1 CONVEYOR, DEVELOPER CARTRI DGE, AND FILLI NG METHOD Background Techni cal
Field The present invention relates to a conveyor for conveying a devel oper,
a devel oper cartridge, and a nethod for filling a devel oper into the

devel oper cartridge. Related Art In ah I mage form ng device which devel ops
an imge wth use of a devel oper, an attachabl e/ detachabl e devel oper

cartri dge CONVEYOR DEMELOPER CARTRIBGE, AN EFILILIN G MEIH O ng devi ce
with a devel oper. The devel oper cartridge is called, for exanple, a toner
cartridge and has a cylindrical container body and a conveyor contained in
the contai ner body (for exanple, see JP-A-10- 247009, JP-A-2000-305344,
JP- A- 2Bockgoamd and JP- A- 2002- 268344). The conveyor is formed by spirally
winding a wwre to fit in an inner dianmeter of the container body. As the
conveyor is Feghnieal Field constant direction, the conveyor conveys a

devel oper cqntained in the container body to a dj scharge, port provided at
an end of then& PresEManvEBHPN Wi@ﬂeé tgR [CANVISYOT HBT FOnVEYiE 2 FR¥eIOPEE Bper

di scharged out of the discharge port.is.tefilled into the deyel qpi devi ce.
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interference between an outer periphery of a conveyor and a devel oper
cartri‘iiadg"l n the conveyor for conveying a developer is rotated inside the
devel oper cartridge. According to one aspect of the invention, there is
provi ded a conveyor including a rotation shaft and a plurality of convey
menbers prow I an axial direction of the rotation shaft, wherein at
| east one p§$€E&P&fﬁ@9plurality of convey nenbers is an arc convey nenber
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developer, an attachable/detachable developer cartridge is used as a consumable
supplies 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



bet ween two perpendicul ars extended fromtwo ends of the arc is smaller than
360; and a support part that supports the arc part with the outer periphery
of the are part inclined towards the axial direction of the rotation shaft.
According to the conveyor, when force 4s applied to the arc part or support
part of the are convey nenber, the support part of the are convey nenber is
def or newtet opéripheryotinti formslianeard doraypg oaqrarhgoft hespivalasoothat hard tangle
Therefore, even if the conveyor is rotated in the devel oper cartridge, the
out er Ipetwqeme tyoopenpieadicrlarspaxteraled fiioen i tverendal of dlhe tare isosmallaethananber
are less likely to interfere with each other, compared with a case of not
havi ng360 tandca support pa thah supperts itheiasc past avitle dhe paxter peripbane péithe s
configured so that the suggort _part is bowed out, so as to expand toward the

downst atepars inpl inadotegvardsdnaw@xidl diredton ohtherotaienrsdadt.i on shaft. According
to the convcsaxor described, the support part.of the convey nenber nore
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support part has greate 'exural rigidity than the fi'rst support part.

of the rotation shaft.

According to the conveyor described, 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 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.



According to the conveyor, a strength of the support part is further

| nproved and the support part is nore easily deformable in a direction
approaching the rotation shaft. It is preferred that the conveyor is
configured so that the support part tRat the arc convey nenber being the at
| east one part of the plurality of arc convey nenbers has includes at |east
a first suppodordarg tohthe scqupaeytor, tdhesteengthaof the suppost parstisedmrtherle

al ong a devel oper conveying direction; and a second support part that
supporimproied and thersupporiapaitus morezasdydieformabée in asﬁrcmﬁmnappq@achlrg ong

t he devel oper conveying direction, and a part where the second support part
i s cdhosetasion shafhe rotation shaft is nore reinforced than a part where the
first support part is connected to the rotation sq%ﬂé According to_ the
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axial direction of the rotatioh shaft, and an rnclination of the arc part of
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the downstream side along the conveying direction is improved, compared with
that in the upstream side in the conveying direction. Plastic deformation caused by
force received from a developer being conveyed can therefore be reduced.

It is preffered that the conveyor described is configured so that wherein the
arc convey member is provided on the rotation shaft in a most downstream side
along the developer conveying direction.

Further, according to the conveyor, 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 is 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



4 greater than an inclination of the outer periphery of the arc part of the
arc convey nenber other than the one of the plurality of convey nenbers
that is provided in the nost upstreaQ%side, and the outer periphery of the
arc part of the one of the plurality “®f convey nenbers that is provided in
the nost upstreamside is supported at a nore distant position fromthe

r ot at i greatdrathantdreindlhmationt of the oupdrepgripléryt of the arppatt of thdharaconveyvey
menber other than the one of the plurality of convey nmenbers that is.
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cach other, in an area in the downstream side of the most upstream side along the

conveying direction.

According to 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 be
output to the outside of the container; and the above described conveyor, which is
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 1s 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 5 part is bowed out so as to expand toward t he downstream side
along a rotation direction of the rotation shaft. According to the

devel oper cartridge, the support part -0f the convey nenber nore easily
tilts down in a direction approaching the rotation shaft, conpared with a
case gfarhds owpedyoutgsd hs tet expiand ¢owhrd Hhe cdowagtream sidesalongf errotatiomat
the devel oper cartridge is configured so that, when viewed froma direction
vert i odire¢toon bé thxratationrshafi.on of the rotation shaft, every adjacent arc
convey menbers which are_adjacent to each other in the axial . direction of
the rotati orAeterdingai ithe | geveloperpcastiadgeothe r supparbrpatgof dheneoave¥! oper
cartridge, an ability_ to,convey a, devel oper can be inprqved, conpared wth
a casemémhest morsl 69siky tilke dawnciura direction @ppreddiing fthe iretasias t hat
t he devel oper cartridge I.s configured. so that the support part that the arc
conveycapaegd W&%C@%Ogﬂm eHplopme %Qméﬁfmf%(@? QFANYeYPlef arc convey
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plurality of coOnvey nenbers, an protruston nmenber, the plurality of

conveypareRkar 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
further improved and the support part is more easily deformable in a direction
approaching the rotation shaft.

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,



provi ded along an axial direction of the rotation shaft, and the protrusion
menber provided at a position where the protrusion nenber is opposed to the
outlet port, 6 wherein a plurality of arc convey nenbers are at |east one
part of the plurality of convey nenbeés, the plurality of arc convey
menbers each including an arc part having an outer periphery that forns an

arc f owhenginoaplpeality off arcsgomaly semberts ae atdegbteohepaeeof the plurality of
per pendi cul ars extended fromtwo ends of the arc is snaller than 360, and a

suppor topeey mérmbersyghemlarality of arpeonyewimembiees eack inphiding eny arsf parthe
arc part inclined to the axial direction of the rotation_ shaft, and when
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during rotation. Further, the developer which is conveyed to the outlet port is then
loosened by the protrusion member before being output.

It is preferred that the developer cartridge is configured so 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 developer cartridge, 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 1s 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



al ong the devel oper conveying direction, and the second support part has
greater flexural rigidity than the first support part. According to the
devel oper cartridge, a strength of the support part is 7 further inproved
and the support part is nore easily déformable in a direction approaching

the rotation shaft. According to still another aspect of the invention,
ther e fi8heF SMiHEYed aﬂHattHé’CkuE)gforf ?lah! @ﬁoﬁeéﬁéi‘l’ﬁeﬁefbﬁnﬁg@ﬁﬁrd ction
i ncluding: a conveyor that 1ncludes a rotation shaft and a plurality of

conve i an axial direction of the rotation shaft,
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with a ural i arc convey nenbers being at |east one part of the
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including an arc p havi ng an out peri phery that forns an are form ng

one paidthodf for t;mi'l{g;‘b &Yeldpidr iana dasirRidecingtedinignd oeRwRsst that ansludss ended

fromtwo ends o e arc I's smaller than 360, and a support part that

suppoirbtatiotestaift apdrd Plumhlity bifieongeyanenierdpeovided dloagadre aphil tdifgetionned to
the axial direction of the rotation shaft; and the cartridge including a

cont aipfighe aothtioh shuft ewithad Elufatiey of ar@icoavey antwberybeirgs aelcakppne Paamd t he
outl et port through which the devel oper is output to the outside of the

cont aiofiethe pheakity ofheonvédre membersjghe plurality aifnert icongeposietiliers eachh t hat
the axial direction of the rotation shaft of the conveyor is arranged
ver ti catludimpdntare part havimgpan dutepperiphenethdtrfoanisawe arc fanmigooge part
direction of gravitational force, the container is filled with an amount of
devel ofier spiralviu thatram angliel betveehetwo pegpértdicolaraextendedefrone twerendsraf
buried. According to the nethod, the devel oper cartrid&z chanber is filled
wi th ghe asclesiamadlearthant364, dedel syppomipant thedtcupposts e ancepattywitdptre
exists in an area where the arc convey nenbers are provided. It is
pr ef eouter perphenyeof thpare paat indlinedoteetheaxiad alirgction ek pha dotatioar shafie
downstream si de_along a rotation direction of the rotation shaft. According
to t handdhgsartridge sglpding poontaner gadoamesilehpotte thewoataisgs containing down
in a directjon approaching the rotation shaft, conpared wi,th a
a developer, and the ou et port tthrough which the ggveloper is output 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.

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



case of not enploying the structure of the conveyor. It is preferred that
the support part that the are convey nenber 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 mB8st upstream side al ong a devel oper 8
conveying direction; and a second support part that supports the are part in
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part is further inproved and the sUpport part is nore easily deformable in
a di r eghiqQhe 3pE6RRSBpPartifet hagpadten fleRatdl rigiekss thandthedist shppengarer

aspect of the invention, there I's provided a nethod for filling a devel oper

in a cartri dgecordingdionthe medesd,ey strehfei of ted vasson éqa&'t)tsﬁﬁirﬁlimsihﬂiﬁﬁomd a
plurality of convey nenbers provided along an axial direction of the

rot at i andsthaf suppotthpartpisuneiret yagily aleforrabky imeartdirection appadadliagt thene
part of the plurality of convey nmenbers, the plurality of arc convey

menber somsion shaft:l udi ng an arc part having an outer periphery that fornms an
arc formng one part of a spiral so that an angle between two )

per pendi cul aAccerdimgdtal stilbrartotherragpeot oft the anventsos,véhérer is hprovakel aand a
support part that supports the arc part, with the outer periphery of the
arc pamethndl fonddling a devaloper ini a eartrslgeomnclindings raconiegivathial ineludes e
cartridge including a container and an outlet port, the container containing
a deverotagion shaft and aopluralityy of convepugembers providedealong s axial suxgstion: o
outside of the container, wherein when the cartridge is . maintained in a
posi t i 6h thezetatiea shafhiwithia phinlity of armeonvermemmbermbeing at leastone asr i s

arrange ertjcally and the outlet port js positjoned in a |ower side_ along
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of devel par wi th which the devel oger dOﬁS na;t rfexi st in ag area of the ones
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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 shaft.



According to the nethod, the devel oper cartridge chanber is filled with an
adequat e anount of devel oper with which nost of the devel oper exists in an
area where the arc convey nenbers are provided. It is preferred that the

support part is bowed out so as to expdnd toward the downstream side al ong
a rotation direction of the rotation shaft. 9 According to the nethod, the

support par t Aetotdingcanviy mettet, ther mlgmtlpartidﬁ theleonvey Mmethlbseachicre

approaching the rotation shaft, conpared with a case of not enploying the

st r uct gagilytiltshdovanye o directionsapprfachirgg thé abtdtien shafiordompparedt hath ahe
arc convey nenber being the at |east one part of the plurality of arc
conveycasmpenet mployicigutestaicturnsf the ¢omstyorsupport part that supports the
arc part in a nost upstream side along a devel oper conveying direction; and
a second suplidstprpferred Hait thesuppost part thattheaatc ¢oney twmber beimgstheeatof
the first support part along the devel oper conveying direction, and the
secondleasppaet pararaf thesplprahtye of farexconaeyringimbarg hasaimclindes at east wpfiostt
part. According to the nmethod, a strength of the support part is further

i mpr ovewpperntdarh thatusyppartpthe ars path i aamiosty upstroameaside along aideyelopsr
approaching the rotation shaft. Brief Description of the Drawi ngs An

exenpl eepveyivgddireation; andeai sseomd suppert pad e csuppety theieargi partpas@d on
the followi ng figures, wherein: FIG 1 is an_ expl oded perspective view

showi ndownstigamypise b the f‘mgesumbpartn@lopg e Pelr GORYEIBBNEEECEAN he
inventiog; FIG 2 is a cross-sectional, view of. a devel pFI\_r cartrid%e; FIG 3
i s a cABddbe seconthanpReRpast has grsatepdexur mgléitamgaat prhust seppRdated by

arrows Il in FIG. 2;, FlG 4 .is,a cross:segctional view of in part, ,cut
2 ong . di r eACPBRIARHOrbE MEYIah 2oEORE of ecsubporepartss fustley lohiiaseg
per spegltlavt%evggl\)/\f)&ft f?a At nl\’\fﬁrll'?:rgaszillyr %te?‘(t)ﬁﬁgblséh?ﬁ ta Firection approaching the

rotation shaft.

Brief Description of the Drawings

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

FIG. 1 i1s an exploded perspective view showing a developer cartridge
according to an exemplary embodiment of the invention;

FIG. 2 1s a cross-sectional view of a developer cartridge;

FIG. 3 is a cross-sectional view of a main part, cut along a direction defined
by arrows III in FIG. 2;

FIG. 4 is 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 1s a view illustrating deformation of convey members; and



makes contact with a first support part 25; FIG 6 shows a result of
sinmul ating 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 Vin FIG 2; FIG 8 is a view ilQustrating deformation of convey
menbers; and 10 FIG 9 is a view illustrating deformation of convey

nenbers.  DeFHG| 9ds Radew Rhistratingr ¢ foafriation @hcexesphimiberspodi ment of the
invention will be described wth reference to the drawings. 1. Structure

1-1. Overall Structure of Devel oper cartridge 10 FIG 1 is an expl oded
perspective view which illustrates the structure of the devel oper cartridge
10. ThPetaileddpescriptioni dge 10 includes a container body 11, a cap nenber
17, a conveyor 20, and a coupling 30. The devel oper cartridge 10 is

confi gured tHebeinafiet,aahaxemnplary ensetdimentt of the meentiomyell¥ bendesgribedi ce
(not shown in the figures). The container body 11 is a bottomed cylindrical
menber with méferendedtorthe drimangpaper or plastics. A contai ner chanmber is
formed by inner wall surfaces of the container body 11, and a powdery

devel opebtrusturént ai ned in the container chanber. A hole 13 is forned in a
bottom 12 of the container_body 11. The coupling 30 is partially inserted

i n t helhbl@vemll Prugturerafulcwe cariridgecHYl of the container body 11 which
is close to the battom 1%, a_devel oper outlet .port 15 is  provided to feed a
devel oper t oFHGr édeancgixploded persnecttvevriemnwhich dllystrates the stmsturg pi ng
device., A shutter 16 which is reciprocally novable in circunferenti al

di r ect Aeveloper cag H#-ner body 11 is provi ded near the devel oper outl et

L% | o el SRRy i 1
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attachable or detachable to/from an image forming device (not shown in the
figures). The container body 11 is a bottomed cylindrical member which is formed
from paper or plastics. A container chamber is formed by inner wall surfaces of
the container body 11, and a powdery developer is contained in the container
chamber. A hole 13 is formed in a bottom 12 of the container 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



opening 14 of the container body 11, the opening 14 is closed so that the
contai ner chanber in the devel oper cartridge 10 is encl osed. The contai ner
body 11 contains a conveyor 20 having a |length which is substantially equal
to the longitudinal |length of the conthl ner chanber in the container body
11. The conveyor 20 is forned by integrally nolding high-density 11

pol yet bm}&mhyhmel oiMsierddrisytyPpbleiiylcaseantd bosiapehwbecivid edtally dpitall | An
spiral. An end of a rotation shaft” 21 of the conveyor 20 is connected to

t he coepli of a3fotafiont sledft \2 1 fetiee dohveydre 200l cdbBnediedt te the wpuplmgG0i s
rotated in an arrow direction A by a drive device (not shown in the

fi gur ephartsalbhimsertedint the lale theAsdheaypuplidg 30 iheotated 2yan a?fdve direetioad t o
the coupling 30 accordingly rotates in the arrow direction A 1-2.

St r uct vy byar diwedeyioce @it Bheven in the figuoés )t suehcama ayator £0r the tonwveydre20,
described in detail with reference to FIG_ 1 and FIG 2 which is a

cr oss- $he tonngyori2vconnetieddty ¢ho aupling 860i dgeordinglyheotatesy oty ghe 2prow
includes the rotation shaft 21, plural scrape/convey nenbers 23, and arc
conveydigetionsA24A to 24J. The rotation shaft 21 has a cross-shaped
section. The plural scrape/convey nenbers 23 are provided, disposed al ong
an axial direction of the rotation shaft 21. At an end of the rotation
shaft il éhere iZﬁQé§Vided attachnent part 22 where the coupling 30 is
at t achdd2- Stapghge D¥EYAi4&ction of the rotation shaft 21, the devel oper

I s conveyed oma side where the attachment pari 22 is.nqgt.prpvided.to a
si de where t AbCastucimerRl the Gonveyos o‘zr}ﬁﬂéﬁ“fﬂtaﬁﬂﬁsgnb@ﬁeﬂﬁﬂﬁet Vil
rotation.shaft 2 ere t t t.achnent. art 22 i.s not .provi.ded js

Coert | BRERANE 1f FICOCT Snd Bl LR in e Shossddectipnan viE; b e desloper
devel oper,.. Thilsoend wll therefore be hereinafter referred to as an

"upstr a‘EH“Q#& ‘On the other hand, the opposite end where the attachnent

BT 2 5 R COR e PP NG, 16 S RIBRL OB, 21 S LATSBEARASL 10,
to as e fBURSH8SaHY arc convey members 24A to 24]. The rotation shaft 21 has a
cross-shaped section. The plural scrape/convey members 23 are provided,
disposed along an axial direction of the rotation shaft 21. At an end of the rotation
shaft 21, there is provided an attachment part 22 where the coupling 30 is attached.
Along an axial direction of the rotation shaft 21, the developer is conveyed from a
side where the attachment part 22 is not provided to a side where the attachment
part 22 is provided. That is, the end of the rotation shaft 21 where the attachment
part 22 is not provided is positioned in an upstrcam side along the conveying
direction of the developer. This end will therefore be hereinafter referred to as an
"upstream end". On the other hand, the opposite end where the attachment part 22
is provided is positioned in a downstream side along the conveying direction of the
developer. This end will therefore be hereinafter referred to as a "downstream
end".
The scrape/convey member 23 and the arc convey members 24A to 247J are
arranged, in a staggered manner on both sides of the rotation shaft 21. The
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 24J are provided in a



end". The scrape/convey nenber 23 and the arc convey nenbers 24A to 24J are
arranged, in a staggered nmanner on both sides of the rotation shaft 21. The
scrape/ convey nenbers 23 are provided on the rotation shaft 21 at an
upstream end of the shaft 21. The ardZonvey nenbers 24A to 24J are
provided in a 12 downstream side of the scrape/convey nmenber 23 along the

conveydowndtregsi side of fe€ QL ohvéyhmemabap2A caongytheeshersyidg ditsction.
slightly different function from that of the arc convey nenbers 24A to 24J.

Speci f Acebtdinglnahesceaed/convey membber 23 Ravé andiginly different dusctiew éroam

devel oper conpacted in an area close to the upstreamend of the rotation
shaf t hataofl the aicrubheceansimbarsmidel the4deveSperfically, dhdi saapemonyveyar d
the downstreamend, while agitating the developer. On the other hand, the
arc comesybersriefisnéioh s0 aB40 scuamt aatevebopemeampactedaindan artd olosettowhed t he
downstream end, the devel oper which has been conveyed to the position of
each ofipstheamrend: ofithg rotattosr shafi R It and 40 sinudtanecouslyooenvey the deytlondie arc
convey nenbers _existing jn the upstream side of each of the arc conve
nmermber ¥ al dinectione t@waugyhagmwnsémammnWhﬁe agitdmgnthe develepsr.ofen.then
view of such a difference in functign, an arc_ part 23D of the scrape/convey
menber Od@T hangs the gie ¢onvey maombsry Rdh 0 24 dungionde eemyrey.dn a dircgHonxi al
direction c, of the rotation shaft than an angle a2 of arc parts 27 _of the
arc comw%ﬁﬁeggwmtrpam teadaxihe %?éwﬁtqmrowmc t Bahdbacar ForsRvenata the as
shown in . FIG_.2. This is because a greater jncljnation gngle is desirable
wher ¢ BESEONRE Sheh D6 The Aee COBVEY meMbcrsadArfia 240 Dy, appther ope prones o

7ot at | B SitaboRBeY dhambers Xt She Unsiien 3ids SLRTAPE o AR FoRRHer 24
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an axial direction c¢ of the rotation shaft 21 than an angle a2 of arc parts 27 of the
arc convey members 24 to the axial direction ¢ of the rotation shaft 21, as shown in
FIG. 2. This is because a greater inclination angle is desirable where scraping
performance is prioritized. The arc part 27 of the scrape/convey member 23 is
supported at a more distant position from the rotation shaft 21 than that of the arc
part 27 of each arc convey member 24 from the rotation shaft 21. This is because a
support at a more distant position to the rotation shaft 21 is also desirable in order
that outer peripheries of the arc parts 27 reach the inner wall surface of the
container chamber when scraping performance is prioritized. Hereinafter, where
the scrape/convey member 23 need not particularly be distinguished from the arc
convey members 24A to 24] 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



convey menbers 24A to 24J in the descriptions nmade bel ow, both nmenbers wll
be together referred to as convey nenbers 23 and 24. Simlarly, the arc
convey nenbers 24A to 24J will be together referred to as arc convey
menbers 24 where these nenbers need particularly be distinguished from
each other in the descriptions nade below. At a position of the rotation

shaft @ddwfithe rosatébPsRaft 210 4 heooyiont meaibek329 énprodidedesy as ab iprotraldef t
21, a protrusion nenber 29 is provided so as to protrude fromthe rotation

shaft ftbm The motatisrushaft 2EnbEhe 2Rotrasib smemben 29 isksbstaetiallpid-shapedi ons
to push out, through the devel oper outlet port 15 to the outside, a

devel oprd fahctibn$itoghush sutythroegh theedeielopepeutletitpost 15ota thé omttside, havi ng
been conveyed fromthe upstream side to the downstream side al ong the
conveydegelogicr achichnfinally Istayonean th) dewelopev adudlatrpomiebdt after Gaving dbeen
cross-sectional view of a main part cut along a direction defined by arrows
|11 andomveyed from, the, upstreanpisudes ta ther dowmstream side sdongdheocoryeyingnber
23. FIG 4 .is a_cross-sectional view of a main part cut along a direction
def i nedirsgtian; whilel lgoseming\therdevednper. and depicts a structure of the arc
convey nenbers 24, 1-3. Structure of  Scrape/convey Menber 23 The, str.ucture
of the scrapdesbnkky. Fdrifeerass-sactionabwien Qfed dnarepary eyt alpager difestion
those figures. As sh in FlG he scrape/ convey ne r 23 includes an
arc padetgmg@%ymowls and éﬁr%ﬂg@pﬁi%niéepwtﬁa HRUCTREG 310 HhaiGrapeieonyeyer
peri phery forgin piral arc. The support.parts 23A tq 23C support. the
Pre bamembes 2y ThiGdas o Grrsspischiogel koWl Arpapupart b dlate hairectonn
axi al di recti,on of the rotati,on ft, 21 see FIG, 2). Th otation_shaft
o1 °t ndeRed R afows TUAE TV, P12, S BB pitrddhine 08 @R cOMEHC1 | e
menber s V\/nf'gchoéfspectivel y have predeterm ned thicknesses. There is a gap
bet weeM' BB "t he rotation shaft 21, arc part 23D, and support parts 23A
to 23C. The support parts 23A to 23C are respectively a first

1-3. Structure of Scrape/convey Member 23

The structure of the scrape/convey member 23 will now be described with
reference to those figures.

As shown in FIG. 3, the scrape/convey member 23 includes an arc part 23D
and support parts 23A to 23C. The arc part 23D has an outer periphery forming a
spiral arc. The support parts 23A to 23C support the arc part 23D, with outer
peripheries of the arc part 23D inclined to an axial direction of the rotation shaft 21
(see FIG. 2). The rotation shaft 21, the arc part 23D, and each of the support parts
23A to 23C are rod-like members which respectively have predetermined
thicknesses. There is a gap between each of the rotation shaft 21, arc part 23D, and
support parts 23A to 23C. The support parts 23A to 23C are respectively a first
support part 23A, an intermediate support part 23B, and a second support part 23C.
The first support part 23 A is a substantially linear member which is provided at the
upstream end of the rotation shaft and extends in a direction perpendicular to the
rotation shaft 21. The intermediate support part 23B is also a substantially linear
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



support part 23A, an internediate support part 23B, and a second support
part 23C. The first support part 23A is a substantially |Iinear nenber which
is provided at the wupstreamend of the rotation shaft and extends in a
direction perpendicular to the rotat ilén shaft 21. The internediate support
part 23B is also a substantially linear nenber, which is positioned in the

downst sigsporsiptet QB A Hia fhier sétatibppdirection tof2the redation thefi DhveVhegedondct i on
and is rotated clockwi se by 180 fromthe first 14 support part 23A in the
r ot at i suppstirt @ari 28Cofs 4lse a stibstantiaHpdined? imefithers eduict 1sspomnonegantth23C i s
al so a substantially Iinear nenber, which is positioned in the downstream
si de odownstreamersideli of ¢heupptermediate f@Epatopgrtt 23R caloagi the comemytingn and
is rotated clockw se by 180 fromthe internediate support part 23B in the
r ot at | direcliion@nidois rotatedeclookwtisehyshi't frem the intsrmediate support part 23Bpor t
part 23A supports an end of the arc part 23D, and a top end of the second
suppor in fheriotatden diggstionsofathet iosatiomshaft 2lhe are part 23D, A top end of the

i ntermedi ate support part 23B supports a center area of t arc paré 23D.
As descri bedAdppwand ehshe digst suppast W3Atmme§dmfgﬁﬁ grarpart 23B,i s

e AT or gl BuSecsndssphebhon 1A dporamo oLy BB sspen.
Shape 28Ry RgioRhEa of tedateimisdiaie wpmTLbart SBGUPPOHsc CERiA BFaaTdPe
o at B¢ BRI 1501 AP e ABOVEr T oo BT Ae N BUSAFHALE GHPBRTt BT
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to an angle between two perpendiculars extended to the rotation shaft 21 from two
ends of the arc when viewed in a direction parallel to the rotation shaft 21. That is,
360° is an angle between two perpendiculars extended from two ends of the arc
part 23D to the rotation shaft 21.

In the arc part 23D, step parts 23E are further provided respectively
between the first support part 23A and the intermediate support part 23B and
between the intermediate support part 23B and the second support part 23C. The
first support part 23A has a protrusion part 23A1 which protrudes toward the
upstream side (rightwards in the figure) from the position of the upstream end of
the rotation shaft 21. The top end of the protrusion part 23A1 supports the arc part
23D. The protrusion part 23A1 protrudes by a dimension substantially equal to a

distance from the upstream end of the rotation shaft 21 to the intermediate support

part 23B,

1-4. Structure of the Arc Convey Member 24

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



the rotation shaft 21. The top end of the protrusion part 23Al supports the
arc part 23D. The protrusion part 23Al protrudes by a di nension
substantially equal to a distance fromthe upstreamend of the rotation
shaft 21 to the internedi ate support ]rpgart 23B. 1-4. Structure of the Arc
Convey Menber 24 Next, the structure of the arc convey nenbers 24 wll| be
descri bed. 1As showehdnFIG 4;lcachdof Hachrcotonvey atembors/24 are coasaniéd afe
constituted of an arc part 27, a first support part 25, and a second support
part 28n afbeast 27 pafirstsuppoat part 2y tamd peedqitbsyppent pang2éan Threcanatparh 27or s
part of a spiral. The first support part 25 and the second support part 26
suppor has ran attcrpperiphermiforming amr arc pehich2 formg Ipart ©ft avapiced. ad hgxfisst
direction of the rotation shaft 21 (see FIG 2). The rotation shaft 21, arc
part 2suppeipart 2pandthessecond supnott patpdd suppart thexacpast 2r/owith; the arc
menbers. There i.s a gap hetween, each of the rotation shaft 21, arc part 27,
first pappdftinpglined towardsansaxighdisegiisur of Jhaeiwotaigon shafl &l (@peaﬁlﬁﬁagbt i
letter appended t o reference_punmerals correspond respectively to
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upstream end of the rotation shaft 21 than a corresponding second support part 26.
Fach of the second support part 26 is provided in a side that is closer to the
downstream end of the rotation shaft 21 than a corresponding first support part 25,
and is rotated clockwise by 140° from the corresponding first support part 25. That
1s, each first support part 25 supports a corresponding arc part 27 in the upstream
side along the rotation direction of the rotation shaft 21 while each second support
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.



25 and second support parts 26 are bowed out so as to expand toward the
downstream si de 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 correééonding second support part 26
supports anot her end of the corresponding arc part 27. Each arc part 27

t her efAceordieglya noparcapars RIpexibty im agaswozrespondiez tmgul argidpeaperterd of 1400.

That is, 140 is an angle between two perpendicul ars extended fromtwo ends
of each)’acutepad bnfie roatioie shafli2igwhenndewed ipaa dir2etioniparallehtoatheaaxial
corresponding to an angul ar aperture of 40centered on the rotation shaft 21
when disgosivn af thelrotationoshagh2al | Burther,tthe first auppaitrpart 25nand théeecandat i on
shaft 21. Further, the first support part 25 and the second support part 26
of easuppott par 2y ofreabl are Lonyep racpthert34 form mepasitionahirelasioashin sugh al |
adj acent arc convey nmenbers 24 partially overlap _each other when viewed in
a di r dbat all adsaeentzarciconviey memhars 24sparttalby overlap saghshoe whasmpewedic
will .now be described by an exanple he first support part 25G of t arc
conveynl arémtlommt@abm\tﬁ@é@tamméha tdhbk AEC §9§§6th%1b@r§éﬁfgdﬂvﬂﬁn
adj acent are, convey nenber 24F in,_the_upstream side.alon he conveyi ng
di rectﬂ%ﬁ%éeﬁﬁgbe‘i@d’oﬁ’a X Ample: ggﬁ ﬁ?%ESIH?P(HT d@é%lzg(g&ﬁ%éi'@n@ma?%n vey
menber 24E i f.urt her siream side al ong the conveying direction. The
secondnETsEA4G 48 proxtdest Betmcen ke serond SHenst pad d4E OF 4 rABSBb Aen
the first suppor,t . 25H of an adjacent arg convey .renher 24H in, t.he
downs GBS SRR F e thed et Sifer BlopofpE AT uhg Hapedn it HE,
251 of _a second ' arc convey. menber 24 in af hgl wUpSt r-e i de
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direction and the first support part 251 of a second adjacent arc convey member 241
in a further upstream side along the conveying direction. Between the
scrape/convey member 23 and an arc convey member 24 adjacent to the member
23, there exists a relationship similar to the aforementioned relationship such that
all of the adjacent arc convey members 24 partially overlap each other when
viewed in a direction vertical to the rotation shaft 21.

FIGS. 5 are enlarged perspective views of parts where the rotation shaft 21
connects with a first support part 25 and a second support part 26.

As shown in FIG. 5A, the first support part 25 is connected to the rotation
shaft 21 so that the first support part 25 stands up from an edge piece of the
rotation shaft 21 (e.g., one of the edge pieces extending in cross directions from the
center). On the other hand, as shown in FIG. 5B, the second support part 26 is also
connected to the second support part 26 so that the second support part 26 bridges
two edge pieces of the rotation shaft 21. Further, the first support part 25 has an
"I-shaped" cross-section while the second support part 26 has a "T-shaped" cross-

section. Therefore, the connection part where the second support part 26 is



As shown in FIG 5A the first support part 25 is connected to the rotation
shaft 21 so that the first support part 25 stands up from an edge piece of
the rotation shaft 21 (e.g., one of the edge pieces extending in cross
directions fromthe center). On the dt/her hand, as shown in FIG 5B, the
second support part 26 is also connected to the second support part 26 so

that téenmsuted dosthepwtatiparsha®ic bris dbeckert awd adgerdingbe hasfgreaterrsitatgthn
shaft 21. Further, the first support part 25 has an "I-shaped"

cr oss-cemparsd vhithat ohe commeotioaypowhererthe2brshasppotfTpattdlfed’ connected
section. Therefore, the connection part where the second support part 26 is
17 cotin¢he aotation shafioRdt i ohs shaésulp1the cohinektionapattabetovetimghg seaend
greater strength conpared to that of a connection part where the first
suppor support 25t 26 endribet ratation shedt 2dt i stronghnfthar thandeswees vhe, firste
connection part between the second _support part 26 and the rotation shaft
21 i s suppgpert 2aandibe rotatioseshathdlfirst  support part 25 and the rotation
shaft 21. Thus, the connection part between_ each second supporé par 66 and
the rotatiohhdhathe gonnectaommagt hsdwesnpeacd 58 PPl PaBe A ?%(sst Fess
s concentrated_on each second support part 26 ich is,positioned in the
downst F¥&aHP8; égaﬁf cBr r%é‘ggg‘rlfﬁag ipj (bgy  STORERT 595b§nam;g t HECSSort¥eyi ng
di recti on when ¢onveying a devel oper. FIG  6,.,shows, a result. of sinulating
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will be filed as a,separate drawiyng. An the figure rticularl reat
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parts and 26H in red in a color copy of the figure).
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got rig aré "di'scuss as ol'1 ows.” For exanple, even an anount of a
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and F3 of the second support parts 26J, 261, and 26H (colored in red in a color
copy of the figure). Thus, greater stress is generated at the hatched parts, which
acts on the first support parts 25 more than on the second support parts 26. Further,
the closer to the downstream end a second support part 26 is, the greater the stress
acting on the second support part 26 is. Reasons for the foregoing are discussed as
follows. For example, even when an amount of a developer increases in an area
close to the upstream end, a relatively large space exists in the downstream side of
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 area. OMng to the relatively large space, the devel oper can be conveyed
w t hout applying great stress on the first support parts 25 or the second
support part 26. On the contrary, when an anount of the devel oper increases
in an area close to the downstream edd, the devel oper is not conveyed to
the downstream side but remains in the dowmstreamend and i s conpacted in
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to the downstream side. The first support parts 25 and the second support
parts sifpport @avie24. r Thetcfore,f greaeerf stoess ishgeneraped ehicheaets apethe Foeosd ze of
the reaction force acting on each second support part 26 existing in the
downst suppart pddas 6. a Fusthees thendiosgr to the dovwmsiraam &ndpaisecard isuppodapat t han
that of the reaction force acting on the corresponding first support part
25. Tha6 &, dhe greptenisthesgenaratddsstyessaaciingiontihe secend sepporigastdond support
parts 26. Further, the closer to the downstream end second support part
26 is, the grlereore, connectendpartebetweesdh admartg)@@%aﬂe%eam\m%@pmd part
26. Therefore copnpection p rts between the rotation shaft 21 and the second
supporYunpet Pars 26 cs‘rfese\f%ra A COBYEYyMEADRIESW %mh;wxaas&.m the, doRnAEsAmt r eam
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oL e e e vided on_ the rotation shaft 21 in ﬁﬂaﬁést
downstream si de al ong the conveying direction
1-5. Structure of Protrusion Member 29
Next, the structure of the protrusion member 29 will be described.
As shown in FIG. 2, the protrusion member 29 is provided at a position
where the protrusion member 29 is directly opposite to the developer outlet port 15
when the conveyor 20 is contained in the vessel body 11. When viewed in a
direction vertical to the rotation shaft 21, the arc convey member 24J provided on
the rotation shaft 21 in the most downstream side along the conveying direction
overlaps at least a part of the protrusion member 29,
FIG. 7 1s 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 member 29.
As shown in FIG. 2, the protrusion member 29 has a pair of support parts 29A and
29B, and a substantially linear supported part 29C which are connected to ends of
the support parts 29A and 29B. As shown in FIG. 7, the support parts 29A and
29B are bowed so as to expand toward the downstream side along the rotation
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



overlaps at |east a part of the protrusion nenber 29. FIG 7 is a
cross-sectional view of a main part cut along a direction defined by arrows
VIl - VIl in FIG 2 and depicts a structure of the protrusion nmenber 29. As
shown in FIG 2, the protrusion nenbed%9 has a pair of support parts 29A
and 29B, and a substantially linear supported part 29C which are connected
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parts 29A and 29B are bowed so as to expand toward the downstream si de

al ong viesvedirea dorectidnreatllohtothd htation shaft2khaft 21, |ike the first
support parts 25 and second support parts 26 of the are convey nenbers 24.
The support parts 29A and 29B are bowed 19 to substantially equal extents,
and overl ap each other as shown in FIG 7when viewed in a direction

par al | 21 Oporatiom obCamiveyos28ft 21. 2. Operation of Conveyor 20 Next, an
operation of the conveyor 20 wll be described with reference to FIGS. 8
and 9. As had¥exkem dperatianedf dhowenveyer 20r willhe doseribed teitlesetaranee ¢ond
support arts 26 of the arc convey nenbers 24, as well as the support parts
29A anEII(igBS apd $he protrusi on menber 29, are bowed so as to expand in the

rotation direction of _the_rotation shaft 21. The reaggn y these parts are
bowed will DbAS é@ggmese@esme@imb@veertﬁp%ﬂ suppertparty 33@%5@ sUPPYtand

second su rt .parts 26 of the arc onvey nmbers 24, as ex |l es., I
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expand the rotation direction, of the rotation shaft 21, Therefore en
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The first support parts 25 and second support parts 26 are bowed so as to

expand in the rotation direction of the rotation shaft 21. Therefore, when external
force is applied to the support parts 25 and 26, the support parts 25 and 26 are
easily bent in a direction in which bowing is exaggerated. That is, bending stress
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.



Dependi ng on the extent of bow ng, 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 sinply extendd in a direction per pendi cul ar to the
rotation shaft 21. The second part 25b is closer to the top end of the
first supporDefoaniatn asddescribed dboved witbhmow hiee f éxplhineal tin 2detailTiveth hi r d
part 25c is not substantially bowed. The bending stress is concentrated on
t he saedatnperto RIS PAt0MmEt bowed. The first support part 25 tends to be
bent mainly around the second part 25b. Each second support part 26 has the
same t endendyhepocomeafyingst dovielaped ds byi tdatingdhe adnvieyoswlben axdire¢toeni i n
detail with reference to FIGS. 9A to 9C. Wien conveying a devel oper T by
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applied to each of the arc convey nenbers 24 fromthe developer T to be
conveyigam the devebepsroh tsr beneomveyad. onl hedigsctions of 1baineaetionetoree dt iign
direction A If the arc convey ne rs 24 are forneq of resin terial
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pl ace due to the reaction force F froomihe developer T. An.exanple wi.ll now
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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



i nner di aneter of a container body, according to related art, a part formng
the spiral shape is deforned in a direction of noving apart froma rotation
shaft, due to |oad which acts against rotation of the conveyor.
Consequently, the part formng the s@ilral shape interferes with the inner
wal I s of a container chanber. However, this exenplary enbodi nent achi eves

an ef figcteases pam odterperiptierdynd frhicasaanesor Wouehepae idn@awbll, ofi thetduntsimee  of
usi ng a conveyor forned by spirally winding a wire to forma spiral which
fits achdmber. If theeload tofque aotihgiorethectamayror fuatlmrradicegds ootationt tedqaet |,

| oad torque is generated against rotation of the conveyor when a |unp of
devel opfetharedmecyamthe tconveor istopsorotating.  Dhnethicoatther dvamde indhe canyeyohance
the dianeter of the spiral of the conveyor. As the dianeter of the spiral 21
i ncr ead@accardingttorthis ek pplgryo embiosiment ether suppet gartn § randr 26zare hentt he
container chanber. If the | oad torque acting on the conveyor further
exceeds thatahe anc partgud/ tidf dowa teovardythe rotatzor shafydl ewenpehenadumpof on
the other hand, in the conveyor 20 according to this exenplary enbaqdingent,
the sud@sieppamakessontactagiththepaaconygyumgmhens 24 sherebygenerating laadn
toward the rotation shaft 21 even when a |unp . of . devel gper nmakes cont act
with tiesque @g%wegntﬁaﬁﬂeeg tha canweyemy dcardingly. the lamﬁt%ﬁ;@%afg&m@?
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above. '%@ 9pport parts 29A and 29B of the protrusion nenber 29 are bowed
for th‘(l.1 EHE reasons as those described above. On the other hand, the first
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corners of the container chanber.
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 comers of the container chamber.

3. Methed 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

is filled with an amount of developer such that the whole arc convey members 24



3. Method for Filling Devel oper Next, a nmethod of filling an adequate anount

of devel oper into the devel oper cartridge 10 descri bed above will be
expl ai ned. When filling a devel oper into the devel oper cartridge 10, the are
convey nenbers 24 are used as a gm(kQZne for evaluating an anount of

devel oper to fill. The container body 11 is supposed to be set in a

posi ti are g¢iburlel wien tie ebhtrinesbatly P1 iofmbuhittaiiedy y the Hdsithon ai Ifehel n
the contai ner chanber is arranged vertically and the devel oper outlet port

15 i s doselopenedrtrilge 10 dHledsdth such hr amourcof doveloper gs atodkedi withl thieor ce.
The contai ner chanber in the container body 11 is filled with an anmount of
devel odevelopeh cutlet pore dholentained: im tey lowebside, The 2R vedopemmovieartoetienhen
the container body 11 is maintained in the position. If the developer

cart ri downbsereaim |sidewalomgs dhé eonweewingt difectionel oPer the etherkbandy tih thiee
devel oper outlet port 15 maintained in the |ower side, the devel oper noves
to t hedevolapsr castridged £0 45 ctgckedd with the ideyetbpescoutdet. par thenantaineddnd, i f
the developer cartridge 10 is stocked with the devel oper outlet port, 15
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t he conveyi.ng | rection.. Wien the devel oper hag noved to and stays i.n the
upst r e8HEEHEE; %ﬁnu@}%é%ﬁlo@eﬂ'elé%i imavedtocanfli stays dis the upstreabh r 20
fromthe, devel oper increases sg.that it i nore than &/ﬂﬁ_n t devel oper has
moved HMARenGs, of i reagdiony waigh it onahoranyigygr 2Ds frome the davsirsper

FUAE CECRES 5 SRR T EE T M E A
T oD al oY b oS Bt SRS P s e b
o el pek ARy RRE SR AL AP i SHBB  cohlEy bRy 24
e 3 SRR RTab it o s o TSI, DA BRISL AR e o
be requGefbper 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 is 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.



On the contrary, the scrape/convey nenber 23 may be used as a guideline for
eval uating an anount of developer to be filled. In this case, the container
body 11 is al so supposed to be maintained in a position such that an axial
direction of the rotation shaft 21 cédtained in the contai ner chanber is
arranged vertically and the devel oper outlet port 15 is positioned in the
| oner side iThé hexethplkeyi ombefdingntvhastbesealddseribed Wich crefersncer tehamber
is filled with an anount of developer w th which there is no devel oper in
an ar egxashpleecadee isowhipd/ thwelyoleeobehe 28utes parphdryedf eheh arbepard2Aiiser
body 11 is maintained in the position. 4. Mdifications The exenplary
enbodi feenteddas aniaved Breewenmt lbastr pafti efithesonter ipemphezyg needs toxtomm am y
enbodi ment has been described with reference to an exanple case in which the
whol e art whichoformns ppartpifea gpisal.each arc part 27 is forned as an are.
However, at |east a part of the outer periphery needs to forman arc which
fornms a partThsg nunﬁqﬁrrmﬁtheméapﬂimve)omqmgega and thermembee abarc ean¥ey t he
nunber of arc convey nenbers 24 may be arbitrary nunbers. In qther vvoEds,
at | eagemhnars 26 maycbe arhifrary sunnbersqrelipether werds, gt %a,sésgub%pgm Blyzal { he
same structure that of the ar conv?y Henbers 24. For egharrplf, t he
nunberCQveyc Mgrabersnnesd te hnviessubstanjallydhe i shmciireps shat of the aove
exenpl ary enbodi,nent,, are conve nbers. 24 ositioned in the doywnstream
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26 have greater flexural rigidity and the first support parts 25 have

snal | el?egf'@)g]rrgprer'i gidity. The nunber of arc convey nenbers 24 which have
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parts Qubnd SPPorepafts ' 76eh TP B dteP HekSiral 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 is 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 against 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



may be thickened, or hardness of the resin material may be increased to
I nprove the strength of the entire support parts. However, if the strength
of the entire support parts is thus raised, stress is concentrated on the
bottom parts of the support parts duZédng deformation of the arc convey
menbers 24 although the support parts are durable against a reaction force

from t &geflpkayopaboditieat i@@@h’vr‘%l}]urredis@ntha& ddedy ef ahe dresparte7r abltke tahan t he
|

above exenpl ary enbodi ment in ch connection parts between the support

parts emivéyhendrabeids 24 ishaippozfedabg twidistipportt partkettath dfichstarcqianse2df the
second support parts 26 shown in FIG 5B may be adopted in the first

suppor mayaalternafivelst be rswpﬁertetiﬁw snpptirte par ror2 Supporpantsy Siheldrlydlet o
the rotation shaft 21 without reinforcing the support parts 25 or 26. The 24
exenpl exgmplargdimbodimentcisnfordigieddso thattheact patt 238 eff thepsorape/2onweyt he
arc convey nenbers 24 is sut%gorted by two support parts. Each of the arc
parts memben2his suppoited by theces spppottguartsy Hosveveny the asrpanb 2313 mppobe
parts. Simlarly, the exenplary enbodinent is configured so that the are
part 28Ippsirtechby smeapwoe o Yr merbsppat partsupport ed by t hree support
parts. However, the arc_part 23D may be supported by one, two, four, or
mor e suppor tFyhes . forupllhef | theoeonvey onemhers odd edndedtheasga isnprovided gap
is provided between each of the rotation shaft 21, arc part, and support
par t s.bwe@aﬁéchr@? the gptatigmshaflrI1 sargepart A3ngd HAPpQF Parts. dEke £apsdnay
t hi ckeni ng the arc .parts, an support parts, .gonveyance ability further
i mpr ovBaVE ABNIKARY S1ge§.c A 1he gaiReare dPcieaskd Tae daickgams dhe axéaamts and
accor di ngl and deformation ,amunts _.of the conve menbers 23 and 24
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of eacﬁleaéﬁps 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,



convey nmenber 24 about the rotation shaft 21 is not limted 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 nenbers 24 easily tilt down in
a direction of approaching the rotati2dn shaft 21 when the arc convey
menbers 24 receive a reaction force fromthe developer. If the centra

angl e arid 48PpoF pRESmay heaeparitely @agafavtusdd anditheh rufiredttoraich dther
receives fromthe developer and a“reaction force which a corresponding

secondgyaﬁpqneametsuaﬁ a‘sQﬁﬁidiﬁ%_fromthe devel oper both belong to one
I dentical area which is divided by planes vertical to the rotation shaft

21. The mat eAlthbugh theeangulaeyaperfiftei of nhe drcnpard23D ofshessdrape/vapvey any
material insofar as the material has adequate flexibility so that it can
bend. fembes23 & sairtodd)° iAGhe exemplary embudigrenit] thensdrdpe/conyvey hembieat i on
shaft, are parts, 25 and squort parts may be separately manufactured and
t hen h23 mapedlteonataodly b eonfigyurechgs mecsnvey suernbes having agmallehangilar he
angul ar aperture of o he are part 23D of the scrape/convey nenber 23 is set
to 3eoapertutedhana6d)’ arjowenet) thimeonveye mambeeiscpriovigedonibe ropgiomshaft
alternatively be configured as a convey nenber having ,a snal | er_ angul ar
aper t i b iohthe 3805t Hpskoam, side alongvby eennaingsdipectipacef ¢het QPert i on
shaf t él in the rrpsﬁ ugstrea si de al ongi t he conveyi ng di &e&t/j on of the
devel opaerefondhefipelinatine ointhe At par wlative tarthegatation saaftis $& tonbe
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openings of @ gyl ia'?)%rviecgker'ﬁ% [ e%yoéﬁlent, 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.



covered with caps. The foregoing description of the exenplary enbodi nent of
the present invention has been provided for the purpose of illustration and
description. It is not intended to be exhaustive or to limt the invention
to the precise forns disclosed. vaiéﬁ%ly, many nodi fications and
variations wll be apparent to practitioners skilled in the art. The
exenpl WhaeisdoCthaimped isyer e 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
enbodi nents and with the various nodifications as are suited to he
particul ar uke comemmveyercohtprisingnt ended that the scope of the invention
be defined by the following clains and their equivalents. 26 What is

Cl aimed is: drotatioarshafoandonprising: a rotation shaft and a plurality of
convey nenbers provided along an axial direction of the rotation shaft,
wherein at lagduraity phrconyeyt membensapravided alongegn mxipk dércctionanofitbe
convey nenber that includes: an arc part having an outer periphery that

f or ns egtatien sheftyiwhergimpart of a spiral so that an angle between two

per pendi cul ars_extended fromtwo ends, of the arc is smal|er than 3600; and
a support padit leashiong, pask th@epilﬂl@ ibyrof CRnVRYt MERRRIS 1SR Affe CPNYEYt he
are part inchined ta the axial direction of the rotation shaft. 2. The
conveyBIeTaRer Hclgdesy aj m 1, wherein the support part is bowed out so as
to expand toward the domnstrean1side_ﬁ$ong a rotation diéfction of, t he

rotation shat ASPARAUYE Y SR RFIRAGHY that EPEPM2N ARG JRaH 91 Bned
(oM B L S5 Bhble Bk ert B0 BrPendicu ' Sefled Morhithal Rls Ttk
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.

2. The conveyor according to Claim 1, wherein the support part is
bowed out so as to expand toward the downstream side along a rotation direction

of the rotation shaft.

3. The conveyor according to Claim 1, wherein, 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.

4. The conveyor according to Claim 1, wherein
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



convey menbers which are adjacent to each other in the axial direction of
the rotation shaft partially overlap one another. 4. The conveyor according
to Claim1, wherein the support part that the arc convey nenber being the at
| east one part of the plurality of arX/ convey nmembers has includes at

| east: a first support part that supports the arc part in a nost upstream

side along a devel dpenstraneydide of ripet if@st sappoat iﬁ@ﬁ@oﬁ%pﬂw tdepeldperhat
supports the arc part in a 27 downstream side of the first support part

al ong the devel opeconeoypirgydirgctib,entd on, and the second support part has
greater flexural rigidity than the first support part. 5. The conveyor
according to Cthemséconthesugiport hyears upasorgreptert fleratalt mgidity tmm dhie nEndter
being the at | east one part of the plurality of arc convey nenbers has

i ncl udes at | easppoat partst support part that supports the arc part in a nost
upstream si de al ong a devel oper conveying direction; and a second support
part that supports the arc part in a downstreamside of the first support
part along the devel oper conveying direction, and a part where the second
support partSis cohhecondeyor aceordngito Glaisnds whereinore reinforced than a
part where the first support part is connected to the rotaiion shaft. 6.
The conveyorthgcsapnam parbthatdhem arc convey mambenbeingtheegt leastvae part of

provi ded on the rqotation shaft jn nost . downstream si de al ong the
devel oﬁuﬁ‘rpﬂmﬁ@yoﬁgmc%my Biemyers @GH%‘%SO@t lgastording to Caim 1, wherein
one of the plurality of C(%nvey menbers that i s provi ﬂ{ad on the rotation
a 1nrst ‘'support part that supBorts e arc part 1n 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

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.

6. The conveyor according to Claim 4, wherein the arc convey
member is provided on the rotation shaft in a most downstream side along the

developer conveying direction.

7. The conveyor according to Claim 1, wherein

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



shaft in a nost upstream side al ong the devel oper conveying direction

I ncl udes: an arc part having an outer periphery formng an arc which forns
at |least one part of a spiral; and a_support part that supports the arc
part with the outer periphery of the 28c part connected to the axi al
direction of the rotation shaft, and an inclination of the arc part of one

of thdsprevadéd Yn thenoyeYipRBERR Siddh i F?é’atef shaxi awi figdinatidrhef thetoutest r eam
side is greater than an inclination of The outer periphery of the arc part

of t heyeripher9nwe theraroepant G thé Ao tdhevenenefbeheothet thahi the ohe cohvisy

nmenbers that is provided in the nost upstream side, and the outer periphery
of t heplaraityasftcarfveyhmemisersithahis priowiddd try thed nostupstrearniidesandat i s

provided in the nost upstreamside is supported at a nore distant position
from the rottheimnes petiphemroft thee ant grarperfi theeoye aff thee pluralipprdf odnvene arc
convey nenber other than the one of the plurality of convey nenbers that is
provi dadmbers tkatmssprovided éathe inlest @streame sedo pesupported dge vorpdistant: a
cartridge including a container and an outlet port, the container containing
a devepaspeon faonn theeratatipntshadt than thenonten periplemy ob e bec partpof the arte
outside of the container; and the conveyor according to one of Clains 1-7,
whi ch qonvieyt Btesaben ofker thamihe rene olhiheephirality @incenviey membsrsdhah 1mmount
of devel oper_ jn which the whole of the plurality of arc convey nenbers are
not burosidedhunthemosbupsiraam sidemai ntained 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 |ower side along a

di rection of, grav force, 9. The devel oper cartridge according to

i tational )
Claim8, whérein ﬁe,aeg cartgidge GAMBBREE out so as to expand toward t he

downstream si de, al,on r,otation, .directjion of the.rotatiqn.shaft, . .
a cartridge %&udmg a container and an outflet port, t%e con%alner containing

a developer, and the outlet port allowing the developer be output to the outside of
the container; and

the conveyor according to one of Claims 1-7, which is 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.

9. The developer cartridge according to Claim 8, wherein the support
part is bowed out so as to expand toward the downstream side along a rotation

direction of the rotation shaft.

10.  The developer cartridge according to Claim 8, wherein, when
viewed from a direction vertical to the axial direction of the rotation shaft, every
adjacent arc convey members which are adjacent to cach other in the axial

direction of the rotation shaft partially overlap one another.



10. The devel oper cartridge according to Caim8, wherein, when viewed from
a direction vertical to the axial direction of the rotation shaft, every

adj acent arc convey nenbers which are adjacent to each other in the axial
direction of the rotation shaft parti @y overlap one another. 29 11. The
devel oper cartridge according to Caim8, wherein the support part that the
are convey nenber being the at | east one part of the plurality of arc
convey nenbers has includes at least: a first support part that supports the
arc part in Bl .mostTheideveloper sarteidgecngoadingviel Cleim Bpwheyeing di rection; and
a second support part that sugports the arc part in a downstream side of
the first suhpsuppoat pael thay theardeosiveyementsevbginggthei atelstaisb onegpait oifie

second support part has greater flexural rigidity than the first support
part. the. plaraletyed Darer cararey indgebershasiinchytesatdeastr i dge i ncluding a

contai ner and an outlet port, the container containing a developer, and the
outl et port allow ng tha dusklsoppert pabte that puppodst the are spare inof st
container ; and a conveyor that is rotated in the _container to _convey the
devel oper and i nchpsigeam side along adeyeloper gonweying diksctiospasd nenbers, and
a protrusion nenber, the plurality of convey nenbers provided al ong an
axial direction of the @ots§EPBel SHPREK pard thab PRSI REFHBAMpAByAded

at a position where the protrusion er is opposed to the outlet, port,
wherein a plurali taoﬁffnséﬁf'@m:oﬂ ‘éyofretgge 1§Sty SHPRPTY Pash agqmgpt&e[ dgyelaper

plurality of convey nenbers, the plurality of arc convey nenbers each
i ncluding an arc p& Fvwgrélr%‘ﬁl%tf’é'l‘{ periphery that fornms an arc forning

one part of a iral sp that an anpgl e between,t wo_per.pendi cyl ars, ext.ended
From bao ends dne: fecond suphorh il Hiavn dredsT ritrd HRIERY thadl ¢ HiY
support part.

12. A developer 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 are 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 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

when viewed from a direction vertical to the axial direction of the rotation



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 froma direction vertical to the axial direction of the rotation 30
shaft, one of the plurality of arc co@@ey menbers that is positioned in a
nost downstream si de al ong the devel oper conveying direction overl aps at

| east shuft,pent ofothd nyrofiasd comviesr mekiberkhthateiseposrttonedr it iad geost
according to Claim12, wherein the support part is bowed out so as to
expanddoenstrdairhsiddalosg tkadesehpealconyeringtdaection alierkapsiatleadt drteepart
rotation shaft. 14. The devel oper cartridge according to Claim 12, wherein
t he supbtia prdrusiohamember.arc convey nenber being the at | east one part of
the plurality of arc convey nenbers has includes at |least: a first support
part that supports the arc part in a nost upstream side along a devel oper
conveying direction; and a second support part that e arc part in

t supports. th
a downstreahd.si dellag devieloper sartaidgsoracosding to bdgim H@?a\élmeap@ae SepPeByi ng

direction, and the second support part has greater flexural rigidity .than
the fipagt lsglew@ tOWa$Q as1to expand Hewar rthe dDWiIﬂ(g‘t@aBb\‘}lé{f‘o long @ EOtalen; i dge

i ncl uding: .a c%nveyor that includes a rotation shaft and a plurality of
conveyd LY t%?é@ﬁa@é)@ afhg an axial direction of the rotation shaft,
with a plurality of are convey nenbers being at |east one part of the
plurality of convey nenbers, the plurality of arc convey nenbers each

one part of 1% spi i o8lonr CarPiled atbetecly Clfh 4 peirdh 2r < ext ended
[rom e erhcehuly By b ooV, FhundP e PR eokGhe' S 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.

15. 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 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 arc part inclined to the axial direction of the rotation shaft; and 31
the cartridge including a container and an outlet port, the container
contai ning a devel oper, and the outlet, port through which the devel oper is
output to the outside of the contai netl wherein when the cartridge is

mai ntained in a position such that the axial direction of the rotation
shaft of thetheoraetyinlge Snehudinged ventdinet |andarah tdwetletutpoet, pleg tcortainer
positioned in a | ower side along a direction of gravitational force, the
cont ai cemtaisingfa Hteelopiet,arahthenoutiet port dhreigipehichn thédeveloper a3 butpfutttbe
plurality of arc convey nenbers are buried. 16. The nethod according to

d ai m & ousededhtheheontappyt part is bowed out so as to expand toward the
downstream side along a rotation direction of the rotation shaft. 17. The
met hodwdetoindi ng to C ai m 15, wherein the support part that the arc convey
menber being the at | east one part of .the plurality of arc canvey nenbers
has i ncl udeswhen|thgsgartridge ismasntained 1pa posiion suglphatstheraxaal digsgtioni n a
nost upstream side, along a devel oper conveying djrection; . and second
suppor of she rotatian §hﬂbo¢ﬁg the genyeyopas arrangsd Werticadlyeand dhacowiet partris, st
support part al.ong,the deyel pper onveying direction, .and the second .
supporpog‘weadél %rl‘é‘é’teé@ ¢ alang&pf lfféﬁtkf%/f’t 9%&%\5‘@%@1& faree, él?p%%‘?ttalrﬁrlls. 18.
A meth f.or.filling a deyveloper in a cartrid i ncl udj ng;.. a gonveyor that
| ncl udbled Wihatn griar ot JRUCIOPST dnRIch Bpt i otheRisality of A5G iEHEYeX! ong
an axial directiqn of,.the rotation shaft, with a plurality of arc convey
nmember V1R ?@36{9%1{55'& one part of the plurality of convey nenbers, the 32

16.  The method according to Claim 15, wherein the support part is
bowed out so as to expand toward the downstream side along a rotation direction

of the rotation shaft.

17.  The method according to Claim 15, wherein
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.

18. 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 nmenbers each including an arc part having an outer
periphery that forns an arc formng one part of a spiral so that an angle
bet ween two perpendicul ars extended fromtwo ends of the arc is smaller
than 360, and a support part that sup%grts the are part, with the outer
peri phery of the are part inclined to the axial direction of the rotation
shaf t ;pharalityf arardonvégemenibersieach ancladimg ner and an outlet port, the
container containing a developer, and the outlet port through which the
devel oper is outpah dro partthavig af cuber pemphémethatvibemsian awhforming one
cartridge is maintained in a position that the axial direction of the
rotation shaft oparthf aspirelse that an anglgebetvecari twio |perpendicudars extendgbrt i s
positioned in a | ower side along a direction of gravitational force, the

container is fifrosatwiotendsrofatheare issmpdleritbapr 368t andhi ch t he devel oper

does not exist in an area of the ones of the pl uralitl\‘{@of convey rrenbgrs

other than the on8 Sypporbpartibat puppents the arc pary avithdhe outer perpheryt o
plurality of arc _convey nmembhers, 19. The thad according,to Cl aim 8,
wherein the suppBra atsapart F&lm\ﬂhgﬁu@xl%ggﬁﬂﬁn@iﬁgﬁd%%@@l ahﬁﬁéﬂ%‘imst ream
si de al ong ghrotati.an diﬂr{icéj on of the rotaéi on shaft. ZO.CJ@e met hod
accor di ng t 8n¢y gartngge HEINg tehecUpnert apdr ant patief nBody theo SEBIAIRENher

bei the at | t f t I lit . h
el uassiaing Garevelonst, anddfpautiet phrt tinbehatbish the SREPE BAMPRAS, nos:

upstrea | d | ong ,a. _devel oper conveying direction; and a second support
part t%%?ﬁptgﬁ@%tﬁ‘@e&e part in a downstreamside of the first support

part alﬁn -Iihe devel oper conveying direction, and 33 the second support
part h4 e%r‘ ater flexural rigidity than the first

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.

19.  The method according to Claim 18, wherein the support part is
bowed out so as to expand toward the downstream side along a rotation direction

of the rotation shaft.

20.  The method according to Claim 18, wherein
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



support part.

33

the second support part has greater flexural rigidity than the first
support part.



