit in an inner diameter of the
container body. As the conveyor is rotated in a constant direction, the conveyor
conveys a developer contained in the container body to a discharge port provided
at an end of the container body, while agitating the developer. The developer

discharged out of the discharge port is refilled into the developing device.

Summary
The present invention provides a mechanism which suppresses interference
between an outer periphery of a conveyor and a developer cartridge when the
conveyor for conveying a developer is rotated inside the developer cartridge.
According to one aspect of the invention, there is provided a conveyor
including a rotation shaft and a plurality of convey members provided along an
axial direction of the rotation shaft, wherein at least one part of the plurality of

convey members is an arc convey member that includes: an arc part having an



2 outer periphery that fornms an arc formng a part of a spiral so

that an angle between two perpendi cul ars extended fromtwo ends of

the arc is smaller than 3600; and a support part that supports the

arc part with the outer periphery of the arc part inclined towards

t he axbuterdpedphenn that fhems camtdronformaity, a part ofccspitehgot thathen angle
conveyor, when force is_applied to the arc part or support part of
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def or otjilt down in a _direction approaching.the rotation shaft.
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Is preferred that the conveyor 1s configured so tthat, when 'vi d
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shaft, every adjacent arc convey nenbers which are adjacent to each
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orle anot her. ccording to the conveyor, an ability to convey a
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structure of the conveyor. It is preferred that the conveyor is
conf i gopwedsout smastthecpamobtawat tha dawnshieam sidsoalong awniadrorbdinegtion
the at | east one part of the plurality of arc convey nenbers has

i ncl udektha rotatien shaft. r st support part that supports the arc part in
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It is preferred that the conveyor is configured so that, when viewed from a
direction vertical to the axial direction of the rotation shaft, every adjacent arc
convey members which are adjacent to each other in the axial direction of the

- rotation shaft partially overlap one another.

According to the conveyor, an ability to convey a developer can be
improved, compared with a case of not employing the structure of the conveyor.

It is preferred that the conveyor is configured so that the support part that
the arc convey member being the at least one part of the plurality of arc convey
members has includes at least a first support part that supports the arc part in a
most upstream side along a developer conveying direction; and a second support
part that supports the arc part in a downstream side of the first support part along

the developer conveying direction, and the second support part has greater flexural

rigidity than the first support part.



3 According to the conveyor, a strength of the support part is
further inproved and the support part is nore easily deformable in a
direction approaching the rotation shaft. It is preferred that

t he conveyor is configured so that the support part that the arc
convey nmenbehcersdiggt te the cenvey@heapsirength te the vsuppary partatsc further

convey, menbers has includes at, | east a firsf support part fthat i
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conveying directjon; and a second support part that supports the arc
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preff the conveyor described is configured so that wherein

t he artpec@ewsspoE bk eymddirdction, tnd hepant wheedh thbafccohd suppwst part is
downstream si de al ong the devel oper conveying direction.

Fur t heyonrectat donthe eotdtivre ghufty &8 meres remfgtdedofthan pargariiweheret tiee first
second support part is connected to the rotation shaft and where

f or ce suppeat patus avhpecteddertheavtations shafipr oved. It is preferred
that the conveyor is configured so that one of the plurality of

convey nmenbekecarding ite the sonysyosnwhiga thet eenesyarhisfrotatedainnts developer
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side is supported at a distant position fromthe rotation shaft

than tdienguhe depeldpereoynvelinddirectdopart of the arc convey nenber

other than the one of the plurality of convey menbers that is

priovi ded i n Rurtherpatconlihgeantts denveyor, a strength of a part where the second
support part is connected to the rotation shaft and where force is particularly
concentrated is improved.

It 1s preferred that the conveyor is configured so that one of the plurality of
convey members that is provided on the rotation shaft in a most upstream side
along the developer conveying direction includes an arc part having an outer
periphery forming an arc which forms at least one part of a spiral; and a support
part that supports the arc part with the outer periphery of the arc part connected to

the axial direction of the rotation shaft, and an inclination of the arc part of one of

the plurality of convey members that is provided in the most upstream side is



According to the conveyor, when the conveyor is rotated in the

devel oper cartridge containing the devaloper, an amount of devel oper

whi ch stays between the conveyor and an inner wall of the devel oper
i s reduced j.n an a n the t upstream side t he
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container is maintained in a position such that the axial direction

of the rotatAcoostiagttoothet benveyoreydien shacoangger verdtacal iy thedevbioper
outlet port is positioned in a |ower side along a direction of

gr avi tedrtndge donteming the dowdopénqn antchmtdefv devgeper avhichdgtays thetween
devel o&er in the container chanber is conveyed to the outlet port, _
and t hiheoeerveyyraphenyinaer wwall odrtheydavebopen ¢rrtiidgens waducast it ha area in
cont ai ner chanber are |less likely to interfere with each other during
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i nproved, conpared wth a case of not effploying the structure of"t
conveyeuntainer containing a developer, and the outlet port allowing the developer be
output to the outside of the container; and the above described conveyor, which is
E rotated in the container, wherein the container contains an amount of developer in
which the whole of the plurality of arc convey members are not buried when the
container is maintained in a position such that the axial direction of the rotation
shaft of the conveyor is arranged vertically and the outlet port is positioned in a
lower side along a direction of gravitational force.

According to the developer cartridge, the developer in the container
chamber is conveyed to the outlet port, and the outer periphery of the conveyor and
the inner wall of the container chamber are less likely to interfere with each other
during rotation.

It is preferred that the developer cartridge is configured so that the support



It is preferred that the devel oper cartridge is configured so that

the support part that the arc convey nber being the at |east one

part of the plurality of arc convey nenbers has includes at |east a
first support part that supports the arc part in a nost, psiream si de
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ot her durrng rotation. Further, the devel oper which Is“con
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bei ng out put. It is preferred that the devel oper cartridge is

confi gured shcedmding e shpptwvielgpert cagridgesd sutength asf tle exppodt part is

toward the downstream side along a rotation direction of the rotation
shaf t .further issprangidngnd othiehsupiea| mareris caore iahgdy deforsigijerin padirection
t he convey nmenber nore easjly tilts down in a direction approaching

t he r(ﬁme@ﬁhlgl@alfflﬁ,rO&imS with a case of not enploying the

structure of the conveyor. . ) ) )
According to’ still another aspect of the invention, there is provided a

developer cartridge including: a cartridge including a container and an outlet port,
the container containing a developer, and the outlet port allowing the developer to
be output to the outside of the container ; and a conveyor that is rotated in the
container to convey the developer and includes a rotation shaft, a plurality of
convey members, and a protrusion member, the plurality of convey members
provided along an axial direction of the rotation shaft, and the protrusion member

provided at a position where the protrusion member is opposed to the outlet port,



It is preferred that the devel oper cartridge is configured so that
the support part that the arc convey nber being the at |east one
part of the plurality of arc convey nernfbers has includes at |east a
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two enalongf thehdeerlopescomedytiag diteoticib00erlapsi ableasppactpapaof théptotrusion
supports the arc part, with the outer periphery of the arc part

i nel i negmloert he axial direction of the rotation shaft; and the

cartri dge including a container_and an outlet port, the cantainer .
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the rotation shaft. According to the nethod, the support part of

t he codirestiore oifehe roragiotestidfy tilts down in a direction approaching
the rotation shaft, conpared with a case of not enploying the

structure of Atberdingveydhe develdperi sapridges the sinaport hpatuppoitte panvey
that the arc convey nenber being the at |east one part of the

pl'ur al meynbrdr maoreceasidy hiabdownhis a rdirecteon appreashing the sotatigp shaft,
part that supc{)or,t s the arc part in_a nost upstream side along a

devel opanpared with a case of not employing the structure of the conveyor.

It is preferred that the developer cartridge is configured so that the support
part that the arc convey member being the at least one part of the plurality of arc
convey members has includes at least a first support part that supports the arc part
in a most upstream side along a developer conveying direction; and a second
support part that supports the arc part in a downstream side of the first support part
along the developer conveying direction, and the second support part has greater
flexural rigidity than the first support part.

According to the developer cartridge, a strength of the support part is



8 conveying direction; and a second support part that supports the
arc part in a downstream side of the f%rst support part along the
devel oper conveying direction, and the second support part has

greater flexural rigidity than the first support part. ) . .
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cartridge including a container and an outlet port, the contai ner

cont aiofiangpizaldey ¢hatper angledbetweesautwetpeppendichiary gixteddah fiiome two ends of
devel oger IS output to outside of the container, wherein when the

cart r ithgaré 3s smaltexithed 360°% apdsd sipporthztrt thet supprtdihestd partpfvitthéhe
rotation shaft_ of the conveyor .is_ arranged vertically and the outlet
port icsltglopexipbaBy of ihe arewpsrt malmed tmghﬁa adialadireetionof ghavotation shaft;
force, the container is filled with an amount of devel oper wi th which
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of conv nbers qther than th ne rt.,of the plurality of convey
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shaft,” conpared with a case of not enploying the structure of the
convewdlrof the plurality of arc convey members are buried.
According to the method, the developer cartridge chamber is filled with an
' adequate amount of developer with which most of the developer exists in an area
where the arc convey members are provided.
It is preferred that the support part is bowed out so as to expand toward the
downstream side along a rotation direction of the rotation shaft.
According to the method, the support part of the convey member more
easily tilts down in a direction approaching the rotation shaft, compared with a
case of not employing the structure of the conveyor.
It is preferred that the support part that the arc convey member being the at
least one part of the plurality of arc convey members has includes at least a first

support part that supports the arc part in a most upstream side along a developer



It is preferred that the support part that the arc convey nenber
being the at | east one part of the plugality of arc convey nenbers
has includes at least a first support part that supports the arc part
in a nost upstream side al ong a devel oper conveying directjon; and a,

sapa- B e onuivujpus s S i, s taan e o«
g_nd t nowEBlRanS Sistsopt i fis REHE RAE along dpeAcYaIgper egny sikg: dfeection,
e R e R

Pescr i pti on SFCpRUREL R BEHIGE il Bof M byt Biitfdmproved
et 8 e bl 8ot 858 ocRASRATIA T LAY Bl e e

devel Oftﬁﬁtiﬁgr%%bffjge according to an exenplary enbodi ment of the
I nvention; Fl 2 is a cross-sectional view of a devel oper cartridge;

FIG 3 is a gcesatingctd anal a\ﬂo@MeIOfas?eéiﬁbff' R invéitiorR! f¥edis provided a
direction defined by arrows Il in FIG 2; FIG 4 1s a

cross- grehb@ ot flliaw @Heaen?e@ iRad tarteidoeanenalidgdiar &aivesdrdhht fRIubYs a
arrows VI in FIG 2; |G 5 is an enlarged perspectfive view of
a partrothtion shafioard aoplushlafyt o2 ¢onude snembeacprovitbd aldng sin stipbdirection

part 25; FIG 6 shows a result of sinmulating sizes of force
appl i edf the sotptiontshadt, tveith Al Burdlifysofanr ossveentémbets béiagy aifleastnmiepart
part, cut along a direction defined by arrows Vin FIG 2;
of the plurality of convey members, the plurality of arc convey members each
including an arc part having an outer periphery that forms an arc forming one part
of a spiral so that an angle between two perpendiculars extended from two ends of
the arc is smaller than 360°, and a support part that supports the arc part, with the
outer periphery of the arc part inclined to the axial direction of the rotation shaft;
and the cartridge including a container and an outlet port, the container containing
a developer, and the outlet port through which the developer is output to outside of
the container, wherein when the cartridge is maintained in a position that the axial
direction of the rotation shaft of the conveyor is arranged vertically and the outlet
. port is positioned in a lower side along a direction of gravitational force, the
container is filled with an amount of developer with which the developer does not
exist in an area of the ones of the plurality of convey members other than the one
part of the plurality of convey members forming the plurality of arc convey
members.
According to the method, the developer cartridge chamber is filled with an
adequate amount of developer with which most of the developer exists in an area
where the arc convey members are provided.

It is preferred that the support part is bowed out so as to expand toward the

downstream side along a rotation direction of the rotation shatft.



FIG 8 is aviewillustrating defoiiation of convey nmenbers; and 10

FIG 9is aviewillustrating deformatjon of convey nmenbers. Detail ed
Descri ption Hereinafter, an exenpl ary enbodi nent of the

invention will be described with reference to the drawi ngs. 1.

Structure 1-Accoxdipg to she usethasl, othepsuppepepart 0% theigenyey memben gore

1 is an explgded perspectjve view which illustrates the_structure of
t he de@@lﬁbéﬁtscgpm dya direction appmoaching thedptaiion shafe compaeduwath a
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shown in the figures) of the devel oping device. A shutter 1

reci prgedithe seaniabseppart piarichad greamnér Abxdial eftiditysheh the€irspsidrebart.
body 11 is provided near the devel oper outlet port 15. This shutter
16,1 s cl osedAvbotdinghe tHevntiwel, acstréngttigef the suppat pachedtrtherimproved
i mage formng device. Wiile the devel oper cathidge 10 is attached to

t he i nangd thersupnpriigeartas miose stasilyedef@miablepim.a dérectiencappreachéng the
17 is inserted gr engaged in an opening 14 of the container body 11,
the opérpignshafts cl osed so that the container chamber in the

devel oper cartridge 10 is encl osed.

Brief Description of the Drawings

An exemplary embodiment of the invention will be described in detail
based on the following figures, wherein:

FIG. 1 is an exploded perspective view showing a developer cartridge
according to an exemplary embodiment of the invention;

FIG. 2 is a cross-sectional view of a developer cartridge;

L FIG. 3 is a cross-sectional view of a main part, cut along a direction defined

by arrows III in FIG. 2;

FIG. 4 1s a cross-sectional view of a main part, cut along a direction defined
by arrows VI in FIG. 2;

FIG. 5 is an enlarged perspective view of a part where a rotation shaft 21
makes contact with a first support part 25;

FIG. 6 shows a result of simulating sizes of force applied to support parts;

FIG. 7 is a cross-sectional view of a main part, cut along a direction defined
by arrows V in FIG. 2;

FIG. 8 is a view illustrating deformation of convey members; and



The contai ner body 11 contains a conveyor 20 having a length which is
substantially equal to the Iongitudinqﬁ%length of the container
chanber in the container body 11. The nveyor 20 is fornmed by
integrally nmolding high-density 11 pol yethylene or |owdensity

pol yet hyl enel'1Git 8 mashawetllmtnahlnigsd@t%rmahpnscpﬁ ceiveyNmesnbensf a
rotation shaft 21 of the conveyor 20 is connected to the coupling 30
partially inserted in the hole 13. As the coupling 30 is rotated in
an arrqw djr jﬁion_A_by a drive device (not shown in the figures)
such eéaﬁﬁﬁ eSCEIPHPR conveyor 20, the conveyor 20 connected to the

coupling 30 gccardingly rotates in the,.arrow direction.A 1:2 )
Sr et ure of HEERYE do Xelpian, SriiGdiBRe bIG RevaBigthyGil by deseribed
now be d@zcr'bed intﬁet il .with reference to FIG 1 and FIG 2 which

is a cPOUSICIRENCE 9 hGAEVIREY e devel oper cartridge 10. The
conveypr %Rcﬁﬂ | udes the rotation shaft 21, plural scrape/convey
menbers'% , and arc convey nenbers 24A to 24J. The rotation shaft 21
has a £rog$: pg:%u i . rgpe/ convey nenbers 23 are

pr ovi dgc},'s{g‘l]éﬂ%;ﬂse gﬁgﬁﬁlegéllsg%géﬁgggﬁoﬁpof the rotation shaft 21.

At an end ofpfche] &@hﬁﬁﬂoé&?@bbr%ctﬁ@ﬁﬁw WYl 6aehtas Itli’é LRGEARBLS the

part 22 where the cou g 30"is attached. Along an axial direction

of thqjéﬁigpép@aﬁﬁagb 121, the devel oper is conveyed froma side where
the attachnent part 22 is not provided to a side where the attachnent
part 22 is prieyidededlopEratarirddgd be ieclidel a dentanicatbhaty $hahtcapimehiyee 17,
the attachnent part 22 is not provided is positioned in an upstream

si de a oongveper 26nargdiangodpliegtilonThe déweldpertapadgeT & emdfigitdd to be
therefore be hereinafter referred to as an "upstreamend”. On the

ot her atfanhabléeotoslstanhablene/fber eant nmage: detming drwice Aot sshywni tedhe

i's poz{_’ti oned in a downstream side al ong the conye)ii ng direction of

the de@wesser Theneantamendady 4 hds aflnttomedrslisiditaal spcmbes pelighis fasmed
a "downstream end". . The scra egco vey. nber gB .and thei arc
convewﬁ@ﬂ?@?gr 9&@1@@1%41%.!0@115&1955)& ambeyig ¥dnpghaell surigges, of

o1 0o B RS beED, Bl h pdRE ARTASRLSY STERERED, 37 b onsaier

The arg, GOPYEY AR $3 388 ithet 1n Y BRI PEDF thePcotfriner body 11. The

coupling 30 is partially inserted in the hole 13. In a circumference of an end of the

container body 11 which is close to the bottom 12, a developer outlet port 15 is

provided to feed a developer to a reservoir tank (not shown in the figures) of the

‘.. developing device. A shutter 16 which is reciprocally movable in circumferential

directions of the container body 11 is provided near the developer outlet port 15.

This shutter 16 is closed while the developer cartridge is not attached to the image

forming device. While the developer cartridge 10 is attached to the image forming

device, the shutter 16 is open. As the cap member 17 is inserted or engaged in an

opening 14 of the container body 11, the opening 14 is closed so that the container
chamber in the developer cartridge 10 is enclosed.

The container body 11 contains a conveyor 20 having a length which is

substantially equal to the longitudinal length of the container chamber in the

container body 11. The conveyor 20 is formed by integrally molding high-density



downstream si de of the scrape/convey nmenber 23 along the conveying
direction. Accordingly, the scrape/con]\C/Iey menbers 23 have a slightly
different function fromthat of the arc convey nenbers 24A to 24J.

A e e R T S
i oct PR loAer i HRB St et O4rTen BOTURY Yo 2ot SORRGCIHeagveIBpRing 30
oo nep By (RSt BRIy X TBRRSHBUBI A B A BCHS B gieston
h b >

24 L oPOB RTEE ek ed (s R vigh B u8; GRREY Ruchdf A BRI th B Ry 20.
1 henPRLSEe R fnath 6 (ESCRERIROTIONARANSHS A e grrow
such aggkifishence in function, an arc part 23D of the scrape/convey
menber 23 i1s configured to have a greater inclination angle al to an
axial direction c of the rotation shaft 21 than an angle a2 of arc

parts 27 of the arc convey nenbers 24 to the axial direction c of the
rot at i b2, Stafi¢turd of Comler A FIG 2. This is because a greater
inclination angle is desirabl e where scraping perfoinance is

prioritized. Thaestarctupardf #ie convegos @peilt arweyberetdserib2d irs detail with
supported at a nore distant position fromthe rotation shaft 21 than

t hat ofeferencerto pact Dandkaécﬁ wihick asaegrossrpetiopal fiem ofighe developer
rotation shaft 21 This is because a support at a nore distant
positi%ﬁﬁﬂ@g@ﬂ@-rot ation shaft 21 is also desirable in order that

Che Coneal herhtvenursainal) SofRofe o b gt 51, S 24aptley
e G oeibersrag R, AerioaRy BmBursneaAcie 22IA Thenpiafin gt 21' Hos o
Comvoy s ShaBES BRI, Phe. PRIRP" Serbeleoiek o dRoMREr S5 4% hgvided,
2 o Aisplech ARFALISh GAAS RO EIBREERN G TDTDAS R bl BT fid Rfon
descrigidpng ﬂﬁﬁg i??‘r@%‘ideﬂt a@a&ﬁélhﬁigﬁg lpatﬁhiil SvH&Eahk %ugpt?ltglzsl@ %sa}ﬁ)ﬁh&%d.

is closest td t downstream 13 en e rotation sh

protr uﬂ@igf@ﬁ@ﬁﬁl dfftetfoRsthdadts@oRShhft 2T ahkeudis/dlé fs%ﬁxféyé%ﬂi £8m a

shaft 21. The protrusion nenber 29 is substantially shaped an

functigide wherugie Qttﬁch@hh@?!ﬂht RReisdestepangdedud! £ideothele the difaehment
outside, a developer which finally stays near the devel oper outl et

port IparafXlers praomided bedratdenthey edd fofdire troeatigrs shaft Is ndere ahe dtachment
downstream si de along the conveying direction, while |oosening the
devel opant.22 is notNexevidedGs posgiamedr s sarsapsireanl sidewlaig dheatonveying

part cut along a direction defined by arrows Il and Il]l in FIG_ 2,
and depiregtdon ofithg dayietopsr. ¢ hBisend yelk therefpredmberainatten mfemedstoaas an

cross-gsectional vjew of a in part. cut along a directjon defined by

ar r ows UBStEEA Eud)  (n dhe @Eﬁ@a&ﬁb@t@m%@m wherg fthe ﬁétaﬁLBleélé et 22
menbers 24. .1-3. Str.ucture of ,Scrape/ convey .Me r 23 . The,.

st rucrmaogidedis Bergar SRvedoHBRBER TS R 4l PRAGE sONvERing didcipniof the
referepce to th figure shown in Fl 3 he "

scr ape‘?%"o‘ﬂ%}%r- nenper elg‘g vlvﬁl: Ithﬁrggo%%gr Eerfé?%f?%% &C}?ﬁ’&?ds Efbﬁ'ﬁr ¢ ﬁié)rvggstream
23A t o, 08C. The arc part 23D has an outer periphery formng a spiral
arc. Tehe support parts 23A to 23C support the arc part 23D, with

of The rot b TS, Serale/ S ifvdy, oher ZE kM BE ol o8By D46 200 are
part 23bsin aRGh sﬁ{%%%‘l@d SHRRAEE RRMWoth2dlek 0oL e AfRatiOf - dHAFE 21. Tghe

menbers whi cH respect y have predeterm ned thicknesses. ereis
scrape/convey members 23 are provided on the rotation shaft 21 at an upstream

end of the shaft 21. The arc convey members 24A to 24] are provided in a



14 support part 23A in the rotation direction of the rotation shaft
21. The second support part 23Cis al a substantially Iinear
menber, which is positioned in the dowistream side of the

i nt ernedi ate support rt 23B al ong the conveying direction and js
r ot at gownéféﬁm@d@yof?% SETAPR{ G Y ECTRRER ﬁe‘ﬂ@ugﬂ[wtcw% dirgption.

the 1iAcrodlingh Sﬁ%‘ggx?ap%%séé‘%@éﬁ{e?éﬁé’r% Zhave %qugqucdgﬁqréﬁ @f‘fﬁ‘c‘?ﬁg{&f@m
ot pafiaf ol eafa"f%‘;é‘%mﬁe‘%ﬁﬁﬁ%@%?sﬁ%ﬁ&ﬁ 2‘2@?% Sy, Beatabdprvey
§f e ShUCR 5 AY H £P ey a el R e ERRBRR et AR Ubkita ahe
Y oSO AR, 01 5L oo B2l 430 FIRRAREDISLRRR I, PR evoper
SUpporih PitectioR toWERI m@abwnsm%n%ﬁdpg%%ﬂ&%%ﬂeaﬁ?gath%l?aé@élpgreﬁp@n the

havi ng an arc whose angul ar aperture iIs '

rm"angu
aper t ther hahdr the 8réBoAne) AabeReN4 A, DAY FRNEHiSA t8 corele il @ddfEction

the rotation shaft 21 fromtwo ends of the arc when viewed’in a

di r ecttoerardatied | @lwhstréhe eatatthendebelope? lwhidtathdss bed60cbfveyedngl ehe
bet ween two perpendi cul ars extended fromtwo ends of the arc part 23D
t o t hepositianh icdfreahadf tiklarc convey mdhbery 24 Aatd 223Dy snethepaneso28fes of
are further provided respectively between the first support part 23A
and t Hbeiarcecorsdiyateeshersoexispagt i 88 apdirbemnekie oﬁeabﬁtca‘} thedamt eonvey
sdpp'ort part 23B and the second support part 23C. The first support
part 2BaREEs algngthaconveyiagtdipgaonvietie pgiatingdbedenglaparne
upstreamside (rightwards in the figure) fromthe position of_fthe
upstream engnof‘“@‘h’e Or\?lgtsﬁﬁhoﬁ £§§¥e@f. 1ith SUREHORN Flbfatch dask oﬁ?]asian the
part 23Al1 supports the arg part 23D. The protrusion parl 23Al

pr ot r (FEEAPHGORVEY FasiRIbsh 22 b ean 1gared, te diaye 3 greatar dnglipation gnglee! to
upstream e,y of the rotahi on shaft_ 21 to the internedi ate support

part 29gaxial gdirestione¢ @f dherotatromshaitarly ianvansaglo a4 ekerc pads 27 of the
as. Shlih GoRvEY dedibess,off 1IN Tal QirecioRy olBsdetaton spaftHneishgveyin
oL, S, Iy el S PEREL B e oSSR RS P
bart oI s, Dottt  BPRC Wl 270t M P ERRDRy AR 2 s
an axisﬁhpgktig?féﬂ.ﬁ ti’n&fe &fé?ax{t‘}%@%ﬂigﬁ %@1?1‘; {hpeglgcztéﬁggéﬂaﬁ 2%)thaﬁzﬁat of the arc

rotatio arc par p and second suppor
parts Id i C :
ot at ot hat g Al RORRE S mbE Z ot MORRaRGRT P2 T, if Becuse a

supporsiippait & 2@notd\dfstdat posidbAaldel oraedh ShaftaPPANARG d&sifalensMider
nuner al S" correspond respectively to al phabetic letters appended to

t hose thét toweenperipheyiey oEnther ar24Artso 224deachhabe iappengall slfhedeadf the
letters indicate that nenbers denoted at those letters are

r es pecontangr chapthrenwhenf sarapives perfitirngnaecisconvslizegnbEeseidd iet,owhere

243 the scrape/convey member 23 need not particularly be distinguished from the arc
convey members 24A to 24J in the descriptions made below, both members will be
together referred to as convey members 23 and 24. Similarly, the arc convey
members 24A to 24] will be together referred to as arc convey members 24 where
these members need not particularly be distinguished from each other in the
descriptions made below.

At a position of the rotation shaft 21 which is closest to the downstream



Each of the first support part 25 is provided in a side that is

closer to the upstreamend of the rotaltEsj on shaft 21 than a
correspondi ng second support part 26. Each of the second support part
26 is provided in a side_that is closer to the downstream end of the
ot at i G Hdhe T@iati%ﬁﬁéﬁ rRBPIERsIeg mermfer é%PtO‘ﬁ&lﬁH] $05as spprofude

R R T e
ot 1 ol TR BUEroRoBR BBl R g, L Bursie,
i recoepe RUSBRRIEE sufhs Bt TR ERMER 11 o108 358 epP B been
Firse SRR p HBEORb PR St ARG ACRARHSRUE SRl oBBig 405 folgSine
as to @%Q&an’twwgﬁgf,?gn%ﬁ%wﬁgtde%@tm i, de along the rotation direction

of the rotation end of each of the first support

part 25 suppqeks FIG.eRds @f crdsSNecadnandid\y off & miaint p&%,cﬁfﬂoﬁ%tﬁﬂiﬁéﬁon
of a corresponding second support part 26 supports ‘another end of the

cor r esgefédbyaireows Tl A7d IHAGIFHG 2 paid degicddersefeterdebilr swhpslconvey
shape form ng an arc whose angul ar aperture is 1400. That is, 140 is

an anghenttsdn®®n KMk $as peadissiseationak verwlexf 4 meaint part end alofig eadirection
arc part 27. 16 Accordi ngI}/, no_arc part 27 exists in areas

cor r eseftich iyt arrawsali§unak I'dpier Flie 20 fand0odepicts e dtmetuteeof thatroonvey
shaft 21 when viewed in a direction parallel to the axial direction

of themegrsdd.shaft 21. Further, the first support part 25 and the
second support part 26 of each arc convey nmenber 24 form a positional
rel ati onship such that all adjacent arc convey nenbers 24 partially

over | each ot her en viewed {p a,direction vertical to the

r ot at ?ﬁ'ﬁ'gﬁﬁﬂ%ﬁf’fgﬁgﬁ/@%ﬁ% Iﬁ‘?ﬁ’bég 24G wi || now be described by
an exanple. -fthe first s ort part 25G of the conve er .246G .
'S provi ded Tt sEbrim RO BB lsobREy Jaein B § TS B ARSCupET with
conveyrem% 84&)%@{ GedIpst ream side along the conveying direction
and t he secon& supportpart 26E of a second adjacent arc convey

nb 24E i { t j S VA i .
The second <upSieILEFFIGES, IEATahOR oY Iembef AL Rie i 1L b4 23D
bet weethd §eppdit HarbUPPArfo PIC! PhE 98 pakt ngﬁﬁ‘hn%&eﬁﬁeigﬁgeﬁg@%ﬁjng a

24H i n t he downstream si de al ong the conveying directio

first spirgoddc. parie a_ﬁgdp@ft Parse 3N tadR3Cenipsie thenyey parn®ED, 24ikthi duter
a further upstream side along the conveying direction. Between the

scr apegargrharyeseitisr a123pan @ 3@ irclmabtv ey axtathdireibradf deerdtationtshaft 21
menber 23, there exists a relationship simlar to the aforenentioned

r el at i(sae Wlfy. Ayc hTheaotatian sliaft Bd, s avepartaz 3D end epchefitbesupport parts
partially overlap each other when viewed in a direction vertical to.
the r A3hi éo Qﬁéf targ]l rod-like mambes awbicin mespectivelys fwve \aredeemsined
of parts where t rotation _shaft 21 connects with a first support

par t ztgl%lﬂwsae%e&@ﬁep %g@ptbeﬁmenz@pﬁ of the rﬂgatmmaﬁalsa@ pei 23eand

et FARRE B S38% TaCSTTRRLS o S AR B oS i
Sl i PRl BB 208 B SEERE o
o, SRS MEATS 40, LA IS4 ok BTCRE BTGB
e gty S 1B pReP 19 SRhRIFBE B ARshARAlar o

"T-s hg@%‘io& iSRS K SEC ;1*619?1 émE eaiqe es’upgag‘f'tt geﬂ@fﬁai 8183t ss%léal:ﬁﬁé%? linear

second support part connec the rotation
member, which is positioned in the downstream side of the first support part 23A

along the conveying direction and is rotated clockwise by 180° from the first



Thus, the connection part between each second support part 26 and the
rotation shaft 21 is configured to beiéfronger because bendi ng stress
is concentrated on each second support part 26 which is positioned in
t he dommstrean1sbge of corresponding first support part 25 alon

the cofRBATh@adt Pedt ilBrihgheHatien diyeeison aeths spigtion shaft 2. The Second
S SR parora AR FReSNETaNl Bk e, bR b iashes B e
oo 1 o dwiphCamd 3148 Gk el ideEBatb SimSraphd 25 done” bid Guweying
I i i: I t of 4 .- Th t t
(oL ordfebot S ArgBlRlasE Ry e Al Bl TBiBeu e R Bpgibpit s
parts i%ﬁhwﬁ?atwBh%@tibﬂeof%g‘é%@at?dﬁ’gﬂéﬁ Jjarts 26. Further, the
0O the downstre n

cl oser reame a second support part 26 is, the greater

o P AP RELSLIR FRRBPRR 29X gport i BEASERG%

scusse r exa even whéen an a

of a et i '
2L 2, SAPLPRAPEE IS SSob M pp el T KOph S PR 18 ar pa

Oni ng 23Dt ha topl &id vélthie ﬁ@ﬂe@&eﬁiﬁi@%up?b@t gitelIWuppeftshecemay ayesl of the
w t hout applying great stress on the first support parts 25 or the

secondrsupgora3par As2descibadheboeat thar positien ofitheatsrin@fiatdsupport part
devel oper increases in an area close to the downstreamend, the

devel is positiorssh weyatdd tadockwistoby Si808 dmomi tee first suppairnpait2iAe The
downstream end and is conmpacted in an area because only a smal| space
exi st secondoavpyorthpadev’dopisr poaittansad, t rotatasd ddepkwisearhysi H)° fhem the
first suppori parts 25 and the second,. support parts 26 _receive a

r eact ilaFﬁriTéﬁ({iéPer PepRAt dasbApdht ddceradanglye the wie pArk €38 here spyal sbape

down st REEHE S CoR BSE GPEDL TR er 3 A20 Supike ferm epfar pertgre” refers
i rot oy aneleRrinvess (o aRiion@lulstt akuided B By I8 BERANiQR two
I rst P . )

douns PG Re SRURRTEY s TR G bhiel b e ToPafn Wk 1. Thatis

gener t i ﬁx{l;t? Qﬂﬂ fﬁiﬁ]]

Ther e?b&;g, ﬁc%lﬁ%zlﬁ‘? tyr?@ggfeﬁs ep\%ggn ﬁé@ggﬁt?%%édsha %0 a(tarll1 St%%the arc
secongy 5tPRY fo AR fotatdén Qhafever al arc convey nenbers which exist in

t he downstream si de anong the plural arc convey nenbers 24A to 241

are desirablly fled nirer peft 38TRSslep PAPIKOYSES k@NfirtherC popaided Wedpectively
connection parts between the rotation shaft 21 and the first support

part s bwetnstheefmbt upporinpen PBAbend &k \ihicemedxitet suppdrbepaps23Bagnd
side along the conveying direction. In case of FIG 2, for exanple,

t e sdwtwakndhe intevesdinterbapporparh2dB and sheisecohed supporepart<i3e. The
are the arc convey nenbers 241 and 241. 1-5. Structure of Protrusion
Menberfirzd support pagt 28Audiasr @ protrusiopriant id3Ah wiitle rpretruges| tayeard the
descri bed. shown, in FIG, 2, the protrusion nenber 29 is

provi ddstigany skl &ig]@w’%ﬁ]érl@ theelignee) fromp themasition ofj thegipsiraany end of
ite to.the deyel tlet t 15 when th 20 |

cont athedorIamEITE el Thedgp £0d Wi HIOSTSION AR 54 A UPFETRche agipart

toth t at. haft 21, .t 241 i ded th

ot at BAPs nEie Badtion @i § oTRBEReS it datiansic BhBSeBhoUg!wrpal o a

di r ectd; @AnBY HéRRReApdifdth AdPSE I TothiSnRESH #7418 ISHR M ate support
part 23B.

1-4. Structure of the Arc Convey Member 24

Next, the structure of the arc convey members 24 will be described.



FIG 7 is a cross-sectional view of a main part cut along a direction
defined by arrows VII- VII in FIG 2 and depicts a structure of the
protrusion nmenber 29. As shown in FIG"2, the protrusion nenber 29
has a pair of suypport parts 29A and 29B, and a substantjially |inear

supported pafd il dHGard @sinet thejatocenvey sremherssipsse copstifuted of
boned b 345 PAE 2 oghdst SURCHt DR Aouetd erad SOBIRETE He. Adiesateapet 27
and schondts s, PeBheS” S605ime Rl art “Eeibeformsinart Bah sils uphe first
vert apioiR bafhas Al BRoSrand it oty RRLE2G s Datiey B g T 2o e arc
et BartoEh A0 bheRds 38 befel difeptiRF P shehoBiriof BYEHT 2 Bee FIG. 2)
referenqg rbeyifdiSha %g” %@ part 27 1@&3}&9%&%?& gﬁ%srég?ﬁtﬂhs‘gﬁgﬁrbgt Bﬁﬁ? 26 are

first support parts ’and secon’dS ppo onvey

menber g fikedfeers ATHRE 1§ HRREYY bethddnSeAI 0Pl A5tRi6h shA® 21, arc part 27,

protrusion nmenber 29, are bowed so as to expand in the rotation
di r ect figdgt sifppdie paetsal$.oand hekbnd Isupbet ?)ﬁ@t%%v\/fﬂl Fi@s e, paphsb&ie letters

bowed wi ||l be described bel ow referring to the first support parts 25

and segmpehdadopor reference Afuratrdlbecarrespony escspestiecly 24, abshabetic letters
exanpl es. The first support parts 25 and second support parts

26. ar eapymemteds 6o athose ek ghadaticn coheey amenitmersd24 Acto addlf These appended
rotation shaft 21. Therefore, when external force is applied to the
supporaipbabetic dsttgrs indicatch éhafumesnbersadenoted ainthase ketiers ase Irgspestively
in a direction in_which bogyi ng i s exaggerated. That is, bending

st ressc%i?@n@ﬁtst%c%@ﬁiﬁﬂﬁ 19grars cORVENANOEIbEED 2figto 2hd support parts
25 and 26 ti 'on.di{ection

of the rotatkesh Ohdhe TRt SHRBOR BAKoR dy DREHNES o2 S8 thabis Blawgr o the
o S P b P g1 880 S A Rk b B H pdd 26
cecondiidd oM SRR Suthided Hat Yo didvidecfiin 4 s haP 3 16R, 1 the
et pers whfén St SranL rBtatord R 23 fhay ARONCSHARIE HiAAHOErbad DS,
he. f 1o R RIS CToBRWILE BY, BHPRFOM, BRY SorfouTIlting MRt Suppuitipar(2. That
The beiRdiengh Firses8pp6rtomie Ot §L§:§ﬁ%ﬁ§@. ddi@eﬁﬁﬁﬂﬁ\ﬂ% RRE tpath R Ninl th tream

bowed. The first support part ends to be bent mainly around the
secondsidardloagthe Fetdticsediredtion mfaihe rosatio? 6hhfts2 I kehikaoach eec@nd yupport

| part 26 supports a corresponding arc part 27 in the downstream side along the
rotation direction of the rotation shaft 21. Unlike the first support part 23A,
intermediate support part 23B, and second support part 23C, the first support parts
25 and second support parts 26 are bowed out so as to expand toward the
downstream side along the rotation direction of the rotation shaft 21.

A top end of each of the first support part 25 supports an end of a
corresponding arc part 27, and a top end of a corresponding second support part 26
supports another end of the corresponding arc part 27. Each arc part 27 therefore
has a spiral shape forming an arc whose angular aperture is 140°. That is, 140° is

an angle between two perpendiculars extended from two ends of each arc part 27.



20 Def ormati on as descri bed above will now be explained in

detail with reference to FIGS. 9A to 2% When conveying a

devel oper T by rotating the conveyor in a direction of an arrow A,
reaction force F is applied to each of the arc convey nenbers 24 from
the deYetagangly, 1 e PHHySHSISTINEALEAs SOITASPOBHING 0 aaangwWar apetereof

o e CEr DR bt SR AL Bhebos e o BRp Rt arralet e il
T om (HEHRUCPbERR raatiag Half e biRchRer s SSEPPRaAE d5paf fif gecond
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section. Therefore, the connection part where the second support part 26 is



Next, a method of filling an adequate anmount of devel oper into the
devel oper cathidge 10 described above fyll be expl ai ned. When
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menbers 24 are used as a guideline for evaluating an ampunt of
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is arranged vertica and the devel oper osi t1one
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Modi f idasé tmshd bpseramptmd.ya eclhtivche lrgdespace eadstainvhe maywisream side of

nodi fied as follows. 23 .
the area. Owing to the relatively large space, the developer can be conveyed
without applying great stress on the first support parts 25 or the second support
part 26. On the contrary, when an amount of the developer increases in an area
close to the downstream end, the developer is not conveyed to the downstream side
but remains in the downstream end and is compacted in an area because only a
small space exists to convey the developer further to the downstream side. The
first support parts 25 and the second support parts 26 receive a reaction force from
the compacted developer. The size of the reaction force acting on each second

support part 26 existing in the downstream side of a corresponding first support



The exenpl ary enbodi nrent has been described with reference to an
exanpl e case in which the whol e of thelgut er periphery of each arc
part 27 is fornmed as an arc. However, | east a part of the outer
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support parts 26 and the rotatidon shaft 21 are thickened to attain
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the entire support parts may be thickened, or hardness of the resin

mat er i 20 amdythbefirstcuepsestdpats 2FpoDyevdrab ast congeh mémbees @dtwhich exist in
support parts. However, if the strength of the entire support parts

i st huberupsmimsidesdong thoroaveyaiedimstivhe hocaserofd s Af farhexample,
support parts during defornmation of the arc convey nenbers 24

al t houds saveraluproconpey tueambers damhichguiss in 4he apsticem side ard thenarc
t he devel oper. This configuration is therefore | ess desirable than

t he alﬁﬁf@’eéfx@ﬁﬁl@r)?r Qéﬁ%@gifﬁ-ﬁt in which connection parts between the
support parts and the rotation shaft 21 are further thickened.

The structure of the second support parts 26 shown in FIG 5B may be
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direction of the rotation shaft 21, like the first support parts 25 and second support
parts 26 of the arc convey members 24. The support parts 29A and 29B are bowed



The material of the conveyor 20 is not |imted to resins but nmay be
any material insofar as the materi al D@ﬁ adequate flexibility so that
it can bend. The whol e conveyor 20 ne not be integrally nol ded but

the rotation shaft, arc parts, 25 and support parts may be,

separ aiCePybsigntiptyt edeal sxtentheandoviarlapy eaeh cofbrr @shelhown wnfFIG. 7when
measur e. such. as pondi ng. thog{%h t%e aﬁgul ar aperture of the

arc paf¥ e difsetion parelleb iy e rRiatien shefidlset to 3600 in the
exenpl ary enbodi nent, the scrape/ convey nenber 23 may alternatively

be configured as a convey nenber having a smaller angul ar aperture
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of thepgng g%ﬁl\ﬂeg menbers 24. In addition, the outer periphery of the
arc part of the convey nenber is desirably supported at a nore
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of each of the arc parts 27 of the arc conve

the absutes 28edDiRS arcesbRdtyBidmbeRe29UE Sl hapehefsupperideyes 20 and 29B
cartridge 10 is defined by the container body 11 angbt he cap nenber

17 whightheoyetsasite nopeben@9] dreobotwed woas & eepabddy thd rofdoivevéirectide of
invention is not limted to such an outer shape but two openings of a
cyl-i ndhiecaitatienberaftré)l . bél oo veasen wittsh thegesparts are Bowetlowelddberglescribed
descri ption of the exenplary enbodi rent of the present invention has
been praomdeeferiong tthdhpdisesepperti partes2P aridosecond siepport pairtsr26 lof the arc
not intended to be exhaustive or to limt the invention to the

preci SO R e @S amples y, many nodifications and vari ations
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acts on the support parts 25 and 26, so that the support parts 25 and 26 tilt down in
a direction opposite to the rotation direction of the rotation shaft 21. The arc
convey members 24 are accordingly deformed as a whole in a direction
' approaching the rotation shaft 21.

Depending on the extent of bowing, each of the first support part 25 can be
further divided into partial units, i.e., a first part 25a, a second part 25b, and a third
part 25c¢, as shown in FIG. 7. The first part 25a is not substantially bowed but
simply extends in a direction perpendicular to the rotation shaft 21. The second
part 25b is closer to the top end of the first support part 25 and is more bowed than
the first part 25a. The third part 25¢ is not substantially bowed. The bending
stress is concentrated on the second part which is most bowed. The first support

part 25 tends to be bent mainly around the second part 25b. Each second support
part 26 has the same tendency.



1A conveyor for a developer cartridge in an image form ng devi ce,
conprising: a rotation shaft and t%#g plurality of convey nenbers
provi ded al ong an axial direction of rotation shaft, wherein
at | east one_part of the plurality of convey nenbers is an arc convey

menber that Pgéoumadison as desgribadcabeye wilinewaheoexplaiped iiphdetail with
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takes place due to the reaction force F from the developer T. An example will now
be described supposing a case that the arc convey members 24 make contact with a
lump of developer TO (see FIG. 9A). In this case, the first support parts 25 and
second support parts 26 are bent centered particularly on the second parts 25b and
26b, so as to tilt down in a direction (the direction of an arrow p in the figure) of
approaching the rotation shaft 21. As the conveyor 20 rotates further, the second
parts 25b and 26b are further bent in the direction of the arrow p (see FIG. 9C). In
this manner, the arc parts 27 are brought into a state such that the diameter of arcs
formed by the arc parts 27 is reduced around the rotation shaft 21 as a center.

Load against rotation of the conveyor 20 can be reduced by reducing the
diameter of the conveyor 20 in a manner described above. In a case of using a
conveyor having a spiral shape in which the conveyor is spirally wound to fit an
' inner diameter of a container body, according to related art, a part forming the

spiral shape is deformed in a direction of moving apart from a rotation shaft, due to
load which acts against rotation of the conveyor. Consequently, the part forming
the spiral shape interferes with the inner walls of a container chamber. However,
this exemplary embodiment achieves an effect of avoiding such interference.

More specifically, in the case of using a conveyor formed by spirally
winding a wire to form a spiral which fits an inner diameter of a container chamber,
according to related art, load torque is generated against rotation of the conveyor
when a lump of developer makes contact with the conveyor. The load torque acts

to enhance the diameter of the spiral of the conveyor. As the diameter of the spiral



a first support part that supports the arc part at a furthest

upstream si de al ong a devel oper conve# ng direction; and
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formed by the conveyor 20 is not enhanced. As a result, there is a smaller risk that
the arc convey members 24 interfere with the inner wall of the container chamber,
and a situation of causing the conveyor 20 to stop rotating occurs with more
difficulty.

The reasons why the first support parts 25 and second support parts 26 of
the arc convey members 24 are bowed have been described above. The support
parts 29A and 29B of the protrusion member 29 are bowed for the same reasons as
those described above. On the other hand, the first support part 23A, intermediate
support part 23B, and second support part 23C of the scrape/convey member 23

are not bowed because these parts need to be greatly deformable in order to scrape

out a developer from the corners of the container chamber.

. 3. Method for Filling Developer

Next, a method of filling an adequate amount of developer into the
developer cartridge 10 described above will be explained.

When filling a developer into the developer cartridge 10, the arc convey
members 24 are used as a guideline for evaluating an amount of developer to fill.
The container body 11 is supposed to be set in a position such that the rotation
shaft 21 of the conveyor 20 contained in the container chamber is arranged
vertically and the developer outlet port 15 is positioned in a lower side in the
direction of a gravitational force. The container chamber in the container body 11

1s filled with an amount of developer such that the whole arc convey members 24
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provided at the furthest upstream side. 7. A devel oper
cartri ggtuerwepof s rgiction force waidl iadee onnteldomeeyorc 20t &one th@riévatoper
outlet port, the container containing a devel oper, and the outl et
port aldoveaseg sdhéhaleiteisomere thapuvhen the ddvelopdrshae nebvédand stays in the
cont ai ner; and

{ downstream side. Accordingly, if the developer cartridge 10 is stocked with the

developer outlet port 15 maintained in the lower side, the arc convey members 24
are desirably provided in an area where the developer stays. That is, more of the
developer should desirably exist in an area where the arc convey members 24
having higher conveyance ability than the scrape/convey member 23 exist. Even if
the arc convey members 24 receive a reaction force from the developer, the arc
convey members 24 bend so as to tilt down in a direction of approaching the
rotation shaft 21. Therefore, a load against rotation of the conveyor 20 can be
reduced.
On the contrary, the scrape/convey member 23 may be used as a guideline
. for evaluating an amount of developer to be filled. In this case, the container body
11 1s also supposed to be maintained in a position such that an axial direction of
the rotation shaft 21 contained in the container chamber is arranged vertically and
the developer outlet port 15 is positioned in the lower side in the direction of
gravitational force. The container chamber is filled with an amount of developer
with which there is no developer in an area where the scrape/convey member 23 is

provided when the container body 11 is maintained in the position.

4. Modifications

The exemplary embodiment described above may be modified as follows.



t he conveyor according to one of Clains 1-6, which is rotated in the

cont ai ner, wherein t he cont ai nerycontai ns an anount of
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part includes at first support part

SUppOfécﬁl\fdg/errﬁdrﬁb@@r ﬁea:cn e Head s&@ﬁhﬁﬁany&héesaah@ RErRtEheY 84 Qﬁ@tr of the arc
conveyin rection a second support part that

suppor¢cm\tdjermmbmr24 i Foa est@ ngﬂé[ tlasmainder off dchepd/toates wngaberdad tmay
al ong the devel oper conveying rection, and the second support part
has greatwo drlmgre.al ri gi di ty than the first support part.

A devel oper cartridge conprising:

) Also, in the above exemplary embodiment, arc convey members 24

i positioned in the downstream side along the conveyor 20 are configured so that the
second support parts 26 have greater flexural rigidity and the first support parts 25
have smaller flexural rigidity. The number of arc convey members 24 which have
such a configuration is not limited to eight but may be increased or decreased from
eight.

Also in the above exemplary embodiment, connection parts between the
second support parts 26 and the rotation shaft 21 are thickened to attain improved
strength. However, not only the connection parts but also the entire support parts
may be thickened, or hardness of the resin material may be increased to improve
the strength of the entire support parts. However, if the strength of the entire
support parts 1s thus raised, stress is concentrated on the bottom parts of the
support parts during deformation of the arc convey members 24 although the
support parts are durable agamst a reaction force from the developer. This
configuration is therefore less desirable than the above exemplary embodiment in
which connection parts between the support parts and the rotation shaft 21 are
further thickened.

The structure of the second support parts 26 shown in FIG. 5B may be
adopted in the first support parts 25. Otherwise, the support parts 25 and 26 may

be fixed to the rotation shaft 21 without reinforcing the support parts 25 or 26. The



a cartridge including a container and an outlet port, the container
contai ning a devel oper, and the outletygport allow ng the devel oper to
be output to the outside of the container ; and a conveyor that
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devel oper conveying direction overlaps at |east one part of the

pr ot r Usdwen arhetitagy  simérer eAs the gapst ire degneased fogr thickebinge thearc gartssand

to expand toward the downstream side along a direction of rotation of
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10, wherei r’h . . .

om the developer increases accordingly, and deformation amounts of the convey
members 23 and 24 therefore need to be estimated to be larger. On the contrary, as
the gaps are increased by narrowing the arc parts and support parts, conveyance
ability decreases. However, a reaction force from the developer decreases
accordingly, and deformation amounts of the convey members decrease
accordingly.

The central angle (i.e., angular aperture) of the arc part 27 of each arc
convey member 24 about the rotation shaft 21 is not limited to 140°. However, the
central angle of the arc part 27 about the rotation shaft 21 needs to be 360° or less

. in order that the arc convey members 24 easily tilt down in a direction of
approaching the rotation shaft 21 when the arc convey members 24 receive a
reaction force from the developer. If the central angle is 180° or less, a reaction
force which a first support part 25 receives from the developer and a reaction force
which a corresponding second support part 26 receives from the developer both
belong to one identical area which is divided by planes vertical to the rotation shaft
21.

The material of the conveyor 20 is not limited to resins but may be any
material insofar as the material has adequate flexibility so that it can bend. The

whole conveyor 20 need not be integrally molded but the rotation shaft, arc parts,



t he support part includes at |east: a first support part
that supports the arc part at a furthegf upstream side along a
devel oper conveying direction; and a second support part

par 1 ahBRGUPREHGEYET BB Dk sRvEHRY BHrRTariied 2hd 150 weEoRd Gt pther
et hodo] GRARFRHE SHFLGERE o Cartridge fnctuding: e

renbers. pr oveUbaialony REEIASETPE ACHR, Rat 200t PEther &S gonwey
o1 U al Py e K SRV, BN ITE RlbofBiint I B25bofhplE memper

i ncl ud Pgnay alternativelyde %bﬁﬁ%ﬁ?éd A3y 86n Iﬁbef’ﬁlrgivg[% BYsrhAREr angular

forms an arc formng one part “of a spiral sbo that t 0es no

conpl edgeraurel thati 3608 Aodehvae, thid adh ey shdahber A&NSrovided on the rofation shaft
support part that supports the arc part, with the outer periphery of

t he arzl par thé mostnegstreatheidexiaddngithectowveydhgt Hrectbat HOhe héddeloper.
and the cartridge including a container and an outlet port, the
cont ai Feeredorg, ahei inglinatenedHOtier arapdrtt tedatiue ltetthpardtatiom ehght ishsethto be
the devel oper is output to the outside of the container, wherein

greater than that of the arc parts 27 of the arc convey members 24. In addition, the
outer periphery of the arc part of the convey member is desirably supported at a
more distant position from the rotation shaft 21 than the outer periphery of each of
the arc parts 27 of the arc convey members 24,

In the above exemplary embodiment, the outer shape of the developer
cartridge 10 is defined by the container body 11 and the cap member 17 which
covers the opening 14 of the container body 11. However, the invention is not
limited to such an outer shape but two openings of a cylindrical member may be
covered with caps.

The foregoing description of the exemplary embodiment of the present
invention has been provided for the purpose of illustration and description. It is
not intended to be exhaustive or to limit the invention to the precise forms
disclosed. Obviously, many modifications and variations will be apparent to
practitioners skilled in the art. The exemplary embodiment were chosen and
described in order to best explain the principles of the invention and its practical
applications, thereby enabling others skilled in the art to understand the invention
for various embodiments and with the various modifications as are suited to he
particular use contemplated. It is intended that the scope of the invention be

defined by the following claims and their equivalents.



when the cartridge is maintained in a position such that the axial
direction of the rotation shaft of the conveyor is arranged
vertically and the outlet port is poskdioned in a |ower side along a
direction of gravitational force, the container is filled with an
amount of devel oper in which not all of the plurality of arc convey
menbers are buried, wherein the support part is bowed out so as
to expand toward the downstream side along a direction of rotation of
the rotation shaft. 13. The nethod according to Caim 12, wherein the

support part includes at |east: a first support part that
supports the arc part at a furthestCle$eam side al ong a devel oper
conveying direction; and a second support part that

supports the aaonyayor tr sadedsiopenrautridgieds anfimege formitg deviem raonpising:
al ong t hea cedatbropleaft andveyi ng direction, and the second support part
has gr eateplufiity of abnvégntirietshaovided diomg tin sk itechian tof the2fotation éhaft,

met hgélefedy filling a developer in a cartridge including:
at least one part of the plurality of convey members is an arc convey member that
includes:

an arc part having an outer periphery that forms an arc forming a part of a spiral so
that the arc does not complete a circuit around the rotation shaft; and

a support part that supports the arc part, with the outer periphery of the arc part
inclined to the axial direction of the rotation shaft, wherein

the support part is bowed out so as to expand toward the downstream side along a
direction of rotation of the rotation shaft.

2. The conveyor according to Claim 1, wherein, when viewed from a direction
vertical to the axial direction of the rotation shaft, all of adjacent arc convey members
which are adjacent to each other in the axial direction of the rotation shaft partially overlap
one another.

3. The conveyor according to Claim 1, wherein
the support part includes at least:
a first support part that supports the arc part at a furthest upstream side along
a developer conveying direction; and
a second support part that supports the arc part in a downstream side of the
first support part along the developer conveying direction, and
the second support part has greater flexural rigidity than the first support part.

4. The conveyor according to Claim 1, wherein
the support part includes at least:
a first support part that supports the arc part at a furthest upstream side along
a developer conveying direction; and
a second support part that supports the arc part in a downstream side of the
first support part along the developer conveying direction, and
a part where the second support part is connected to the rotation shaft is more
reinforced than a part where the first support part is connected to the rotation shaft.

5. The conveyor according to Claim 3, wherein the arc convey member is
provided on the rotation shaft at a furthest downstream side along the developer
conveying direction.

8. The conveyor accerding to Claim 1, wherein

one of the plurality of convey members that is provided on the rotation shaft at a
furthest upstream side along the developer conveying direction includes:

an arc part having an outer periphery forming an arc which forms at least one part of
a spiral; and

a support part that supports the arc part with the outer periphery of the arc part



a conveyor that includes a rotation shaft and a plurality of convey
menbers provided along an axial direction of the rotation shaft, with
a plurality of arc convey nenbers bei#&g at | east one part of the
plurality of convey nenbers, the plurality of arc convey nenbers each
i ncl udi ng an arc part having an outer periphery that
forms an arc formng one part of a spiral so that the arc does not
conplete a circuit around the rotation shaft, and a
support part that supports the arc part, with the outer periphery of

the arc clined,to. the i al, directjon f the rotation shaft;
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convevi ngh@m@y@rﬁacm@mg to one of Claims 1-8, which is rofated in the container,
wherein

the container contains an amount of developer in which the whole of the plurality of
arc convey members is not buried when the container is maintained in a position such that
the axial direction of the rotation shaft of the conveyor is arranged vertically and the outlet
port is positioned at a lower side along a direction of gravitational force, wherein

the support part is bowed out so as to expand toward the downstream side along a
direction of rotation of the rotation shaft.

8. The developer cartridge according to Claim 7, wherein, when viewed from a
direction vertical to the axial direction of the rotation shaft, all of adjacent arc convey
members which are adjacent to each other in the axial direction of the rotation shaft
partially overlap one another.

9, The developer cartridge according to Claim 7, wherein
the support part includes at least:
a first support part that supports the arc part in a most upstream side along a
developer conveying direction; and
a second support part that supports the arc part in a downstream side of the
first support part along the developer conveying direction, and
the second support part has greater flexural rigidity than the first support part.

10. Adeveloper cartridge comprising:

a cartridge including a container and an outlet port, the container containing a
developer, and the outlet port allowing the developer to be output to the outside of the
container ; and

a conveyor that is rotated in the container to convey the developer and includes a
rotation shaft, a plurality of convey members, and a protrusion member, the plurality of
convey members provided along an axial direction of the rotation shaft, and the protrusion
member provided at a position where the protrusion member is opposed to the outlet port,
wherein

a plurality of arc convey members is at least one part of the plurality of convey
members, the plurality of arc convey members each including



a second support part that supports the arc part at a downstream side
of the first support part along the devel oper conveying direction,
and the second support part has great#& flexural rigidity than the
first support part.

an arc part having an outer periphery that forms an arc forming one part of a
spiral so that the arc does not complete a circuit around the rotation shaft, and
a support part that supports the arc part, with the outer periphery of the arc
part inclined to the axial direction of the rotation shaft, and
when viewed from a direction vertical to the axial direction of the rotation shaft, one
of the plurality of arc convey members that is positioned at a furthest downstream side
along the developer conveying direction overlaps at least one part of the protrusion
member, wherein
the support part is bowed out so as to expand toward the downstream side along a
direction of rotation of the rotation shatt.

11.  The developer cartridge according to Claim 10, wherein
the support part includes at least:
a first support part that supports the arc part at a furthest upstream side along
a developer conveying direction; and
a second support part that supports the arc part at a downstream side of the
first support part along the developer conveying direction, and
the second support part has greater flexural rigidity than the first support part.

12. A method for filling a developer in a cartridge including:

a conveyor that includes a rotation shaft and a plurality of convey members provided
along an axial direction of the rotation shaft, with a plurality of arc convey members being
at least one part of the plurality of convey members, the plurality of arc convey members
each including

an arc part having an outer periphery that forms an arc forming one part of a
spiral so that the arc does not complete a circuit around the rotation shaft, and

a support part that supports the arc part, with the outer periphery of the arc
part inclined to the axial direction of the rotation shaft; and

the cartridge including a container and an outlet port, the container containing a
developer, and the outlet port through which the developer is oufput to the outside of the
container,
wherein

when the cartridge is maintained in a position such that the axial direction of the
rotation shaft of the conveyor is arranged vertically and the outlet port is positioned in a
lower side along a direction of gravitational force, the container is filled with an amount of
developer in which not all of the plurality of arc convey members are buried, wherein

the support part is bowed out so as to expand toward the downstream side along a
direction of rotation of the rotation shatft.

13. The method according to Claim 12, wherein
the support part includes at least:
a first support part that supports the arc part at a furthest upstream side along
a developer conveying direction; and
a second support part that supports the arc part at a downstream side of the
first support part along the developer conveying direction, and
the second support part has greater flexural rigidity than the first support part.
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14. A method for filling a developer in a cartridge including:

a conveyor that includes a rotation shaft and a plurality of convey members provided
along an axial direction of the rotation shaft, with a plurality of arc convey members being
at least one part of the plurality of convey members, the plurality of arc convey members
each including

an arc part having an outer periphery that forms an arc forming one part of a
spiral so that the arc does not complete a circuit around the rotation shaft, and

a support part that supports the arc part, with the outer periphery of the arc
part inclined fo the axial direction of the rotation shaft; and

the cartridge including a container and an outlet port, the container containing a
developer, and the outlet port through which the developer is output to outside of the
container,
wherein

when the cartridge is maintained in a position that the axial direction of the rotation
shaft of the conveyor is arranged vertically and the outlet port is positioned in a lower side
along a direction of gravitational force, the container is filled with an amount of developer
with which the developer does not exist in an area of the ones of the plurality of convey
members other than the one part of the plurality of convey members forming the plurality
of arc convey members wherein

the support part is bowed out so as to expand toward the downstream side along a
directicn of rotation of the rotation shatt.

15. The method according to Claim 14, wherein
the support part includes at least:
a first support part that supports the arc part at a furthest upstream side along
a developer conveying direction; and
a second support part that supports the arc part at a downstream side of the
first support part along the developer conveying direction, and
the second support part has greater flexural rigidity than the first support part.



