| MAGE FORM NG AGENT STORAGE DEVI CE AND | MAGE FORM NG APPARATUS BACKGROUND
1. Technical Field This invention relates to an i mage form ng agent
storage device and an inage form ng apparatus. 2.Related Art JP
Hei . 10- 142915 A (corresponding to U. S. Patent No, 5,933, 691) describes a
toner replenishing device including a toner cartridge and a gui de section.
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face portion thereof The gui de section guides the toner cartridge to a

predeterm ned set position along a predeterm ned insertion direction. A
shutter nenber that can be slid between a closing position where the

shutter nenber cl oses the toner dﬂk%@iebwd an open position where the
shutter nenber opens the toner drop hole 1s attached to the toner cartridge

in assqciati Wit bt toner drop hole. 15 The guide section is provided
wth aqstop gg?}%m%%gleggreturn part. \When the toner cartridge is set, the
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position. When the toner cartridge is pulled out, the return part secures a
second P88 BPHMHE] part of the shutter nmenber and displ aces the shutter
menber fromthe opening position to the closing position. 20 SP

2005- 187141 Re Aftbes a t oner suppl yi ng device including a toner storage
vessel that is det achabli\; attached to an apparatus main body to repl enish

wi th toner aJBéleal gAYl MAKreeesphrding tppl T datant No: bAEY.6910 dgs@ithss ederfiuct i ve
drum provided in the apparatus main body. The toner storage vessel has an
openi ngeplenistiog tdevicegndlading rdtoaar optridgegandna goidesiengorst ritst toner. carirslgepeni ng
is formed in the bottomto supply the toner to 25the devel opi ng device. A
pod0t i stored tonkrearshhst tonee divgr halain bdowbafage gortalnathieneef.t olechguidosetiost or age
vessel between a closing position where the shutter nenber closes the
guides the toner cartridge to a predetermined set position along a predetermined insertion
direction. A shutter member that can be slid between a closing position where the shutter
member closes the toner drop hole and an open position where the shutter member opens
the toner drop hole is attached to the toner cartridge in association with the toner drop hole.
15  The guide section is provided with a stop part and a return part. When the toner cartridge
is set, the stop part secures a first predetermined part of the shutter member and displaces
the shutter member from the closing position to the opening position. When the toner
cartridge is pulled out, the return part secures a second predetermined part of the shutter
member and displaces the shutter member from the opening position to the closing position.
20 JP 2005-107141 A describes a toner supplying device including a toner storage
vessel that is detachably attached to an apparatus main body to replenish with toner a
developing device that supplies the toner to a photoconductive drum provided in the
apparatus main body. The toner storage vessel has an opening, a shutter member and an
opening-and-closing structure. The opening is formed in the bottom to supply the toner to

25  the developing device. A position of the shutter member can be changed relative to the

toner storage vessel between a closing position where the shutter member closes the



openi ng and an open position where the shutter nenber opens the opening.
The openi ng-and-cl osi ng structure opens and closes the shutter nenber in
response to an operation of attaching/detaching the toner storage vessel
to/fromthe devel opi ng device. The opening/closing structure includes a
shutter-nenber-side first interference part, an 5 elastic arm a

shut t erop@ﬁi%eﬁn@!a‘ﬁe 0?;@(9 aditioRt KLERS @RC hRrt miRthe? dPehdahdBIFRRIng. Thihe
shutter-nenber-side first interference part is provided in the shutter
menber i pt.enf i ORY KBE-<hi | i Nt part
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gui ded .Qr.oj ect i at a.tip thereof an rojects fromthe shutter nmenber in
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devel opi ng devi ce., The shytter-nenber-side second interference pail_is
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devel opi ng- devi ce-side second interference part praovided in the devel oping
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and closing the 15 shutter nenber when the toner storage vessel is

det achadth potavelopingedaniepridy fasvintaferare ppst aeovidadhiy thesdgielnrping devige.t he
toner storage vessel to guide a relative nove to the guided projection when
t he t orlgreleyt blogjag\pasasedcisted mavaonidithedoner derage Nessel anshopenengoide shefpirng

devi ce. The gui de nenber includes a | oop passage fornmed to all ow the gui ded
pr oj ectmambarovipashetthnaugirage passshipeattaobed ththet davelopstgndages. vddsadlastis
attached to the 20 devel oping device and to pass through a different
padBagarmhen 4 peidtd pesjectionr atge tipaharebf hsd gedjach Eni tienshutter desnedeo pn rag

devi ce. JP 2005- 134452 A describes a toner replenishing device
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that has a cartridge-si de engagenent nenber and stores toner, (A02) a
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is attached or detached, (AO03) a toner replenishing port that is fornmed in
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device, thereby blocking an associated move with the toner storage vessel and closing the

15  shutter member when the toner storage vessel is detached from the developing device.

The guide member is provided in the toner storage vessel to guide a relative move to the

guided projection when the toner storage vessel is attached to or detached from the

developing device. The guide member includes a loop passage formed to allow the guided

projection to pass through a passage when the toner storage vessel is attached to the

20  developing device and to pass through a different passage when the toner storage vessel is
detached from the developing device.

JP 2005-134452 A describes a toner replenishing device including the following

components (A01) to (A07). (AO01) a toner cartridge that has a cartridge-side engagement

member and stores toner, (A02) a replenishing device main body to which or from which

25  the toner cartridge is attached or detached; (A03) a toner replenishing port that is formed in

the replenishing device main body and that replenishes the toner stored in the toner



cartridge, A04) a replenishing port shutter that noves to a closing
position where replenishing port shutter closes the toner replenishing port
when the toner cartridge is detached and to an open position where the
repl eni shing port shutter opens the toner replenishing port when the toner
cartridge is attached; (A05) a shutter-side engagement nenber provided
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|nage fornlng apparatus both of which can prevent_that an

openi nghEid: AEsihg icehiuisrgideneegaeney ‘a‘ﬁ“@%nt Whgn tthe jgner cartridge is

openi ng- and- ¢l osi ng nmenber is slanted in one direction relative to an image
f or mi ngletighed, the emagigeb%yenqagfmmtclambergaqdothaﬁha%msede Yigageieentiymbston, an
image form ng agent storage device includes an inmage form ng agent storage
body, angagsewithgaendthet, sgrtﬂge rephepéshingapore Alyetre meavies disoh thei epenigdboaition
engagenent rel ease prevention nechanism inmge form ng agent storage body
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mai n body. The inage form ng agent storage body stores an image formng
agant . tHeshunegeidt engagetheagarinbset amdithe canelyige-side engagment membdr sableagd port
-for discharging the stored inmage form ng agent. Wen the i nmage farm ng
agent sifter agerdphelyshise ipbaeshutter inol/os tdr1eéhd Bloeinii gusitar in, adsbéiation with the

openi ng- and- cl osi ng nmenber opens the discharge port in association with a
nove  Qktabhi®giopaSioh OF HeBnd@d@Rtidgd.or age body in an insertion direction in
whi ch the image form ng agent storage body is inserted into the insertion
part. When the inage formng agent storage body is pulled out fromthe
insertion part, the opening-and-cl osing nenber closes the discharge port in
associ ation. with a nove of the i MARY ng agent storage 5 body in an
opposite direction to the insertion direction. The engagenent nechanlsm

| ngkudes an ﬁﬁgaiﬂ%fﬁl&l pid ided ﬁﬂafe“?%?[ﬁg%%%é%r st?;%%eeﬁl%&e rpft?xﬁége' S

provi ded in m ng agen engage pa
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engage art c engage with each other l.ease t he engagenent
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mechani,sm prevents t heopeni ng- and-cl osi ng nenber front opening in the state
wher e ﬂ‘ﬁég“e{?&a‘%ﬁ?{‘ grage § %t he engaged part can engage with each ot her.
The state where the engagenent part and the engaged part can engage with
each of hefcqosdipgte an asperhofdbe duicatippmnimage SHeueagent Haragerlsvice includes
openi ng- and-cl osi ng nenber noves in a direction crossing the insertion
di P@ct ronmagk dbrmimgt egenhestaragegbodyoram pRenargand- sbamageemg@ky anr gigagdrecnit at e
where the engagenent part and the engaged part can engage with each other.
The engagbmesh andl maseagemeedntlicase prevdmionsnegharivent dhehatage henshaagenther e
t he engagenent part and the engaged part can engage with each other is
r el easetraiecbddy iamsertahintd hainsartfonqntt modieed hase tnage fardingeppaasimainhi ch
t he openi ng- and- cl osi ng nenber

body. The image forming agent storage body stores an image forming agent. Te image

forming agent storage body is formed with a discharge port for discharging the stored image
25 forming agent. When the image forming agent storage body is inserted into the insertion

part, the opening-and-closing member opens the discharge port in association with a move



20moves to open the discharge port, of the opening-and-closing nmenber noves
relative to the

i mge form ng agent storage body so as to slant in a direction away froma
positi on where the engagenent part and the engaged part are provided.

Wth the configuration of [1], there can be provided the inmage formng

agent %f%@q&ag@%ﬁﬁi,ng jefih stoRdbePhEMER ah Nalerfifte dRREMIMNor AECIE HRS inidbe
section opens due to an 25event that the opening-and-cl osing nmenber 1s
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[2] The ima orm ng agent storage device o rther 1 nclude an
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preventon su m preven ere ngagene and
t he en ed pari can engage W th. each other is.released due to the event
that t RO OFR digphpee BARdH 5ict ‘é’nd\”ﬁlé& gk o, Ui e, foming Agent YordRt
openi ng- gnd- cl osi ng .nmenber. noves to open t.he .di scharge port, of the
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storage hody so as to slant in a direction_approaching to the position

wher e AU FHFIRRBAMEA PRIt IRE AP IFBSRETYSIE Jilpten&%g& paryayprovided in thgy ¢
the configuration of [2], in addition to the advantage provided by the
conf i gumags ohorsTing 1 peenthaft@aganbedy- pr ovhelegngaesdi pafe ipomiPvidechght thet or age
device, which 10 can prevent that the opening-and-closing section opens due
to an epenmingtandiclosing wpmbenapdabring Fapsbhgoinengbgingivetlsthgrengagantent pattot Her
direction relative to the image form ng agent storage body. [3] In the

i mage faostaienghagetht engggentayipes ofd theyengagedpait Kpntangh®] whid eashaghbererst

rel ease prevention nmechani smmay include an interference part and an

i ntler f ecleskefdatlie eflgmpemphenfeeharion gdhvs ile pponagled-closingemember to open.

openi ng- and-cl osi ng nenber. The interfered part is provided in the imge

f or m noThegapigsiat agehisy préhlatsithé epdiehigandalosingth@hberfasnm Wpéting bethe
interference part if the front side, based on the direction in which the
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openi ng- and- cl osi ng nenber noves relative to the imge form ng agent
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released in association with an event that the opening-and-closing member moves in a
15  direction crossing the insertion direction relative to the image forming agent storage body
from the state where the engagement part and the engaged part can engage with each other.
The engagement release prevention mechanism prevents that the state where the
engagement part and the engaged part can engage with each other is released due to an
event that a front side, based on a direction in which the opening-and-closing member
20  moves to open the discharge port, of the opening-and-closing member moves relative to the
image forming agent storage body so as to slant in a direction away from a position where

the engagement part and the engaged part are provided.
With the configuration of [1], there can be provided the image forming agent
storage device, which can prevent that the opening-and-closing section opens due to an

25  event that the opening-and-closing member is slanted in one direction relative to the image

forming agent storage body.



Wth the configuration of [3], in addition to the advantage provi ded by the
configuration of any one of [1] to [2], there can be provided the inage
form ng agent storage device, which can prevent that the

openi ng- and- cl osi ng section opens, with a sinple configuration as conpared
with the case where this configuration is not provided. 25[4] In the inmage

form ngy pgRRtinSLO BRSing Mk he stBfagk 3ovidehsf [Nt BAY ShRRGEINBRUE AMBIhgdaB&hele an
interference convex part that is forned in“the opening-and-cl osi ng nenber
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interfere rt may Inc nce concave part that is fornmed in
the i nmage form t of ot i r % part
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configurati.on.of [[4], .in, additi o . he advant age proyided b h
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device, which can prevent that the openi ng-and-cl osi section ns, wth
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is not provided, [5] In the i martge form ng agent storage devjce of [31, the
i nt er f SRS TRties TiaYVS tRdheRagsOrmNgrageRietIas Brfoatferspa stant Hat diretiosr med
in the openi ng-and-cl osing menber so as to recess 10 froma side_ of the
i mge fppierekjnadethe rosiveagdicrodly cnargeniont pat apddie FALLSCHERTT Ae piayidedn
interference convex part that is formed in the inmage form ng agent storage
body so that Witle thetcenfiguistioce dfoiXdave gidition n dhd adeantege pravided hyethter ence
convex part. Wth the configuration of [5], in addition to the
advant agefiguretiordeti[ 1jythiehecanord prpuidatlitbe irndge Blminghagest starngbalepicoywhiel t he
i mage form ng agent storage device, which 15 can prevent that the
opéhi nga@ngrecéasiing thecopatingpedislositigt Beaioni wptes coof icgumativen dsit cthapar ed
with the case where this configuration is not provided.
opening-and-closing member is slanted in the other direction relative to the image forming
agent storage body.
[3] In the image forming agent storage device of any one of [1] to [2], the engagement
release prevention mechanism may include an interference part and an interfered part. The
15  interference part is provided in the opening-and-closing member. The interfered part is
provided in the image forming agent storage body. The interfered part interferes with the
interference part if the front side, based on the direction in which the opening-and-closing
member moves to open the discharge port, of the opening-and-closing member moves
relative to the image forming agent storage body so as to slant in the opposite direction to
20  the direction of the engagement part and the engaged part.

With the configuration of [3], in addition to the advantage provided by the
configuration of any one of [1] to [2], there can be provided the image forming agent
storage device, which can prevent that the opening-and-closing section opens, with a simple
configuration as compared with the case where this configuration is not provided.

25 [4] In the image forming agent storage device of [3], the interference part may include an

interference convex part that is formed in the opening-and-closing member so as to project



[6] In the image form ng agent storage device of [3], a part of an outer
face of the opening-and-closing nenber may he used as the interference
part. The interfered part may include an interference projection formed in
the image form ng anent storage body so 20as to interfere with the part of
the outer face. Wth the configuration of [6], in addition to the
advant ag@aRf yd dﬁq%é)»foﬁﬂﬁgcsgefnt Gragd Qi&dﬁ.f T8t . intPRE&! ?ﬁfi J%%%@MHQ% the
i mge form ng agent storage device, which can prevent that the
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engagenen ease prevention nec rovi déd on one side of the

openi ng- and- i nenber .in Irection.orthogonal to the directign in
whtch the o oPd RARER] Ao ThErn abRest O JR Blvad Gt dRared i IR
projectio ar.t be provided on . the other .side of the i i
operi nd Halrge R {3 Indise P21 e PrYided the diar FumHi peah Sores dviscetbidin part
may be fornmed to project fromthe other side toward the one side and to 5
pr oj ectcaf grtardt dhafptieconsaingetil-¢ pEng Fgelianansnsndeiani Sirinerniggraiog stfe nent
rel ease prevention nmechani sm_which are provided on the one side of the
openi ngoamared widh thy geserydere this configwiption syt pervidegur ation of [7], in
addition to the advantage provided by the configuration of [1], the
engagertehin thechwmge Jonaping tagentesterage device pb[Hade iptesieegnce part dase ttekudg sinc .
operate easily as conpared with the case iere this configuration is not
]E)r ovi dedterfeBhcAcamrase ngrotl timtanGirived im $peapienofg-arveclpsiug mdndrer sams taregess
orm ng apparatus includes an
10 from a side of the image forming agent storage body. The interfered part may include an

interference convex part that is formed in the image forming agent storage body so that the
interference concave part interferes with the interference convex part.

With the configuration of [5], in addition to the advantage provided by the
configuration of [3], there can be provided the image forming agent storage device, which

15 can prevent that the opening-and-closing section opens, with a simple configuration as
compared with the case where this configuration is not provided.
[6] In the image forming agent storage device of [3], a part of an outer face of the
opening-and-closing member may be used as the interference part. The interfered part
may include an interference projection formed in the image forming agent storage body so
20  asto interfere with the part of the outer face.

With the configuration of [6], in addition to the advantage provided by the
configuration of [3], there can be provided the image forming agent storage device, which
can prevent that the opening-and-closing section opens, with a simple configuration as
compared with the case where this configuration is not provided.

25 [7] In the image forming agent storage device of [1], the engagement mechanism and the

engagement release prevention mechanism may be provided on one side of the



i mge form ng apparatus mai n body, an inmage. form ng agent storage device
and an image formng section. The imge form ng apparatus nmain body is
provided with an insertion 15 part. The imge form ng agent storage device
is detachably provided in the insertion part. The inmage form ng section is
provided in the image form ng apparatus naein body and forns an inege using
an i mgpchRb it RGN ImEHRR! ied fr&Mohn6rthdmaal i@t NdredfeRtinSWAlcATthe
devi ce. "The i mage fol m ng agent storage device includes an inage formng
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i m e form ng agent storage boﬂ% is inseLted into t e e inserti?n gail, t he
openi ndrafitt- CPGES AgPAEHBERVCSBARS ChERECHICEE FACRENIB and; he LOSRRAMAN SFSHCL h a

nove of the image formng . agent storage body in.an insertiqgn directjon in
whi ch thevenHelydngbpnisig Wgle dfe ST0idgeondhs ons Sidfo g s opFH B ARS:CIONSEr t i on
part. Weni mage form ng agent storage body is pulled out fromthe insertion
part, th@nkfseni ng- and-cl osi ng menmber cl oses the di scharge port in
association ritli a nove of the inmage formng ag;nt storage body in an
opposi te di r &ith ghe toonfigeratins eoft [Hn 14 additidnote thih adsarjagre Peoiidere diathics m

i ncl udes an engagenent part and an engaged part. The engagenent part is
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provi ded in the openi ng-and-cl osi ng er and bei ng capabl e of engagi ng
wi 1B t hecchagageranipepae teasilyf ascampired whdr ¢ehet tmse evigag dime confparttiand tdie
engaged part can engage with each other is rel eased, the engagenent
mechanipséiiadd. ows t he openi ng-and-cl osi ng enber to open. The 10 engagenent
mechani sm prevents the openi ng-and-cl osi ng nenber fromopening in the state

wher e fREABAGABIENB HnoRRE sl of 1R BRERIRd aR Mnhg€ BinENE agriué cpaks aat her,
The state where the engagenent part and the engaged part can engage with

each otfgfe tnfid 8A%EHus haRP 808, 3hiiRAgdrthiRD a4R Rforidtaevideeand an image

openi ng- and- cl osi ng nmenber noves in a direction crossing the insertion
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whi ch can prevent that the openi ng-and-cl osing section opens. due to an
event wiestge hedppahi ARcHRgABd-slISHg wesmplst (a8 Sngageaynt nMmeHEnENt <di @R
relative to the i mage form agent ) ) )
20  engagement release prevention mechanism. The image forming agent storage body is
inserted into an insertion part provided in an image forming apparatus main body. The
image forming agent storage body stores an image forming agent. The image forming
agent storage body is formed with a discharge port for discharging the stored image forming
agent. When the image forming agent storage body is inserted into the insertion part, the

25  opening-and-closing member opens the discharge port in association with a move of the

image forming agent storage body in an insertion direction in which the image forming



Brief Description of the Drawin Exenpl ary enbodi nents of the
invention will be described in detail bel ow based on the acconpanyi ng

dr awi ngs 1l is a side viewto show an i mage form ng
apparatus according to a first 5exenpla. 4 bodinent of the invention;
sectional view, taken along a line k-Ain Fig. 1, of an age form ng agent

st or age @Ry kipergd CksdlydisNBisdriedt o fthd SlseRIANPART YWRIERQHE Hﬁﬁ%e_ gbroiifg dgBent i on
that is provided in"the image form ng apparatus shown in Fig. 1; . 3A and

313 ' ti Qne; -and- i
sche %/ I&Z&g’ d}éi %ﬁl{%ﬁ’e&l"t‘ rt;xgggf ihOHioh ggxg ﬁ@%r 4 S@aﬂﬁ-c@ésﬁﬁ RYmbiP claEEber

t_hat S pr _ _ orm ng nt s e devi ce"shown in Fi g. ,
o WP S TR BTSSR P
openi ngPRRGC FBETRE ot fiso e pr GREGohY A GoRtbbRe R B RhT e R T Ne
per SpoCHRGETRTINT 8% B gbhon T FOPEGECRORY 41 AR I% Bpiteng
SOon  oanan asch! sweaEnBIgt hdhE iigased pa is provided i the openin-and Slosing.

member and being capable of engaging with the engagement part. If a state where the

engagement part and the engaged part can engage with each other is released, the

engagement mechanism allows the opening-and-closing member to open. The

10 engagement mechanism prevents the opening-and-closing member from opening in the

state where the engagement part and the engaged part can engage with each other. The

state where the engagement part and the engaged part can engage with each other is

released in association with an event that the opening-and-closing member moves in a

direction crossing the insertion direction relative to the image forming agent storage body

15 from the state where the engagement part and the engaged part can engage with each other.

The engagement release prevention mechanism prevents that the state where the

engagement part and the engaged part can engage with each other is released due to an

event that a front side, based on a direction in which the opening-and-closing member

moves to open the discharge port, of the opening-and-closing member moves relative to the

20  image forming agent storage body so as to slant in a direction away from a position where
the engagement part and the engaged part are provided.

With the configuration of [8], there can be provided the image forming apparatus,

which can prevent that the opening-and-closing section opens due to an event that the

opening-and-closing member is slanted in one direction relative to the image forming agent

25  storage body.



form ng agent storage body of the image form ng agent storage device shown
in Fig. 2; Fig. 6 is a sectional view, taken along a line B-B
in Fig, 4, to show a part of the 20 image term ng agent storage body shown
i Fig. 7 is a bottomviewto show a part of the imge fonrung agent
storage body shown in Fig, 4, when viewed froman arrow G C direction shown

in Fig. 4 Fig. 81 Briéfbeﬁér’iptmro?ﬁl@@bka(ﬁngé ew to show the
openi ng- and- cl osi ng menber of the image form ng agent storage device shown

inFig 2 7@:)4'691;13139 'eﬁlkfédﬁﬁé‘rﬁ@gf Hﬁrﬁpéﬂdn"@ﬂl’ bEWedRibe M PWVAERR below based
openi ng- and cl osrng” nenber of the inage formng agent storage devi ce shown

inFig sectional view to show a state where the
openi némgtnl%accloméjanﬁmﬁeﬁrn%g %f‘blfeﬁéeinl mage form ng agent storage devi ce shown

in Fig. 2is ed _at..the |onwhere heoen|n n ng, er
seal s the i LBt 06 2ot RO b SRS Lo R AR B TR hown
in Eig. 4; bFi 118 show an engagenent nechani sm 420 that is

pr ovi dé’éelpﬂﬁa{%gmb?‘#ﬁtfé‘??gtrhﬁinh@nﬁ@%nt storage device shown in Fig. 2, Fig.
11A shows a s{ ate wher e, an enga parf and an _eng g ed part can engage
with each ot hé§ 2 Brisestignalvipghs %atql?gta El%AsﬁaP E’&eigfa agement

part and the engaged part can engage wth each ot her |s reI eased; 10Fig. 12

i s a fiaent WAGF AEViED reerding;teithey fiEst expaplasn eabodining pk e igNenfionghrleld i n

provided in the image forming apparatus shown in Fig. 1;
Figs. 3A and 3B schematically show an operation of an opening-and-closing
10  member that is provided in the image forming agent storage device shown in Fig. 2, Fig. 3A
is a sectional view to show a state where the opening-and-closing member is placed at a
position where the opening-and-closing member seals a discharge port, and Fig. 3B is a
sectional view to show a state where the opening-and-closing member is placed at a
position where the opening-and-closing member opens the discharge port;
15 Fig. 4 is a perspective view to show an image forming agent storage body of the
image forming agent storage device shown in Fig. 2;
Fig. 5 is an exploded perspective view to show a disassembly state of the image
forming agent storage body of the image forming agent storage device shown in Fig. 2;
Fig. 6 is a sectional view, taken along a line B-B in Fig. 4, to show a part of the
20  image forming agent storage body shown in Fig. 4;
Fig. 7 is a bottom view to show a part of the image forming agent storage body
shown in Fig. 4, when viewed from an arrow C-C direction shown in Fig. 4;
Fig. 8 is a first perspective view to show the opening-and-closing member of the
image forming agent storage device shown in Fig. 2;
25 Fig. 9 is a second perspective view to show the opening-and-closing member of the

image forming agent storage device shown in Fig. 2;



t he openi ng-and-cl osi ng nenber shown in Fig. 8§; Fig. 13 is a second
drawi ng for explaining the function of a projection part fornmed in the

openi ng- and- cl osi ng nmenber shown in Fig. 8; Fig. 14 is a third
drawi ng for explaining the function of a projection part formed in 15the
openi ng- and- cl osi ng menber shown in Fig. 8; Fig. 15 is a sectiona

view, t aken algngisld &%tlg}iz@v'lélv kK thowl a sBite @'ﬁefe”(ﬁ@robérﬁﬁﬁiaﬁ& rclc;sﬁ%tmblﬁberl

provided in the |nage orm ng apparatus shown in 6 is

a per SQﬁ%% rg’é R ?gdeB‘c’ Lﬂoh%% deQtk o éﬁ%' ?tli'lggzlzﬁgﬂ?&rg el p!éétl&{ %lel%ed | n

t he i mage ng apparatus own 1 n raw ng to show

a part of the I nse sho n V|emed fromarrow E-E
ai P ct i Bh obABak R ek BRhloe? S48 oo oellyut boll Shel GRGR: BT BY Ry
i nserti.on ﬁ{t to ﬁhOMla st?te where insertion of the devel oper storage

body i nfo émﬁwgé VB B% 5 shown in Fig. 15 is started and the
opeBi IS, 210 L8 I JETI o 4ok e SRR TGP TR P
to show a state where the devel oper
image forming agent storage device shown in Fig. 2, Fig. 11A shows a state where an
engagement part and an engaged part can engage with each other, and Fig. 11B shows that
the state where the engagement part and the engaged part can engage with each other is
released;
10 Fig. 12 is a first drawing for explaining a function of a projection part formed in
the opening-and-closing member shown in Fig. §;

Fig. 13 is a second drawing for explaining the function of a projection part formed
in the opening-and-closing member shown in Fig. §;

Fig. 14 is a third drawing for explaining the function of a projection part formed in

15 the opening-and-closing member shown in Fig. 8;

Fig. 15 is a sectional view, taken along a line D-D in Fig. 1, of an insertion part that
is provided in the image forming apparatus shown in Fig. 1;

Fig. 16 is a perspective view of a pulling-out regulation member that is provided in
the image forming apparatus shown in Fig. 1;

20 Fig. 17 is a drawing to show a part of the insertion part shown in Fig. 15 when
viewed from an arrow E-E direction shown in Fig. 15;

Fig. 18 is a sectional view of the insertion part to show a state where insertion of
the developer storage body into the insertion part shown in Fig. 15 is started and the
opening-and-closing member starts to enter a second opening-and-closing member

25  regulation part;

Fig. 19 is a sectional view of the insertion part to show a state where the developer

10



storage body is inserted into the insertion part shown in Fig. 15 and the
openi ng- and- cl osi ng nenber abuts against a first openi ng-and-cl osi ng nmenber

regul ati on part; Fig. 20 is a sectional view of the insertion part
to show a hal fway state where the devel oper storage body is being pulled
out fromthe insertion part; Fig. 21 is a drawing to show an i nage

f or m notaaeNbodt iR iR@fed @ith B8R iASGA6E b shwd i Bilg. EPAMPIhe $PBniBX ARV cRIsirEr awi ng
to show an i nageagent storage device according to a second conpari son

exanpl &ne@B& abuts against a first bﬁenig?-ahé-cﬁ)sﬂng}%rﬁgertnglﬂQ@(Yﬁ -image form ng
agent storage device according To a 10s€cond exenpl ar ybodi nent of the

; tion. | . . i f
e o SRR St e BT e

e acconpanyi ng
drawi ngs,. . 12Fig. | sh an. | f 1 ratus.6 according to a first
exenpl gfeg/'elé) rosg?ra %?"%gtbﬁlé‘ -p@gﬁtolugﬁa}r#ﬁeeﬁﬁgalggp% gtfm' ng apparatus 6 has an
i mage form ng.apparatuys mai.n body 8. An_.image form ng section 1 sheet
foeder 36, ani (o AfEwDRaS sROW AP mASE FTURE et Slots devies AMATTERE Rdge
form ng. agent storage cie.vi ces 100 which will be described |ater are
i nsert HSta‘ioé"H?PéWB’gadm??r the image form ng apparatus main body 8. A

Fig. 22 is a drawing to show an image forming agent storage device according to a
second comparison example; and
Fig. 23 is a drawing to show an image forming agent storage device according to a

10  second exemplary embodiment of the invention.

DETAILED DESCRIPTION
Exemplary embodiments of the invention will be described in detail with reference
to the accompanying drawings.

15 Fig. 1 shows an image forming apparatus 6 according to a first exemplary
embodiment of the invention. The image forming apparatus 6 has an image forming
apparatus main body 8. An image forming section 10, a sheet feeder 36, and (for example,
four) insertion parts 500 into which image forming agent storage devices 100 which will be
described later are inserted are provided in the image forming apparatus main body 8. A

20  sheet feeding passage 46 is formed in the image forming apparatus main body 8.

The image forming section 10 has (for example, four) image forming units 14 and

a transfer unit 16. The image forming units 14 include ones for yellow, magenta, cyan,

and black and are placed in parallel. Each of the image forming units 14 includes a
photoconductive body 18 used as an image carrying body, a charging device 20 that has a

25  roller and, for example, charges the photoconductive body 18, an exposure device 22 that

has LEDs (light emitting diodes), for example, and forms a latent image on the

11



20sheet feeding passage 46 is fornmed in the inmage form ng apparatus main
body 8. The i mage form ng section 10 has (for exanple, four) imge
forming units 14 and a transfer unit 16. The imge formng units 14 include
ones for yellow, magenta, cyan, and black and are placed in parallel. Each
of the image formng units 14 includes a photoconductive body 18 used as an

| Mage GRbItbAGLEE bodd 1BNAr ShRD Y HeAcL 04 that dhRBop3 tRSNAbAETImB8bn fHRr

exanpl €, charges the photoconductive body 18, an exposure device 22 that

has LEDS{dch cti@@jbt)&%?)g ;&'f’geqeé) gg{/og{lre%éﬁggg’wﬁpg dePaSp@, At £Pkakdrdge on

the photoconductive opl ng vice 24 that devel ops the

| j h i f i 22
oL Ent TR R RELRRSL Y SRR B’ TRARAENR0E M8y SRVARE 2
r emai ng{r}gaﬁ? t he phot oconductive body 18 after transfer. The

t r ansf t 16 has an internediate transfer belt 28. The internediate
trapsfer belt 28 rotates, clockw se.in Fig. | wth bei S arted an pl ural
support roll ifhgot_rar};s e ]tér)gﬂ%faé‘r “??frf}eé‘%éez t’%i‘Péftef)ﬁ’ﬁ@sgg tgggﬂﬂteme it

phot oconducti ve bodies 18 across the internediate transfer belt :
secondapsier bl 28 rotatss clogkwise lépfﬁéséa’l@d’%ﬁﬁ’eswowé OB pHp 8k TUPPaIt Iréﬁg%%&acr 0SS
the internmedi ate transfer belt 28. 10The sheet feeder 36 is §)I aced at the
bot t omPrimarkietransijerdllsr A2 ngreapprased e Bwdyhgosendugtive Dodisset 8 faserssbdg 38 on
whi ch sheets are stacked, a pickup roll 40 for pulling out a sheet stacked
on t he igthweediste éunsferibdB28.and secondeny transfer 4011 3t ds epposeditodoneaifithelsnppert
conveyi ng the sheet while separating sheets one by one. The sheet feeding
passageold63( scrbssrthe thtaimmdiptatramaigtielt 2ertical direction in the 15 vicinity
of one end of the imge form ng apparatus main body 8 (in the vicinity of

t h@0l eft endTha shée fEedgpu3é)is plaved he thenbgoni ar thenignagp Farmaing appaiatusbhogly 8, a
coineying roll 48, a registration roll 50, the secondary transfer roll 34.

a fixi mgd@ewind®aba shétecd WbdI8ar whichGhtetSdreasiakpd,avpidiach milorigfot bellispeet
feedi ng passage 46. The registration roll 50 tenporarily stops the sheet
fed toouhg shb&ejtadkednntic RASGABE] $6d 38dak®@BVBYS rdlh@2 Hhaed rdi@rdtol serendary
conveying the sheet while separating sheets one by one.
The sheet feeding passage 46 is formed along a roughly vertical direction in the
15  vicinity of one end of the image forming apparatus main body 8 (in the vicinity of the left
end in the figure). In the image forming apparatus main body 8, a conveying roll 48, a
registration roll 50, the secondary transfer roll 34, a fixing device 52, and a discharge roll
54 are provided along the sheet feeding passage 46. The registration roll 50 temporarily
stops the sheet fed to the sheet feeding passage 46 and conveys the sheet to the secondary
20  transfer roll 34 at a proper timing. The fixing device 52 has a heating roll 56 and a
pressing roll 58, and fixes a developer image on the sheet by adding heat and pressure
thereto.
A discharge section 60 is provided on the top of the image forming apparatus main
body 8. The sheet with the developer image fixed thereon is discharged to the discharge

25  section 60 by the discharge roll 54, and the sheets discharged to the discharge section 60 are

stacked thereon.

12



20 transfer roll 34 at a proper timng. The fixing device 52 has a heating
roll 56 and a pressing roll 58, and fixes a devel oper inage on the sheet by
addi ng heat and pressure thereto. A di scharge section 60 is provided
on the top of the inmage form ng apparatus main body 8. The sheet with
| evel oper image fixed thereon is discharged to the discharge section 60 by
the dischar gefHeOlféur5‘i‘rna§é‘Cfohﬁﬁg5Q tSsidtpehacaes 100t he Plrehasdfesafet i on
60 are stacked thereon. e four T mage form ng agent storage
devi ce ect.he, i r ' Sf8hedg! {288 and Hiack
exanpl Z?%gﬁ%aé?oyéﬁgéﬁ%ev?g’nggeﬁ?ﬁ l(g’y%ﬁﬁlslgﬁeg yElF%g’k gg?/e?’op?,ear ’s?nTheacyel | ow,
magent g an, a = To vel.o r e i f 1 .. The
devgl%gef‘r’s. EH? Rre]?%\g, rlglg%eélléa, ?:ggﬁ .a%éleolgcﬁc ?ev%fo [RHE 5O T ﬁg@g}%@m

devel opers St ore rmi‘ng agen rage devi ces

Shown) seen®. TR B ElPRT R 4E To it aEid SRV 0%k eREY (8047 o™

attached to and detached from i mge, formng a ratu in body 8. More
speci fiSUAPISA 0dhg eV&fon%d?Vmg%P BrovRiryicyg oReT &P@fﬁ@@lﬁe@%@@“ﬁ@o i s
inserted into the insertion part 500 so that it is pushed fromthe front
side of the iRyt BeimAge dopame: agenb starpee devaes éi)&é:an rPerpigachey tp andhe 10
rear (the back side in Fig. 1). Each inmage form ng agent storage device
100, wiletashed fiom thesimpge foiming apparpisimaiabody § n Mers spagidicello saghnet 500, i s
pul l ed out fromthe back side of the inage form ng apparatus 6 toward the
front dindge &irntihg agemgwriger davigey 14ppaimated Bito Hieginseatige et salthat isisows
the image form ng agent storage device 100. As shown in Fig. 2, the
i mge fposmddnioragknfrost sdagbthdamiage fdrinhapaaatus fridre ffomt midagn geni) tether age
body 110 that is used as an inage form ng agent storage body, and an

opdni ngeanthechaoR ishilg indigel). 3EAch ibhexei forgmgfagen sigragg éeticest @), agdctbndy a110 i s
a portion inserted that is directly into the insertion part 500 (see Fig.

1) as atdpakher ittiHienseAed e fiRridkdtdoa@ents0s! oy pgrddayifeen 10backhedd oRge
form ng agent storage body 110 stores a devel oper T. A discharge port 114

is fornpdsd WG sbpatftis XAMRY the POntishR: JTAhd ﬁﬂageqsﬁnmg a?Bﬁa@u%ge 20 form ng
agent storage body 110. The discharge port 114 1s use o di scharge the

devel oper T stor L0t i 0, and the
devel oper di?E'§§ggﬁﬂ?§%ﬁ?fﬁ§gsﬁggﬁ§?gg“ggﬁga%%ﬁgﬁgﬂfdggﬁ¥égéto t he

devel oping doul g6.2i e Fiide idhge Ffifl S60A" 85aPOLyitd 40h ALTEM doyavar d

is not necessarily directed ju wnwa ertical direction, but

ey SRS SRS PTG 06 PR B A L

move t %p«terrlll%g-and-closing member 310. The image forming agent storage body 110 is a portion

inserted that is directly into the insertion part 500 (see Fig. 1) as a part of the image forming
agent storage device 100. The image forming agent storage body 110 stores a developer T.
A discharge port 114 is formed downward, for example, on the bottom face of the image
20  forming agent storage body 110. The discharge port 114 is used to discharge the developer
T stored in the image forming agent storage body 110, and the developer discharged from
the discharge port 114 is supplied to the developing device 24 (see Fig. 1). The discharge
port 114 formed downward is not necessarily directed just downward in the vertical
direction, but may be directed downward slantingly like the insertion part 500 shown in Fig.
25 1.

The opening-and-closing member 310 is placed so as to be able to move to the

13



i mage form ng agent storage body 110 and can be placed at least in a
position where the opening-and-closing nenber 310 cl oses the di scharge port
114, on the inmage form ng agent storage body 110 as shown in FA Figs. 3A
and 3B show an outline of an operation of the opening-and-closing 5 nenber
310. The opening-and-cl osi ng nenber 310 can be placed in the position where
the QDQHngﬁ@ﬂﬁn%k@&hﬂﬁnﬁgﬁhéﬁy3i@aﬁ$eﬁﬁﬁeﬁﬂﬁxﬂkﬁ%a@fHﬁa@@ﬁﬁo&%ﬂwﬂ§ﬂﬁh0“ﬂ
in Figs. and 3A, "and can be placed in a position where the

openi ngsands GhnASi AshJRERBE: SPcIBRR M. JREAESHART BE JRARL intdd BinBHBAEN N
Fi g. SBPlﬁﬂgﬁbis, cé%ﬁhnverrelgtgﬁe ?olfmeéfgage forn?ng&%%ent s?o?gae body

110 at t t C i pg position and the opening position.
When thslte(g (%%| QM§%§§§F§2%%gﬁ%ghber 310 is located at the position where

Govel oper o1 ahu h RS IRE PbrHRE S ahrerbPRoRt B PRiee e slotBear gea

so as to dro hr h the di gcharge port 4. atrrow."a" shown in Fig.

30 ASE nareBtao i (HEdpE R b T et fat A PREbdn ThesSeRar WY gant
storage, devi ce 100 is insetted.into the form ng apparatus nain_body 8.

Bef or e hEPSMRERNG-619FIRG MaRIRRRr %Pﬁ%gﬁtw?%rgfawr{) B4 Wé‘dniFﬁ%%ﬁﬁ‘é i mge
form ng apparatus nmain _body 8, the opening-and-closing nmenber 310 is pl aced
at t he%p‘eélin@icéﬂ baipdacediima Roskioniyhean diccPReNEganfepiBEng Zaambkar 34 B ppepethe

di scharge port 114. Wen the inmage forning agent storage body 110 is pushed
i nto tideschaggepotiol i ayskppaintis Iaithatbsdgargmoze réladyr ta Hiesimagatfermmge

openi ne-and-cl osi ng nenber 310 interfere, with a part of the insertion part
500 i n agemprgermgs biodywHiOckt tehe batwegen flendliosigg apsittonsiret Hgeopt@uigs posiGon. noves
and only the inmage form ng agent storage body 110 noves relative to the

i mife fWhen nie appaigd-asl-cesingbatynter i hl(a ist hicetedhet eh¢ hposition where the

openi ng- and- cl osi ng nenber 310 stops relative to the imge formng

appar atogénifigiandetdihg8members 3 Wheperk hiee diRelgegd portilng, thgdatelspedrsaged hoghy 110
is inserted into the insertion part 500, the opening-and-closing nenber 310
opens tilggdl fsratiag @gexﬁ%draéélﬂo%)ﬂlﬁ@wﬁisaﬁdrgéu ¥ b 1@ drpVerdight tae disféhﬂ%g
form ng agent storage body 11 in the insertion direction. arrow
"b" showm 11, Fig. 3B indicates a pulling-out direction hi which the image
form ng agent storage device 100 is pulled out fromimge form ng apparatus
mai n body 8. sFherRPeR Qe 1SkOSA Rt OREPS inddBioh HiRbAGES Wilch AR ARkt on

-here the

15  forming agent storage device 100 is inserted into the image forming apparatus main body 8.
Before the image forming agent storage device 100 is inserted into the image forming
apparatus main body 8, the opening-and-closing member 310 is placed at the position where
the opening-and-closing member 310 closes the discharge port 114. When the image
forming agent storage body 110 is pushed into the image forming apparatus main body 8

20  from this state, the opening-and-closing member 310 interferes with a part of the insertion
part 500 in a process in which the image forming agent storage device 100 moves, and only
the image forming agent storage body 110 moves relative to the image forming apparatus
main body 8 in a state where the opening-and-closing member 310 stops relative to the
image forming apparatus main body 8. Thus, when the image forming agent storage body

25 110 is inserted into the insertion part 500, the opening-and-closing member 310 opens the

discharge port 114 in association with a move of the image forming agent storage body 110

14



5 openi ng- and-cl osi ng nmenber 310 opens the discharge port 114 in a state
where the image form ng agent storage device 100 is attached in the inage
form ng apparatus main body 8. When the inage form ng agent storage device
100 being in this state is pulled out fromthe inmage form ng apparatus main
body 8, the opening-and-closing nenber 310 interferes with a part of the
i nsert iipMhdPRkdrtioRQirk&igh. process in which the inage form ng agent storage
body 10 110 noves, and only the imge form ng agent storage body 110 noves

relative to tAea.hdmes” iy ﬂgﬁigpmﬁxﬁﬁéhﬁes%ﬁllil??-@ﬁt @rdcRoR ir? Wit tWOBRG.! he
openi ng- and- cl osi ng nmenber 310 stops relative tTo the inmage form ng

o pu I SR e e G, |UORT RIS 7R 86 ThaR. TR S PRae R oor

310 segl s . the dischar rt, 114 in S atign L h nove. of the jnmage
Form ngRyeh dEroBat i dedtd hBnPR 350 She Ml bl B, PFigRo b Moo
t he .openi ng- - and--cl osin er 31 tlined abave. Wil |, 6 be described | ater
- det dipeie-ad-clqsiyg eRhef 570 Sheh Bnclichage Rof g hyalkovadte Hip iy
110. Fig. 4 is a perspective viewt how t he i e form ng agen t orage
body 1ferMIBggecH stera ‘gﬁ‘é‘féﬁ? g%éﬁ Tﬁé’rcg?fé’é]t i ém@g%&)‘ar%gn% Wfaatgﬂff%&éé%ﬁbgy
state of the image fin mng agent storage body 110. 20 Fig. 6 is a

sect i on¥hen/theimage §r8ving gt stosager derigeniiebenng i this sigjent p@?eér%@%w 110.
Fig. 7 is a bottomviewto show a part of the inmage form ng agent storage
body 11magErmangepparswsmaiebalyehithfyoraminecinsselagingarmeer éig intergerensiith For
conveni ence, Fig. 7 shows the opening-and-cl osing nenber 310 in a state
wher e iatparisofy thewnsetiior pam $0{kin arprpeesson mhich tigantage famsge agand ptordgs. baRlyAs
shown in Figs. 4 to 7, the imge form ng agent storage body 110 has a

t ubQl arl1dmcbyved Imdfomiyree imiagé farheng agamh stogrzeody 110 4povek raddtivesto pheimages| y
described ivith reference to Fig. 2, alid body 160, and a grip nenber
180. THerntiupapparatnechyaid body 8 in auygind whelkahe dpéning asd-ciosihgrmerlarsd stepsa
front end side of the tubular body 116 in the insertion direction (the

arrow ‘relatith t@€ehd aRdgd ForMine Appdietus AGE BodyB NITRGE Mhedt Bk aAgRige g¥itRgl00 is
inserted into the insertion part 500 of the inmage form ng apparatus main

body 8.agéntl®ethgEBEdBil 6@ is pilledOout TRorh MBE IskRRdnHak 530, WMo oﬁéniﬁ%;lﬁnd-%h'ﬂn r body
116 is cl osed. An opening portion on the front end side in the insertion

di rect inanies 39hQERd thY disB8irsd HoP9Y il 8Q0ciBNoh With HRNSL QPHe intagBlBfRdg N @
space forned by the tubular body 116 and the |Iid body 160. An agitation

R T e e e
7 LSRG SR S0 R e Db B et on
ggﬁm StOr a0 42y 68 7 QoW e "FhaplCror RS abSH 0GR PR MG By a0
perspective view to show the image forming agent storage body 110. Fig. 5 is an exploded
perspective view to show a disassembly state of the image forming agent storage body 110.
20  Fig. 6 is a sectional view to show a part of the image forming agent storage body 110. Fig.
7 is a bottom view to show a part of the image forming agent storage body 110. Fig. 7
also shows the opening-and-closing member 310 together. For convenience, Fig. 7 shows
the opening-and-closing member 310 in a state where it is removed from the image forming
agent storage body 110.

25 As shown in Figs. 4 to 7, the image forming agent storage body 110 has a tubular

body 116 formed with the discharge port 114, which is previously described with reference
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part 500 and pull out it fromthe insertion part 500. The tubul ar body 116
may have both the front and rear end sides opened in the ntertion direction
in which the -image 15 form ng agent storage device 100 is inserted into
the insertion part SOO of the image form ng apparatus nain body 8 and nmay
have both the opening portions closed to form an encl osed space. At this

time, they fzoathdedydlfy51'6@earm‘ a BAB nidhE-ago bodye iltﬂeﬁldrboaﬁmﬁ nSeLEh9Rhaiddect i on

in which the imge formng agent storage device 100 is inserted’into the

i nserti;p g o?fﬁﬁ&er50% eﬁe(fisoasﬁgnt%dt Et% df tﬁg%ar%@g?f 1886 HEnEER0n B iRhde of

thelmag orm ng gen storage b In the Tnsertion direction In

whi ch t e,f rm.nag, agent r. e .1 ed 4 nt.

i nsert |(§’ﬁ 36 recm% oseé“céll ttrhgcﬁlgg g ﬁqﬁg égnq Skorsrreésgagnél%gw B 1(Iflsé.r{l?osed

by pr 0\u di er..(not s bet ween t he. t | a bod 6 and the

orib Fgwée%on T g b A iaigbady e ob et e i ne

por i on between t he .t ubul ar 1 e lid body 160Q. Th rst seal
er the mspitiop shirgetien, T"?f g%ap&x bﬁ(?}so‘? ?ﬁeg o YIRS RAZEN P’b@’ettlﬁb‘?ﬂ ar

body 116 and the |id body 160. A coupling part ((3 irst coupling) . 120 |s

¢ ot &t aisng Sslegpake BersON ecihiselo%sA Pyibe 1ifl bogn 0.8, thaderslesia isEaIedreber

provi ded between the coupling part 120 and the |lid body 160. The second

seal mémbepadesonsediby thedhbgar §odyeldo andéhplid bpdin 1 6t whe Agitation membrsdy?6160

and the coupling part 120. The coupling part 120 is formed with plural

coupl i Hgr agititiegtthosereizikvelepchisairovided e theowptd fgmed djyeibe m@huéarllzmiw 146f or med

so as to project toward the outside of the Iid body 160 in the rotation

axi s dianédthd lidbady 1602 coupling part 120, nanely, toward the insertion

direction (the arrow "a" direction) in which the imge form ng agent

st e0age devi The L0 msmbas €3¢ Bdfitdit © thheedrnsdrdidoof fhartub@@dbodyn1 bi ethewor ds,
toward a rear side of the imge form ng apparatus 6 froma front side

t her eofinsEReorc OEdtioRd I Qi@ anOid kR gaihemb@beoegl ab inskd: Peeadrperfviniad
intervals in the circunferential direction of the circunference with the

rotati @QRe@%ra®f déViBe $00BhiiAg tR&ithade?forRfidBpche ktodsuel BRIyCEIML 8fc., into the

insertion part 500 and pull out it from the insertion part 500. The tubular body 116 may

have both the front and rear end sides opened in the insertion direction in which the image

15 forming agent storage device 100 is inserted into the insertion part 500 of the image

forming apparatus main body 8 and may have both the opening portions closed to form an

enclosed space. At this time, the front end side of the tubular body 116 in the insertion

direction in which the image forming agent storage device 100 is inserted into the insertion

part 500 is closed by the lid body 160, and the rear end side of the image forming agent

20  storage body 110 in the insertion direction in which the image forming agent storage device

100 is inserted into the insertion part 500 is closed directly by the grip member 180 or is

closed by providing a seal member (not shown) between the tubular body 116 and the grip

member 180.
A first seal member 118 is provided in a joint portion between the tubular body 116

25  and the lid body 160. The first seal member 118 is used to closely seal the joint portion

between the tubular body 116 and the lid body 160. A coupling part (first coupling) 120 is
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One end of the agitation nenber 126 is fixed to a portion of the coupling
part 120 that is placed inside the lid body 160. The agitation nenber 126
is used to agitate the devel oper as descri bed above and nore particularly
is used to convey the devel oper to the discharge port 114 (see Fig. 3)
while rotating in association with a rotation of the coupling part 120 and
agi t at i:Batdbe sdpydtearar thet &ned bntHeNBd tysay! 60. Podedokd. sehh enad@iberata2on
menber 126 i's formed spirally and extends in a |ongitudinal direction of

the tu ' ' AL I'i gk [ ' in
i ch the HsESEE e BRI pek LA End (RTEA LRRLRE0' Te Stond skl o,

out fr t. i I t } I to the
'd bodg2 1o b Emeiaht pdittn il Bt BIBOFSLOMI N colpBld AELER. De
state of the.devel oper. far,.ex | e, Infgrmation.such.as a digt ed used
amount of  t hd v apePart da0gs TPpet i AR otk B0is Rat P2 F niieRet on
congernj ng a.storage.anount. of the devel oper, .infagrpmation, concernin

randt adb PP g PR B A bisaPTHehas Ehe PRI WuarTECrRul Shant Hhays
exposed fromthe storage, nedi um 130. ) The lid body 160 js.provided
with a lf8vie thedaiatipn grispdirectippert t%ﬁé’OHB%g Py J84¢ P@ﬁelﬁaﬁtwazgéﬁ? é‘%ﬁ?‘l.%li ded
so as tQ project fromone side based on the insertion direction of the

i mai ze dirgRkeTHhaguaw ‘9 slirggdomdivdch 8 imngp datmaias ageHystarpge deviesd 0%yis  of
the lid body 160. The nove re%u[ation part 166 is used as a _projection part
and i s ipteoiedl drtd thoinsewioa parti Woairdotherc wpish, Omasd b meprisive afibemagsrfosmingct i on
in which the image form ng agent storage device 100 is inserted into the

i nser t iapparpst 6 S5p0m (4 Heordr sidev thereolli rBuot complingf projestianp|1@4 ane foriededt i on
orthogonal to the insertion direction. The nove regul ation part 166

red0l atpesdetermivgl oftertvhls inndge cirarmferaptiab eivectsdropfighe dércimderd@@ witht the
direction crossing the insertion direction in which the inmage form ng agent
st or ageowddyn agis bOthd ublisepired20 beiag s&esithsegntéron part 500. The nove

regul ation part 166 functions as a guided part when the inmage formng 10
agent st or ag@mdexndes tHOitatioh e@hbed 260§ Gxed tdabbednWtihd EQuplidgipagendi on
part 500, and is guided to a guide part 506 (which will be described |ater

W th ref8rentRel Qndil@theclRd bBEPMI6HEAThE abfifidnNERAMbEL M2H R hsf0Q- aglfaf: Ve
regul ation part 166 is formed in a flat plate having a predeterm ned | ength

in the d%@ég@érizﬁrﬂegérﬁfeﬁtdbgpe ta?@ Iﬂd?gggn%il‘cgfa - 29 uddf C&ltvrgr? ageddRypee ol

i ndi cat ed e arrow "a", for ex e predeterm ned | ength of the

fl 35 pld?stcﬁ%\j_gg Ip%ﬁ. lthe(a%f;s]flg;%je%ﬂg 'r(gtgﬁxtéé_ g{;%{scfiﬁt%n %ﬂl%ﬁ&fﬁohgﬁqﬁ{] 861&&1@1gan

openi ng-and<clkosing openin 0SI ng stroke
openi ng- ~cl 9si ng. ne r. 310 ich. wll escri pbed er_and | et to
roughl aﬁﬁgosagﬁggﬁ%hn&[tﬁt@ggvé%er}@go%@hnv\%f: tlflﬁlgarﬁqoggrb%gy Ilégggléantoﬁén ‘%@%‘%rt i on
directign.. Afront .e si de of . the ve. r | ation par 6.,in the
nser ¢ 110h iartPEEEd ST G rhib It AagReriailbioaiRA R dhe S ORUPE G00 | s
inserted ipto the.inserti 20 part 500 is . foroned -lantingly so as to face
the i ndreDefn “?%‘?ﬁtj%‘/mgﬁ%'%‘p gﬁ%“ﬁ’tons‘ﬁ‘o?"ﬁtf EVIEES 100MPEIASSTh S de
fromthe insertion direction relative to the insertion direction). The
sl ant i 9§vispdpQ iunserisd iptogmtled oyt EpedhenserionsiieWequl ation part 166 nay be
formed not only of a strai%hp line, but also of a curve of a circular arc,
et 80 The di séhdegae prdium 140jis attanhge do Hwhdaedy 160-t hEhq starpee meadivmd 3gent
storage 25 body 110 as descri bed above and nore particularly is forned
downwastreminfdymationeencsindag a use state of the developer, for example, information such as
a predicted used amount of the developer, color information of the developer, information
concerning a storage amount of the developer, information concerning manufacturing of the
developer, and the like. A connection part 132 is exposed from the storage medium 130.
25 The lid body 160 is provided with a move regulation part 166. The move

regulation part 166 is provided so as to project from one side, based on the insertion
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(bottom face) which is slightly inner fromthe front end side of the
tubul ar body 116 in the insertion direction (the arrow"a direction). The
position of the discharge port 114 may have an angle with respect to the
vertical direction and may be directed toward the | ower side (bottomface
side) in conparison with the horizontal direction. The tubul ar body

116 i s fiReABE of el iifigh FoiARY REEAL s‘ﬁﬁa%&! B&viaN 1 PRI AgdaRd e 2Rvn G TBrRRS
support part 140 so as to surround the discharge port "114. The

opent ng ool B MR RereRRATRh M8 bs fR o SR S AR o 1
can ToNSoe8] Al b ek fof %90551&{@%9 96 3ol &Bf‘cﬂ 0-ds G &ghg%gga"ber

support omnmar mt hee

of the ubul ooves 142 are 10 I.OLl I 1el

o th 3 F‘{“’%ﬂ%&‘F é&%ﬁ%ﬂ Al gl el ni G Gt < Roristidll Rire 100

i ndi_cat ed b t.he r are for in. bo h side rts of t F

openi ngexawa AR °§B’M§&Ptt F)é’i‘%e“i%b 98- ﬂﬁ © JaoYe wgBlatign aftned on
one side of the op en|n -and-cl osi ng nenber support part 140 of the tubular
body 11166(tgR aEFﬁp‘an%‘ied%f Wﬂfeﬁn%eei?@wm& 3ETHthEoIs8e tdsiiceat®) My thendifprtion Fi g.
7) and at a rear end, based on the insertion direction of the 15 inage

f or mi ngresgie thetipsetien devstion TOWhighdihedmage orpine agenbeforage degicet HIW is
openi ng- and- cl osi ng nenber support part 140. An engagenent concave
part 148sepisil drfoitke wsertonparddOBngagenent part is formed on one side of the
openi ng- and- cl osi ng nenber support part 140 (the upper side when viewed
from the bot flhmraceregslathowarti lo6Hugctiohy aarmdguwadedapdrt silien élmdinpagetfoomingbased
on the 20 insertion direction indicated by the arrow, of the inmage formng
agéfit spentageragedediee 100.is inkeged deo oompulzd pat frodbeiigsdrivompart 6001 drel Bt her

si de of the opening-and-cl osi ng nenber support part 140 (the | ower side
when vigaikd th heiderirtsio @midlaai] Bs ds&oaved Jater With reforeduado @ig.tIB)Eplfoﬁlmﬁ end
portion, based on the insertion direction indicated by the arrow "a", of

the i magend RkEKOH pABSIN0. SRE FeR edRYhlaBorl Phtt 166 ihfdrthed 8fla MR PRAE hdddg | 'aS
attached to the openi ng-and-cl osing nenber support part 140 so as to

surr OUE)Q'e(felf@m%eﬂClla tﬂEinRHé finsertion dirdMAioh HFehd ﬁﬁ@é&cﬁ)rﬁﬁ%c@éﬁt %f&ge IRSicehi ch

is used as an |nte ered part Is formed on the one si

oPen! NAUBRELOS b) hIHRRE o UBPOniRE" %’l}e a,gfg&étaemgpmr gl &iﬁg@@@fc}%lvﬁe%ed

fromthe bottomface as shown in e redr en based on
th
ag 2 n![ n e rlggée}tlgl’é \r/(? ?écltlgg Oisn %Etc aslilggtlf ylohE% gemﬁ% Sa%@ ? ds \?]ﬂ%%scg] ng

show t and cl.osi ng nber 31 0. F . i a t|o al w to
show = GrPEEF B0 e EHieh g Ty AN insormesTes?; SRELUBER will e
posi ti ere the openin nmenber, 3 I di schar e port
D04 ¢ ot Tethis aﬁ&ﬂ%@ﬂy R taa ot ﬁ%llﬁ SR ARER W0 i |
be 10described with reference to F| 7 as well as Fi 8.tg 10. As
shown R¥eriqys dirgetioy. 1é\? ptead sils ag&lepmve rggulatipn, pp rlrﬁﬁdnbﬁlet HsetigRer
si de of the opening-and- cI05|ng menber 310, which is opposed to the
openi niragRCINORRIAR thisintree feumpe rgenairagudevign ki) isrinserisd yafp dbeiinsertion 312
is formed so as to project toward the inside of the opening-and-closing
meAber p3aG0nistihened slantingn soras todastathetinsidh ef dhe Bradeoiermmg agent storage

device 100 (the inner side from the insertion direction relative to the insertion direction).

The slanting shape of the front end side of the move regulation part 166 may be formed not

only of a straight line, but also of a curve of a circular arc, etc.

The discharge port 114 is formed downward in the image forming agent storage

25  body 110 as described above and more particularly is formed downward on the lower side

(bottom face) which is slightly inner from the front end side of the tubular body 116 in the
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15 which the inmage form ng agent storage device 100 is inserted into the
insertion part 500 (the direction indicated by the arrow "a" in Fig. 7),
The gui ded parts 312 enter the guide grooves 142 of the openi ng-and-cl osing
menber support part 140. Thus, the openi ng-and-cl osi ng nenber 310 can be
gui ded by the guide grooves 142 so as to slide on the opening-and-cl osing

nmenber ;ayRRe Hirbéidn AHO268 “aaRIiRBYG) eiTas 'p%ﬁtlbﬁ’ off fige HIIBGRg ezg Prm @glyagent
storage body 110 (see Fig. 3). The width (1) in Fig, of

i nsi de e e gfée\'i‘ritﬂgeﬁiégt | @8R 1c‘KPHY?ﬁ dtionhd' flaf BE dﬁ'e{;t%&ttbxg&d%é h&\g&nal to

the insertion directi icated by the arrow "a" is torned slightly w der

than t QF%engﬂ&n(f?éﬁdé: . éax@{o t‘n?%ﬁ%q{bhfég??%f&%%ﬁ' ng nenber support part

140 in I'rection I on rection. Thus, the
openi ng- and- 0, nove sl i t he ection
oF thogonal 1 ?ﬁeﬁsﬁ’lﬁﬁ%ﬁe@ﬁ S EPReB R POy PGpin W il g bERRG RS ber
support t 140. The wi dt FingFig ed on.an end par,t of an
Nt 3ge s GUBRYT oRa1d P aste bl Furbind pREyidhehaes PR M1

openi ng- and- cl osi ng nenber 310, of the inside of the opening-an cI03|ng
menber Oyf@mgranfirféosam& Bembsh SBPRAELEFAARO iy upedeto; PBPH i the OBFHBEENGRIOSHE t he
width (Ein Fig. 7) between the guide convex part 150 and the engagenent
concaveéngiaber Jillgso ipG bR operingragdicirsing memper %g%ﬁam@oaﬁ delativssiorige r
support part 140, are set roughly equal to each other. A nove
regul athods IpAr t The ®pening-endstbsitg mambersupperichast 14his opand 3g-2and-pedjedi ng
menber 310 in the insertion direction in which the i mage form ng agent

st or agelodawviacd fib@O thesbattvse facecofi the dultler botlyel 6. orGipde grds®es (4hevhailr &t | on
indicated by the arrow "a"). The nove regul ation part 318 interferes with a

redf endugidy parhldl with theinsaeinvh rijreatich of theiimggerforheng dfens uiopapetdepart1 0040 i n
the direction indicated by the arrow "a , thereby regulating a nove of the

openi ngndidsled by shaW@rdve Medre 3d:Baddinttoeh $i0s pirtd OMthelbp&ihg-and-clbkidg member
openi ng- and- cl osi ng nmenber 310 cl oses the discharge 114 in a state where

t he nowgp 4;6&9%@1'40” Papép- ﬁﬁg)ahaﬂmvﬁﬁlmé@tdd orlel siabVF ShApéhint-ahdielokigr end
.part 154 of the opening-and-cl osing nenber support part 140 (see Pig, 3A).

Mor e P@fidrhisds! ﬁf)bc)ﬁ p&ﬁel Ao e Stﬁﬁhaleﬂ&ﬁf lﬂé?thé %pb&t ﬁ&é’ oned viabal weghinkhe
openi ng- and- cl osi ng nmenber 310 and thé openi ng-and-cl osing nme support part

140, angdibRerfPen AR NI TE. 05 N MATRE" et BallL5Eth MEerflbs GiRESH POt 114-

15 image forming agent storage device 100 indicated by the arrow “a”, of the
opening-and-closing member support part 140.

An engagement concave part 148 which is used as an engagement part is formed
on one side of the opening-and-closing member support part 140 (the upper side when
viewed from the bottom face as shown in Fig. 7) and at a front end portion, based on the

20  insertion direction indicated by the arrow “a”, of the image forming agent storage device
100. A guide convex part 150 is formed on the other side of the opening-and-closing
member support part 140 (the lower side when viewed from the bottom face as shown in
Fig. 7) and at the front end portion, based on the insertion direction indicated by the arrow
“a”, of the image forming agent storage device 100. A third seal member 152 is attached

25  to the opening-and-closing member support part 140 so as to surround the discharge port

114.
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The engagenent projection 316 is forned on the inner surface side of the
openi ng- and- cl osi ng nenber 310, which is opposed to the openi ng-and-cl osing
menber support part 140, and at the front end, which is based on the
insertion direction in which the 20 i mage form ng agent storage device 100
is inserted into the insertion part 500 (the direction indicated by the

arrow "a"), ofn IRGFQRRRI dPcARDpdt 056 AEidRBIERE8Ed Klbh intéi@er8d 9848 RIHned on
projection 316 is used as an engaged part and is Ibrmed so as to project

t owar d L NS0 . i_0gs; - i r L diLr ion
or t hogdnar™ S e GRRIBRE OISR anENaT, SRpTT TR 1AL Rar hpbrgp el on
first ip n rv par 0.1s. f I ¥ty e side
of ' the i BSTRRE BRlk RberB o Fie, 2) TR ol Rc b sl d07 Bhsct b 8%
openi ng- and- cl.0si ng .menber, , support part 0 n).on.the rear end,part 154
oPde (SadRiartuRSuPh SRS BERH o rEt ins W0 Luod® AR Besbf o URRE (e
i mge farm ng agent storage device 100 is inserted into the insertion part
500 (tH@Odirection indicated by the arrow "a") and (iii) on the sane side
as the engagenent projection 316. The first interferenc% gonvex pariq320 is
provi ded on £hES- 85 PSTREctYRaHCHRE Fow HiE QPsPEERrdsloung membist 31§-ded on
one side which is distant fromthe i mage form ng agent storage body 110) so
as to overlitijs a pestignaladewgarshowipstate Wﬁ@re dhe apeniagwnd-glosigt memb rv\’nléhmt he
openi ng- and-cl osi ng nmenber 310 |ocated in the position where the

openi nglaped it thesiasgiomeminse (131 epeningsasl-¢lhsing insother §é0 gloses the4lisebarge pes as t o
slant relative to the image form ng agent storage body 110, the first

i nt er f dilénfbemedrivethe pmbtla 2®dy01 It erTler epening-hnd-amsingt sefrdbee’dé wdhdave

part 156. A first nove convex part 330 is forned on the outer side
of 10he depeibed gvidndfatzito &FigrdserelBaFignd o0t he front end side, based on
the insertion direction in which the inage form ng agent storage device 100

i's inserted iARtshotvRdniMge7ttod, phirdl fided(shrseabi o foratidcal ¥ imertshie & r ow
"a"), of the opening-and-closing nmenber 310. The first 15 nove convex part

330 i s thospaich0M dicl8fing heenhiawsi 0 Skkieh &f ofdse PlottBE oﬁ@ﬁ%-@ﬁd-&fb@ing member
openi ng- and- cl osi ng nenber 310 (on one side which 1s distant fromthe i mge

form ng, arB 1 0. 298 AR Yhe dfded Partd ™ 2UR r@AttadOWR 18l bF§&d @Rard the insideA
second ve convex part 332 is fanned on the outer sidé of the

gge.”in”%ﬁgﬂb@h@ﬁklﬁd%{%ﬁnn%eﬁrﬂooﬁ fHeqi?dd %n.&‘ﬂﬁ)%ggﬁ.ntot it @r&hibRGh! on

: \ rrage. . ng agept st orage devi ce . !'S Inserted into the
R8T LR 38 AL RSCLAL A RRSALEE 0 IR, AONG ) Pl M 5
A T T LR Y

up and g(xj(?o%s dilélifcz)% Ot?lé \(/)%grplné-ggdjc%%gl% frgém. eprg s% f)'\(g] Sa& e deillilu%,e the

opening-and-closing member 310 can be guided by the guide grooves 142 so as to slide on

the opening-and-closing member support part 140 and can move relative to the image

20  forming agent storage body 110 (see Fig. 3).

The width (D in Fig. 7) of the inside of the opening-and-closing member 310 in the

direction orthogonal to the insertion direction indicated by the arrow “a” is formed slightly

wider than the width (C in Fig. 7) of the opening-and-closing member support part 140 in

the direction orthogonal to the insertion direction. Thus, the opening-and-closing member

25 310 can also move slightly in the direction orthogonal to the insertion direction, relative to

the opening-and-closing member support part 140. The width (F in Fig. 7), based on an

20



25100 is inserted into the insertion part 500, the first nove convex part
330 and the second nove convex part 332 are used to nove the

openi ng- and- cl osi ng nmenber 310, relative to "tinning agent
storage body 110, in the direction crossing the insertion direction the
i mage in which the inmge funning agent storage device 100 ' inserted into

the insggt it PS tabObhdabhiest f}ﬁgfebﬁ’éhl B CadeRekitknd tIARrAr provided” Jn the A

second |nterference convex part 322 is formed (i) on the inner surface side

of the dﬂé da(ﬂgmﬁ%m fer ARG ths 1M ﬂﬁ@ (}F@nlﬁgpdﬁéﬁ:‘fjosir% fB&ber 310 in

openi ng- a 03|ng r support part 14 in the rear end, which is
based

dZ‘i?ce"fﬁak}ﬂ?gﬁ%ﬁéﬂé%g‘éﬁaﬂo 8 iaRiolaivtEl arnﬁqtlé R L A
th N f th d-cl m

oppos: 1t iy HE! NG AEGEFRL TR %VE%R%* SO A I

con art 32 IS rmed sg as t omar t he i de of the

ope |n PIRESH éﬁﬁﬂn%ﬁﬁﬁg?r§ﬁﬁopﬁmpﬁé8d ﬁqBﬁlﬁfﬁH%68ﬁgﬂ“% “® he insertion
direction. The second interfer nQe convex part 32 |s used to pre ent t he
openi ng- and- ¢} BOVAgeREAEYt a8 ihifmed it tBe g ot the OBEPE Bt

t heopeni ng- and- cl osi ng nenber 310 closes t he di scharge port 114, from

sl ant i ABCTAPYr lpegﬁlafttnswomderemmg@ W rthenlglaase,fﬁltrn@g@g%tgét%weym 1005
projection part 350 is forned 6 on the inner surface side of the

openi ngs isarted v¥¢ thy inserben pa1600 (ihe ditestionopgissied bydhe aeowpank ngdhameevel osi ng
menber support part 140, torroughly at the center, for exanple which is
based ongilhiéon pareBis anterfence otithom raan cdhipett tSHeofi thagperfiog-adgloagegmensbor age
device 100 is inserted into the insertion part 500 (direction indicated by
t hdOar rsappora’pist 14D ihhiee dpeniongndicated IbysthagrmoentEr tlizidbyangdulaing imove ah t he
opposite side to the engagenent projection 316. The projection part 350 is
f or med tb® openitig-apd-0jositly rhewberd3 tthia thashsdetiof dirdwgioapeThagpaiidg-ahdslosmgnmenber
310 in the direction orthogonal to the insertion direction. In the

openi Ngn@niberA10%6}gs RM&hagkGorti4GR al state MhetOUE Bbvasegl@sddn Red3 Bmge, in
a state where the opening-and-cl osi ng nenber 310 cl oses the di scharge port
114, tRfoved until it abuts against the rear end part 154 of the opening-and-closing member
support part 140 (see Fig. 3A). More particularly, the third seal member 152 is intervened
15 between the opening-and-closing member 310 and the opening-and-closing member
support part 140, and the opening-and-closing member 310 closes the discharge port 114.

The engagement projection 316 is formed on the inner surface side of the
opening-and-closing member 310, which is opposed to the opening-and-closing member
support part 140, and at the front end, which is based on the insertion direction in which the

20  image forming agent storage device 100 is inserted into the insertion part 500 (the direction
indicated by the arrow “a”), of the opening-and-closing member 310. The engagement
projection 316 is used as an engaged part and is formed so as to project toward the inside of
the opening-and-closing member 310 in the direction orthogonal to the insertion direction
indicated by the arrow “a”

25 A first interference convex part 320 is formed (i) on the inner surface side of the

opening-and-closing member 310, which is opposed to the opening-and-closing member
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25engagenent projection 316 of the openi ng-and-cl osing nmenber 310 enters

t he engagenent concave part 148 of the opening-and -10 ing nenber support
part 140 as shown in Fig. 10. Thus, in a state where the

openi ng- and- cl osi ng nmenber 310 cl oses the discharge port 114, if the

openi ng- and- cl osi ng nmenber 310 receives a force in a direction in which the

op g- dupp&siphd MBIREY oS 1k tdur RUl! et P34 silik qBed g, QDR NVRGh 39 Baseldos 0

menber support part 140 (a direction opposite to the insertion direction in

whi ch t; I L QG ) ' (oS d r: j
insertf%ﬁﬂ%gﬁgg%%@hgh3?¥§gﬁﬁgﬁééﬁgﬁgg?€§¥%§ggﬁggfﬁgﬁ%g?g}g%%fhgigF#hﬁhe

t ubul ar. i tnq. | NQ-.8R0C I part
140" od BT o 500 QL Ul NE 8D, AR T s RurTRE b SHRRPIHR B o
out fromthe openi.ng-and:cl asjin er 310 (a_directjan. indi cated an
arrow el RVENAIE o Bel B elorcbtd ehyin bR B eRO BN R B par
148 _i nterfer. nd 10 age.Wth each other so as.to prevent a tign of

{ he S opdRTHeh (AG B8 oA raRES PaItD! Ior PR Gho sigh e RiBa istat SR P26 i n a
pul I'i ng-out direction and to prohibit the discharge port 114 from openi ng.
Thus, IRABHECTEYRE B2 SFBagenedypkli) 98 2840 O e g siadarar3ill 1y 1B & ande

di scharge port 114, if an attenpt is made to pull out the .

openi ngoamdliracien.ngWhenitles ompnmg-and-elesiag mesmbes 310 locgiqddatthopositiorpwhereout

the tubul ar body 116 in the arrow "d" direction, a state where the

openi ndhanperingendglosmgbmemBan3 Hh glosese thendigehatger penhd 14 geones soaasaigeslagdy 110
can engage with each other is kept, and the discharge port 114 does not
open. relative toTthasmaghrempagent storage vody d 1 fahe fitst8ntevfhrenbe canvies edrta20t he
engagenent part, and the engagenment projection 316, which is used as the
engd@agedntpeteites lnethne alitdertncesnvpage pirt 120 t he engagenent concave part 148,
constitute an engagenent nechani sm 420. In the state where the

openi ng- and- & ofistgnEBbebnk0 #droSeX) t ke fdhBehasge thror dutdrldsidd haf ihe, in
the state where the engagenent concave part 148 and t he engagenent

proj ?Cbb&ﬂnﬁihﬁd{éﬁd@si@nﬂéﬁﬁem t0harRBiGRhO BT end H18e, VAGRDSTBRLinfRENRHirdtiott 20
prohi bits the discharge port 114 from opening. On the other hand, if the

state WiQhecH e iﬁﬁ%@ﬂﬁ-ﬁﬁﬁg AR cRYReRRNIcc 11hB i8Mthedad o BNIRGGHBAhaRIsEDEC i ON
316 can engage with each other is released in the engagenent mechani sm 420,

the opefiNGoAMHEARS bY IndBIDG “a3)1 Qriife H)dnANLshd-QoSRE Tmetibd:Nab. t B first

15 move convex part 330 is formed only on the lower side of the outer face of the

opening-and-closing member 310 (on one side which is distant from the image forming
agent storage body 110) in the up and down direction.

A second move convex part 332 is formed on the outer side of the

opening-and-closing member 310 and on the rear end side, based on the insertion direction

20 in which the image forming agent storage device 100 is inserted into the insertion part 500

(direction indicated by the arrow “a”), of the opening-and-closing member 310. The

second move convex part 332 is formed only on the upper side of the outer face of the

opening-and-closing member 310 (on one side closer to the image forming agent storage

body 110) in the up and down direction. When the image forming agent storage device

25 100 is inserted into the insertion part 500, the first move convex part 330 and the second

move convex part 332 are used to move the opening-and-closing member 310, relative to
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openi ng- and- cl osi ng nmenber 310 opens the discharge port 114, How he
engagenent between the engagenent concave part 148 and t he engagenent
projection 316 is released will be described | ater. Here, it is
assuned that an external force El is applied to a portion on the forward
end side based on the insertion direction of the imge form ng agent

st or agqndifhserotthel 46 dokBEHoAY 11NUMGRE Aheior B8sahd B inrlioR Bfedifont N
opposite side to the engagement hechani sm 420 as shown in Fig, 10,In this
ease, t ' t 2 J i and
ot or £ of ol i iahil BLEE RES SRR QRN O IRGRET s ERRLBH alidng ¢

part 1 nd..t hus,.t he .openi ng- aneds cl osi ng menber 310 is prevented from 10
rotati f{g‘% 5 E%E’éh‘iaﬁedﬂ%)ﬁ B E)‘%glnd1 ?'r omslantingly noving relative to the
tubul ar body 116. |f the openi ng-and:cl osin er, 310 rotates. .cl opckw se
i H g 10, A SRand RO COHAR DI ChBoEReTD BEMeERer Heltth oS Ry
projection 316 and.the engagenent .concave part 148 m ght pe released in the
engageMPRRINEREHAHINE wrgbey HbY @n?ﬂpé’us‘if? EhHSoPRRAHE- M REVER MERRIsecond
interference convex part 322 is formed, so that this concern of 15rel easing
t he engdpRareRert ilA0: (g inHiyaganenh whikhishased apthejigseridep digection in whichrthen ¢t
is assunmed that an external force F2 is applied to a portion on the forward
end si deagbieretngagetiestorage devien 180 rie dnderiad afitot the insestipn part 30 ddiaedion
storage device 100 (direction indicated by the arro , of the

openi ngndipated |bysthegamewhér’”),340 then dpeming-hed-shsimgsindmbas 3l A eareln &y emethe
mechani sm 420 as shown in Fig. 10. In this case, the first 20 interference
convex oppodite32de ionthe chgagesment proj¢dtienidiber The serwad dokrdarcecpearsitved pért 328d t he
openi ng- and- cl osi ng enber 310 is prevented fromrotating countercl ockw se

i 161 g.is Idmeddofasampsdjadittbwatdythetndidgof teatpenigtandtdiesingiigher BO®Ih the6. | f

t he openi ng-and-cl osi ng nmenber 310 rotates counterclockwi se in Fig. 10, it

I S congekdesh diidgonhieroand age®AtdiRetive e MMHNR conbpa flRétce o) &CHdrosn Bik6 and
t he engagenent concave part 148 m ght be 25rel eased in the engagenent

mechaniygel 42 Qrevet i SpSHRERhALYSBIFPRGIFRAB] 0 hQWRNETs: 1okhed fih rthé f)osition
interference convex part 320 and the interference concave part 156 are

for med 130 %l%i%perx%%i%%ﬂlagiﬁé M&hbéed RS hB&iSAIRIEITN T 14, b &1 SRGRoeTEN

mechani sm 4
with respect to the image forming agent storage body 110.

15 A projection part 350 is formed (i) on the inner surface side of the
opening-and-closing member 310, which is opposed to the opening-and-closing member
support part 140, (ii) roughly at the center, for example, which is based on the insertion
direction in which the image forming agent storage device 100 is inserted into the insertion
part 500 (direction indicated by the arrow “a”), of the opening-and-closing member 310 and

20  (iii) on the opposite side to the engagement projection 316. The projection part 350 is
formed so as to project toward the inside of the opening-and-closing member 310 in the
direction orthogonal to the insertion direction.

In the opening-and-closing member 310, which is configured as described above,
in a state where the opening-and-closing member 310 closes the discharge port 114, the

25 engagement projection 316 of the opening-and-closing member 310 enters the engagement

concave part 148 of the opening-and-closing member support part 140 as shown in Fig. 10.
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As described above, the first interference convex part 320 and the
interference concave part 156 constitute an engagenent rel ease prevention
mechani sm 440 that prevents the state where the engagenent concave part 148
and the engagenent projection 316 can engage with each other from being
rel eased due to an event that a front side 340, which is based on a
di rect ifys] i AM4E WHeREHERBBAIRG-2RRH1 kS BE bBETIE 034 Chd MVERrdeH RPEM, fhe
di scharge port 114 (the arrow "c" direction), of the opening-and-closing
member (id Oy sh vl Vasmbe 516 ARBOSL (£ BlceSft 10Rirk8id % CRARECHRN!

t t 3 (nanely,

concave pa g an engagement projection a direction

bei ng . fro engage oNe reg 1 d th t

or of ecthing B N BERERICT & RIREE b Rghs g sk e E A

The second interference convex .part, 322 const.itutes a, e enent. rel ease

or event BT BT 4G KERFSSHERSPPHIR P UERR R e lp e iR EhetcdREREmont
concave part 148 and . engagenent pr.oj ection C engage. INi,th each
other 8 %@?&@d?‘e%i@@eﬁ i BRI O B S ¢ fiseRto8; BUcaeg Yigeed on
the direction in _which the openi ng-and-cl osi ng nenmper 310 noves to open the
di schard§@Vpost 1m Fg. (Hoperdf thtubalar hadyctliopiovidse Wit thsepspg-andrelosiggi ng
menber 310 slantingly noves in the direction toward the engagenent concave
part 14grabfd suhporépgdddfanrecipeso} &ee i astigcliomie Maichathgtplader ledyablér sachi ng
to the engagenent concave part 148 and the engagenment projection 316),

r el at i \elled onhé&omitgeofening-myl-elgeing nstrobeargel lo@dgirgction indicated by gosirewonal
relationshi p anong the projection part 350, the engagenent nechani sm 420,
and t hé€déndagenggemesl pasetion Sdéndndothe naghgamann cédaviespazis 14®intefere afidat i s,
t he engagenent nechani sm 420 and t he engagenent rel ease prevention
methanieagagbdfitiaeshptiarisded toprevast Sindeodf the @ peagiand-castheahaabad Ifenrber

310 (the left side in Fig. 2510) in an orthogonal direction to the noving
di r ect iaQAotidh ¥th€ ubulie HeRENL 6 &r paHiak@sit dgedPibAl tSpEhiBIVES dish@pe poithe

di scharge port 114 (the arrow "c" direction). Al so, the projection part
350 is 1p4 onslepkr@il. t he ot her side of the opening-and-closing menber 310
(the right side in Fig 10) in the orthogonal direction as shown in Fig. 10.
The proj ecti qfy, ,%tthéégte'@hefre&H@&bemlgpm-asan%m&r 8§ clREd 1 F&nhike Fi 0.
10, which corresponds to the one 'side of the openi ng-and-cl osi ng nemnber

310, fr tihe: ol | j | i L.ch canr i de of
the opBarmatoitananmpl £ Hds. b ol he e R R b b o 1o

Dr 95 eCtict QR 1% 3PARSHPRINES kD4 18I9ETRAL APGHRNNAIMA20. Jidhd

engagenen prevention nmec i Ch aré provi on the one
si de of the opening-and-cl osj.ng nber. 310.. Fi.gs. 11 nd 11B s t he
ngage MRHITFEBAIAegiA FSgocr O 3k lhomats emine awgdsfie TebhA T iz i n
whi ch the en enent. concave part 148 and t ngagenent projection 316 can
onage PR e FBr 1 R erhihs ISERUE Dot 154 GANaRE A et hani om 4901 1

whi ch the state where the engagenent concave part_ 148 and the engagenent

proj ecti on 318ubdbe ergaeEeH ORCREIRTLI e Ve s dsehasiye eagagsAsRhPIth apfl g,

11A, a length G in the direction orthogonal to the insertion )
the engagement projection 316, which is used as the engaged part being able to engage with

20  the engagement concave part 148, constitute an engagement mechanism 420. In the state
where the opening-and-closing member 310 closes the discharge port 114, that is, in the
state where the engagement concave part 148 and the engagement projection 316 can
engage with each other, the engagement mechanism 420 prohibits the discharge port 114
from opening. On the other hand, if the state where the engagement concave part 148 and

25  the engagement projection 316 can engage with each other is released in the engagement

mechanism 420, the opening-and-closing member 310 is allowed to open so that the
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15 direction (the arrow "a" direction) in which the image form ng agent
storage device 100 is inserted into the insertion part 500 (arrow "a"
direction), of the engagenent part between the engagenent projection 316
and the engagenent concave part 148 is formed shorter than a length Hin
whi ch the openi ng-and-cl osi ng nmenber 310 can nove in the direction

orthog inr i r e tthe g si ng
menber uppg%tnh%()él ?{%%P %OI e éftsﬁtﬂi cggﬁv#é &?hlemengggghﬁe}n%@ég%?g@tl on

concavi i B S FARARRTERCORGR ﬁﬁaﬁ{d&hﬁféﬁé%%%%‘? BRI PGRCBARRERE o

of the h i.de, co vggtgart 150 in the insertion direction. In addition
to apppg $ %?%Q) Fh the pul l'i ng-out direction (the direction indicated
by the arrom1"c" .shown in, Fi 10 t he pen| nd- cl osi n er ,310 or
2ol yi ng. o oBIeGHAES o (Haf n FREBUL RIFF ELE BRPICLRE CiorEct PO REVEHc ed by
t he arrOM/"d") to the tubular body farce in a directiaqn_crossing
t hedabsPd sidsraged onsthgdptertaen digedting O%Wﬁgor&ﬁag e singa @9 %r the

i mage form ng ent storage body 110, the state where the engagenent

concav dlifsgien lﬂgc%tﬁdi o ehe rryerye i el a9dope chE oPPIDEHC cude dnglgecngagsmeich
other is sonmetines released in the engagenent mechani sm 420. In this case,

t he opengohgniamdt2d| asshayn e il 0310n this edve, thaweronflgnisiiatgnageenvestpertageé body
110 noves by a 5 length equal to or {treater than the length J of the
front enthepontoi amtat witte agdiiigterfemnweith paside ¥&0 part phehd npering-end-diosimgt i on
and t hen, the opening-and-closing nenber 310 noves in the direction

Cr ossi mgerhiee sups@t paron40li andahuotheropeaingeadicbosidpemomdar A snotevdntsi ingmnenber
support part 140, and the engagenent projection 316 is detached fromthe

engagenreniting oleRwiseda Mg, 14BandAFoinhdartighosioeitg jeladivead ilentuBilar bsdyét@ched
fromthe engagement 10 concave part 148, the state where the engagenent

concavef ﬂl@r&lpeﬁlﬁﬁ -aA0¢1shes RRABEEFENotRENEIBEIEWIRS inLEG. CaNt RN@asanyd that éech
other is released, which opens t he openi ng- and- cI03|ng menber 310 so as to

open tRhgo &er%ﬂaf)&%egﬁ"iﬁe erﬁént?'fg]‘é@nér{BfG Bnd ‘Eh%%ngggéih@ent 1:8n5aQe :bﬂrtslhfgw a

function ot the projection part shown in Fig. 12

openi ngm@ﬂld bE! RRLAY B @ﬁ%e'éngdjggxﬂeﬁt Rengdsm 04705 ihOthis exemplary embodlment,

however, the second interference convex part 322 is formed, so that this concern of

15  releasing the engagement in the engagement mechanism 420 is reduced.
Then, it is assumed that an external force F2 is applied to a portion on the forward
end side, based on the insertion direction of the image forming agent storage device 100
(direction indicated by the arrow “a”), of the opening-and-closing member 310 and on the
same side as the engagement mechanism 420 as shown in Fig. 10. In this case, the first
20 interference convex part 320 interferes with the interference concave part 156, and the
opening-and-closing member 310 is prevented from rotating counterclockwise in Fig. 10
and from slantingly moving relative to the tubular body 116. If the opening-and-closing
member 310 rotates counterclockwise in Fig. 10, it is concerned that the engagement
between the engagement projection 316 and the engagement concave part 148 might be
25  released in the engagement mechanism 420; in this exemplary embodiment, however, the

first interference convex part 320 and the interference concave part 156 are formed, so that
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15 open the discharge port 114, the state where the engagenent concave part
148 and the engagenent. projection 316 can engage with each other is

rel eased in the e gagenent nechani sm 420. Then, when the

openi ng- and- cl osi ng nmenber 310 noves to the lower side in Fig. 12 relative
to the openi ng-and-cl osi ng nmenber support part 140, since the projection

part 35QisiconfrR ¥ B8éhsir b %ﬁgdg@n@eﬁ%wﬁ@en%a@@memﬁwﬁnﬁﬁmm Rsédi@edrenber 310

and t he openi ng-and-cl osi ng menber support part 140 becones narrow and

thus, the Opﬂlg&'c\%ﬁgd %l)ﬁvzé, e '}ﬁﬁbﬁﬁerg}%&e&%ﬁ myawﬁf $hd lec{ fd tRerference  AS

shown in Fig en t openi ng- an 0osl ng er 310 is opened so as

to ope i r t..1 I LG - I - i menber
310 T ot gl esnrt R R Rls atbnehg MR AR T8 R
projectjon part 350 cones into contact wo.th the opening-and-cl os] nmenber
b upbor (16 SER e i GRERE iR ARV it B e s PRl PR eB T el o
about the projection part 350 cqunterclockwise in Fig. 13 w t he .

or op ectEREeRIE cagnobEr @rpﬁ)ggela% et e i P ot e Sonr 99 MG Wiisor ¢ ne
openi ng- and- cl osj ng, menber . 310 in the direction opening the discharge port
114. A%aﬁ%o’ép?eﬁif?ém&n’é}— whiss thg qpspngrang 1dos g t‘IFF‘é‘Fbch?tlgt ’@§V%?06’uf’l’ftrhg‘e
projection part 350 counterclockw se, it beconmes easy for the first

i nt er f diissherge ruhd4 (Bhe @r9R0 “¢0 diraeteap e pE thi topening-andtcdesing awerbes cHOave
part 156. That is, since the projection part 350 is formed, it becones easy
for t helaatigalyemeres imelhsasppasitedaetiion tarsleh ergagamaniocansavp pprt lé8azndc bepar ed
with the case where the projection part 350 is not forned. As shown
i n Fi g.engdgenwine prdjémeioopdii (ngmalyd a climsiiom bereghway 3tin itle opepederscoasaveo open
the discharge port 114, if the opening-and-closing nenber 310 rotates

cl a0kwpas 148 4l thEiepgagdednaun grebaivini Jigl)yredmivesto thé émpgeoformingpapepa storaps0
cones into contact with the openi ng-and-cl osi ng nmenber support part 140,
and t heoapend.ng- and-cl osi ng nenber 310 further rotates about the projection
part 350 clockwise in Fig. 14 with the projection part 350 serving as a
fillerumin g$socdcdhi OmtMdrEh® IBVRxODaktheDP edtinb@ARd s CbRicBfiche #lgise310 in
the direction opening the discharge port 114. As the openi ng-and-cl osing

menber ol endd shbticdfini&ERUBDRRa P el dis HeUUAE bR BRI dngdRn G QEKMVE Parti €
beconmes hard to rel ease the engagenent between the engagenent projéction
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he  inserti on e I nSértion

art 500 i.s forymed with an _agcept ance por.t The accept.ance port 502 has
g di ané’?eéll?beg | % & 10 Oﬁeﬂaﬁ]et ﬁléa?aﬁ%egﬁ%opuhﬁeﬁt&eaﬂ&%’ §tg léegfﬁo ev(?ft:t €100
and is in.parallel.to the insertion.direction of. the im form ng agent
oy he P B Bt s RRet, 5T Gy RELY Pisvcs i theinetfon Wivg i rEaBn

direction fromthe front side of the_inagg forniag agparatus 6 tﬁ_the rear
si de 258RcavRartitfeatb e figaappe Aroiecton THe Ramde HaFeLBHEPPEAEI S fed on
bot h si des of an

the engagement concave part 148 and the engagement projection 316), relative to the image

20  forming agent storage body 110.
A positional relationship among the projection part 350, the engagement
mechanism 420, and the engagement release prevention mechanism 440 is as follows.
That is, the engagement mechanism 420 and the engagement release prevention mechanism
440 are provided on one side of the opening-and-closing member 310 (the left side in Fig.
25 10) in an orthogonal direction to the moving direction in which the opening-and-closing

member 310 moves to open the discharge port 114 (the arrow “c” direction). Also, the
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inner wall faces of the acceptance port 502. The guide parts 506 Cuide the
nove regulation part 166, which is previously described with reference to
Fig. 6. A coupl ed part (second coupling) 510 is provided in a front
end of the insertion part 500 in the insertion direction. The coupl ed part
510 rotates upon reception -a drive force fromsource (not shown) provided
in the prfR&H PIiBRY iABRAEIUS TR Sth&odYe of 1t opdien M&l_@ﬁng%ﬁém%@l'os ,
formed wth plural coupling projections 512 at predetermined intervals in
the cir, gl di i LG I . i a :] axi s
A S L P A T R O e R A L
proj ect | . the i ri escri be hg coupl i ng
6823?]5 gjig%ogxfled t%l %@%%P {oltv%gclg& leftls%?e & E% ;lg,r\g{u%R%Xﬁem%ﬂgs i %[e o

part 1 hé coup par are cou ransmtting rotation
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directiagn of the inmage form ng agent stor age devi ce 100 by, an urgi hg nenber
514 suchlasfosmed;tp Pegiegt igpvard the spacphshveerdhe pagacement Beshsaisnbi2y sndibech t he
i mge form ng agent storage device 100 is inserted_into the insertion part
500 (t l§Bgagerent radeasgipraieniion meckanign 449, whichfase greededson terngaiidesothe
corresponding to the connection part 132 of the storage nedi um 130

descr i loeeninpevé-clesingoeindeBl®n a side of the coupled part 510 in a
direction perpendicular to the insertion direction. The al 520 is formed of
an el asti c nEigsed 1 Aaanidnl B ohaluahé engagensut meabamsmpld@e §jg.ilid sHowsherei mage
form ng agent storage device 100 is conpletely 20 inserted into the

i n$ert ieogagearcht S96chahisen t4A0mimaivhizRO thar esgegenidne coraectpadin 1d8r and 3eof di e
storage nedium 130 so as to elastically urge the connection part 132 and is

connectkfghdemehhfrojeiiog Aliaanpaghgel Wah each other. THEigi DEB khd W8 tHeadHga Bkt S
formed wth a devel oper acceptance port 524. More specifically, when the

i nser t inQRh&HISBCA2(OMn | Whidhi BB dthe WHBECthbOsPapemagedncat O page 14 \ang ehd 5100
is inserted into the insertion part 500 is set as a reference, the

Lot UBpAFREERONERORALE S ap g hcid aslge ol a1y back from &

As shown in Fig. 11A, a length G, in the direction orthogonal to the insertion

15  direction (the arrow “a” direction) in which the image forming agent storage device 100 is

inserted into the insertion part 500 (arrow “a” direction), of the engagement part between

the engagement projection 316 and the engagement concave part 148 is formed shorter than

a length H in which the opening-and-closing member 310 can move in the direction

orthogonal to the insertion direction relative to the opening-and-closing member support

20  part 140. A length I by which the engagement projection 316 entering the engagement

concave part 148 can move in the engagement concave part 148 is formed longer than a
length J of the front end portion of the guide convex part 150 in the insertion direction.

In addition to applying a force in the pulling-out direction (the direction indicated

by the arrow “c” shown in Fig. 10) to the opening-and-closing member 310 or applying a

25  force in the pulling-out direction (the direction indicated by the arrow “d”) to the tubular

body 116, if a force in a direction crossing the above forces is applied to the
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insertion direction. The devel oper acceptance port 524 has a di aneter
slightly larger than the discharge port 114 of the inage form ng agent
storage body 110 descri bed above and has a | ong hol e shape elongating in
the insertion direction in which the inmage form ng agent storage body 110
is inserted into the insertion part 500. if the inmage formng ag 5 device

100 i s gRenmbahaldodifs Blch@fr 310 Qrtthe ihASEfdridih Badk shR%e bOE fRYehopSte

acceptance port 524 is connected to the discharge port 114 of the inmge
formn I: I are
for med e e ShEEERRACEOatd Part 148,y B b Rae SR AR SRS 588 e

i nserti . . i ] t he
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10 directi.on i .ch the i e form ng.agent storage devi 100

Fnser t deRanriS b wepen Tars EoTeEr IR rired BBty (102l By age
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gul S panat g WRE Eeoteh P RalgLD oL Host 874 pivelon s g hoties g
menber support. part 140 of the imge form ng agent storage body 110 to
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direction in which the imge form ng agent storage device 100 is inserted
i nto tKérepden crepme the insertiphe dirpefton: rdatiysate thoensangzandrqlating member
openi ng- and- el osi ben regul ation part 530. Wen the insertion direction in
whi ch tshepdrivpge 48k rind ghagagagesent agejectenn 36 ipdeiaghddnfrent ¢ engagemerd
insertion part 500 is set as a reference, the first opening-and-cl osing
menber corgayegtarodards B30eciggtmemepkojdction S anpldetached dromallie engagamgentn t he
direction orthogonal to the insertion direction on a rear side of the
devel opencaeqept M8 ahpotate bhdrel thetdngagemsant tconcavei paeiCt4and the ¢pagahber
words, the front side of the inage form ng apparatus 6). The front end face
of t he pagiestionds @ enen@sicgitheadtesth&lio rélBasellewhioh @Féﬂsqne dpériei-and cRbligs

agai nst the first openi ng-and-cl osing nenber regulation part 530 to bl ock a

f urt hemdmmye 390 sbAetPHRIN tRYdRBKkrse Pt 194, MBRRSKN #1Pigl mmhe i nsertion
direction in which the image form ng agent storage device 100 is inserted

into the i nsgqési_ PP §ho'§99f&rﬁ%€n%ifﬂxe_ﬁéj)ecti3}h ot B§@t openi ng- and- cl osi ng
menber regul ation part 530 is not limted to the wall and nmay be shaped
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can bl ock the nove o e openi ng-an oSl ng e Is not imted
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projection part 350 is provided, a distance between the opening-and-closing member 310
20 and the opening-and-closing member support part 140 becomes narrow and thus, the
opening-and-closing member 310 becomes hard to rattle.

As shown in Fig. 13, when the opening-and-closing member 310 is opened so as to
open the discharge port 114, if the opening-and-closing member 310 rotates
counterclockwise in Fig. 13 and slantingly moves, the projection part 350 comes into

25 contact with the opening-and-closing member support part 140, and the

opening-and-closing member 310 further rotates about the projection part 350
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10 the first opening-and-closing nenber regulation part 530. Wen the inmge
foming agent storage de-vice 100 is inserted into the insertion part 500,
-the second openi ng-and-cl osi ng nenber regul ation part 532 sandw ches both
si de faces of the opening-and-cl osing nenber 310. One of the wal
faces of the second openi ng-and-cl osing nenber regulation part 532 is

for med owhhddrdodiivisd 1nFF1 583 Rﬂ'f’thtth@ExQ) &'ﬁ@n%aﬁ%@%@r\@ﬁg‘v‘%a RAEnPRZsbd@dtioRr 0j ect
toward the ot her wall ace When the inage form ng agent storage body 110 is

i nsert gy Qﬁrﬁ)v%?)? t%@@?é; ﬁégo&daglbglngqgemﬁé?%lb'lﬁ e AF&LAdN gﬁélj

11n
second press pa use ress the openi ng-an glng el er 310

e % 20 BB @@%103@3%1%5&19 hﬂprfﬁﬁfl‘%r R NN

"a" in the I re owar ace, nane

directi of 20an arro ertion part has

Ul 1+ ngSBspur gt thhspmr® ey For B2 i ipleBRRr SR Rers ?@Jpa%e%ﬁwnenber
536 _has ase 538, a bend all nc art 540 extendjng fr the se 538
in fhe Vb‘ﬂﬂ gtebfgfena? F@@@W%ﬁaﬁ\%@h Thé lﬁesmq?&agpﬁ?«‘rﬂ(’ﬁgmgg’gﬁls eig g body
110 is pulled out fromthe insertion part 500 (a direction |nd|cated by an
arr ow Pseemgs easy {pF dhe FREREI0HEN dLdda8S | TGV SREIRE e MeEliAna t 449 th aanerate 25f or med
at a tip end of the bend all owance part 540, and a popped-up part 544
fornedCpﬁm&WduwﬁeﬂwﬁaﬁiWbﬂfﬂh%P%wﬁ@0n$ﬂQ3ﬁﬂlﬁﬁ@fbﬂn%ing out direction (in
ot her words, the rear side of the imge form ng apparatus 6). The

pul | i ng- out Peghbeniiokigrdrbwhen 88 dpsnimgeandeddasing membeha] & sopeded so as to

openi ng- and- cl osi ng nenber regul ation part 532, which is placed on one side
and haspthe¢hddisehdsB8 pbit Xidd, ifahe peningandicbosingamembe0 3 10 hetatee nibciivisswance
part 540, the third opening-and-closing ber regulation part 542, and the
poppedfig périndS4kntiagly mieeed, nthe gpmljdcyion npare JpOns@meo ivtbasdrtactdedtar thet i on

of the bend all owance part 540. The pulling-out regulation nenber 536 is

pl aced openihfahd losiderderrer StisRet parte40f addhtheb@ndingt dravelogieg Padnibed4Ap t he
third open g-and-closing nenber regulatlon part 542 is ahead of 10 the

second feReRi Beht@&Nshost @Rl ﬁmj JYBO® ?;m regulladiivite nﬁFigh iaawltm&ﬁro;]e%u@h aafd on
the one side, in the pulling-out direction (in other words front side

of the i he
Thi 1a- SoTRSRiAE M NUIARATE Yl dHon Rlih omBLE BFthe BB e

openi ng Gnﬁtﬁéhﬁﬁéc%%n%%gg tﬁfﬂﬂhﬁ&rgér’rgoﬂal b SAe g]g %ag?g%& gﬁs@g%%ﬂﬁl when

V|emed romt ront ornlng a en the

| nger thop @i Eckh ag, L 4 &aggatn}% bJR9S0 ' SRAL. SHUANS ARV 16500 b

i nsert r'nser 'S se erence,

0 en|n and cI i.n nber ulatlo t_ 54 rovided with a clined
fhce wi %&Rﬁ}eﬁ‘ﬁg‘?ﬁg% %35 @f%s&h%%n% Y AT S L e
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mechanism 420 to operate as compared with the case where the projection part 350 is not

formed.

20 Fig. 15 shows the insertion part 500. As shown in Fig. 15, the insertion part 500
is formed with an acceptance port 502. The acceptance port 502 has a diameter slightly
larger than the image forming agent storage device 100 and is in parallel to the insertion

[11 ”

direction of the image forming agent storage device 100 indicated by an arrow in Fig.
15, that is, the direction from the front side of the image forming apparatus 6 to the rear side
25  of the image forming apparatus 6. The guide parts 506 are formed on both sides of an

inner wall faces of the acceptance port 502. The guide parts 506 guide the move
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20 inclined face is directed in a direction in which it approaches the
second open ng-and-cl osi ng nenber regul ation part 532. placed on the other
side gradually as it goes to the front side in the insertion direction (in
ot her words, the rear side of the inmage form ng apparatus 6).
When the insertion direction of the image form ng agent storage device 100
the 25%%&1‘%5@@@&6@,%&9@)3ﬁrévi%ﬁél A8sRbe MeMaRESenck o Fhe 6l nclined -face of
the third openi ng-and-cl osing nenber regulation part 5 is pressed in the
insertion dir j t r . f-.t p Tgale’s 10! AShOdndtRiher 310
in the i nsert[?g%ﬁ@?? @f‘é‘?i(E%OSI%&%P#’I‘@?lgo‘é-ﬁ}gwgg‘?[‘]ﬁ %4é&ggntghe [ ?rarglje orm ng
agent stor . 0 ( Fi g. -u 4. .1t he
bend al agtm%ﬁlgqgghsg’é&% Cﬁg‘%gﬁ%s g@a% P E%ff %t 5@?5@%888 T Fétc E@[lee%gd (gll#egwance
d _openi ng-.and- ¢l osj ng

part 540 becones, el astical ly .defornmed.and the thi - n
menber PSR A PG 450N rRE BACAR BHPE R KirE G g e et B ape
ti ere the third openi ng-and-closing overl aps. the sgcond .

openi yg}i-a o W8 P Al fgea%ff mt!hdﬁuragf?urg@g,lﬁwwspﬁe 2 Presipieminhe
side, when viewed fromthe front side of the jnmage fqorm ng apparatus 6, the
i mage flBieRYahy Inalhe rircemderspiéal shvggtian of Hacirqwenfeisass hginga-relagen sgismsiber 310
are allowed to :nove., 10Wien the image fonmag agent storage device 100 is
pul | ed ssuterf r'bie eomplingsprioigctanpal? opeage P | pHig preigetinyent24s pbthege
device 100 is noved in the opposite direction to the insertion direction.
Ther ebycouphieg paal 2@ ddscoibed boupend ity emgplidg parid 20embddhe gauplédparhél® axger ti on
direction abuts against the front face of the third openi ng-and-cl osi ng
menber aoeplet afor dranpaitting4Re irotatibve fores gpt the rcodplisge tphvnl 20asw anho Iretage Heve of

t he openi ng-and-cl osi ng 15menber 310 in the opposite direction to the

i ndeér t iagitatibrr ecdrnleed 126.r €fhd avwtled tpaet Shtde fuppodtery nayebly &t oicadgesehizdy 110
isred in the opposite direction to the insertion direct so that the

openi nghigbto lrowhitl theihale BiinFmeest dtelagt dveicé 000 heinkdrrdanfoothstimgriagent
storage body 110. As the opening-and-cl osing nenber 310 noves relative to

the i mgge {00 MdB @gedto HeosRB8ItO Y td Ik idsBRiod EFRAA ST PR ImdskAfokBing osed
(see Fig. 3). Thereafter, the bend all owance part 540 does not

becon® glashdadd hdide] U Bpsh uRiith fh@ﬁb&?ﬁ 1%#&9%95_@91*1@% | osi ng menber

regul ation part 542 regulates a nove of the opening-and-closing nenber 310

unt’i | the engpaaTRRtREa)eE: @RI atn 1A3ARE AR A0k | RSINCHTRIDR 310

enters the engagenent concave par . opening-an ng menber
PR s BREHed 48PS OB SRSU 0N LR P RIS HRR) IO
}[mhiecih n&gri}/inglasrioac%%iegpo%gﬂla % tﬁvcie tcglnn%gt%]n Setlrp 52 om% rétotrarllg% BBt 3?)a({etscr1 % of
above is provided on a side of the coupled part 510 in a direction perpendicular to the
insertion direction. The terminal 520 is formed of an elastic member having conductivity,
such as a plate spring. If the image forming agent storage device 100 is completely
20  inserted into the insertion part 500, the terminal 520 presses the connection part 132 of the
storage medium 130 so as to elastically urge the connection part 132 and is connected to the
connection part 132.
The insertion part 500 is formed with a developer acceptance port 524. More
specifically, when the insertion direction in which the image forming agent storage device

25 100 is inserted into the insertion part 500 is set as a reference, the developer acceptance port

524 is formed on a low side slightly back from a front end of the acceptance port 502 in the
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form ng agent storage body 110 pops up the popped-up part 544, the bend

al |l onance part 540 becones elastically deforned, and the third

openi ng- and- cl osi ng nmenber regul ation part 542 all ows the

openi ng- and- cl osi ng nmenber 310 to nove. Fig. 16 is a perspective view of

the pul l'ing-out regulation nmenber 536. The 5 pulling-out regulation menber

536 haspidifoPanectRas: ThBcPabseraictoanedopesia BAG diahRtek Riifily larger than

openi ng- and- cl osi ng nmenber regul ation part 542, and the poppéd-up part 544

as desqpi RedhABOYEr 114 of the Tindee FinAROUSANE MR bodPFR) BEschiBed 865U Yhd

opening-anggc?gs¥ng neﬁ%ere#eg%Tafpgngggﬁt 5§§QJT%§ﬁ?ﬁ%sﬁcﬁress part 560

and th . . ds.on.. t he
a3 ?iqgr%}_l(g% gﬁ%eg&g&%ﬁ% ggglr% ult’l%gu ?19&‘[159 il %Ec#% gm%ée%[otgﬂ%% a%tent

second opeéeni ation part oJ°éct

t dth th [l f d .1 bed Wh t i f i

T L A e T e
.and t d ) t. 562 d t th

e O T 20 RS SR P B e O S BB g

directign.indicated hy the arrow "a" and in the direction toward the other
wal | f a8, is pemsripd t Fhet‘{ﬂ%’%&ﬁeé@ﬁ b ithe irersgfpapineggentstqrage body 110.

Next, operation exanples of inserting the image form ng agent storage

devi ce 100 i Alwal seeondseds partpad sedforned puithe syrrewrding of ithagevelepefi ng
agent storage device 100 fromhe insertion part 500 will be described.

Fi g. 18&cpeptancsepotti Bdalf the sweriontraet 300s e Harloaf frrsecapguide partaw 26 BomEetEs wher e
insertion of the image form ng agent storage device 100 into the insertion
part 500wasl geadevetbpendict¢pgarmpeporh $2dna- tleodirengiomeonlargodalOtes ther inscttonent er

t he space between both sides of the second openi ng-and-cl osi ng nenber

r edl atdirentigrain wbisR thd-ingagefdrmmgagsmicitorapatevice W®fs inkwetedristerthe asepmnt . 500
to show a state where the openi ng-and-cl osing nenber 310 abuts against the
first @asnsoig- ancheCingfpe fYrmiighaent egtdgatdedivepBI0t isSdthplately inb@ted2idtd thea
sectional view of the 25insertion part 500 to show a hal fway state whereage
f5 86 M NGnReedH paktosa@etHRotohd Ogiiige RRIRIIS M Iched QU ghidonsrbbeesi NSErdfi e part

opening-and-closing member support part 140 of the image forming agent storage body 110
to guide the opening-and-closing member support part 140 in the insertion direction in

15  which the image forming agent storage device 100 is inserted into the insertion part 500.
The insertion part 500 has a first opening-and-closing member regulation part 530.
When the insertion direction in which the image forming agent storage device 100 is
inserted into the insertion part 500 is set as a reference, the first opening-and-closing
member regulation part 530 is formed, for example, as a wall rising in the direction
20  orthogonal to the insertion direction on a rear side of the developer acceptance port 524 in
the insertion direction (in the other words, the front side of the image forming apparatus 6).
The front end face of the opening-and-closing member 310 in the insertion direction abuts
against the first opening-and-closing member regulation part 530 to block a further move of
the opening-and-closing member 310 in the insertion direction in which the image forming
25  agent storage device 100 is inserted into the insertion part 500 (see Fig. 3A). The first

opening-and-closing member regulation part 530 is not limited to the wall and may be
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To attach the imge form ng agent storage device 100 to the insertion part
500, first a user holds the grip nenber 180 of the inage form ng agent t
age device 100, inserts the inmage form ng agent storage device 100 into the
acceptance port 502, which is provided in the inmage form ng apparatus main
body 8, fromthe direction of the lid body 160, and pushes the inage

f or m nghageIikeSdyr RABed hCaIchQQ al RVREGLE, RS0l £ a Sb U6 16y 4she cALBIBRKk ace
port 502." In this state, the imge form ng agent storage device 100 is

gui ded fsomhe ogéx?ﬁ'é-aﬁél-gﬁ)sﬁlf thB8bé 9L i1 19051 GitBPRAL ?égé{fattignt Orttri‘sﬁlgr far

side of the inmg orm ng apparatus 6 while the guide 6 are sliding
h . e 5
openi nd BageFa Sibbid no3 ek SR ETRENER! MRG0l B

. f i nQ- - ¢l gsi nh .
ot on BRRIIREE vl B8 RE 506 s 0T TTERE of B8 oot BER L T i ng
agent storﬁg%éBody 110 is regul ated, and the openi ng-and-cl osi ng nmenber 310

is Pi xdoQ oses the discharge port 114. |If the user further inserts the
i mage form ng, agent .stora evice 100 into die. acceptance port 502, one
corner part e dheeriory R gﬁﬂq@ﬁ % ?ﬁSOB‘g@H?‘Hﬁg'&H clasy MEMRENTsEH 2890 Pebes

into contact with the inclined face fornmed iii the third

openi ng3and T8¢ seqond orppeandwinsing mewbereguigion part SR issigrmedgopenample,

regul ati on nmenber 536 to push the third opening-and-closing nmenber

regul atas gnpparct il exdentling én ppealich gutinthecingssting diieatyer 18 W(hi¢hs thyuingked al ong
t he space between the both sides of the second opening--and--cl osing nenber
r egul atfommng agent58RragadedboW0 ininkerted i thatinseniien pant@ 00 tfiven bothstidasmfe
convex pail 330 fornmed in the opening-and-cl osi ng nenber 310 passes bel ow

t h@Of i rtlsd fipt epenipzand-SBBinzanembler regtlhtors pard A8i0.0 p@ihien gheaintkge [fosning agertber
regul ation part 532 without comng in contact wwth below the first press
part 56fbrage device 100 ishi@sérselr intatiehiasertions @aitS00N ehel sRGE] bpenihgrgndrgiobing
storage device 100, the front face of the front end side of the

openi Ngnehitskr ¢t ASAIG RN sadd@idhes bbl sidisReds aMhébp&thg-and-dhkshdiwahieg by
the arrow "a" abuts against the wail, rising in the orthogonal direction to
the inggption direction, of the first opening-and-closing nenber regul ation
part 530, and a further nove of the opening-anu closing nmenber 310 in the
insertion di td it i ' i [

bl ocked, as ?ﬁ%\/\%ﬂiﬁﬁg\éllgg%iéggp?% {eﬁgmuggerﬁ%rg {l%gfro(g{n%grg?ggyﬂ %gull%ﬁg%zﬁ?or m ng
agent : [YeXS I i.ng- - i.ng
oD, SRR 05 A0 ro Dol SO0 UL ARl S ERER ARl

Ul ALRR A Facd ORI Nl G B IR, Slnl N BRCRLAS 70 SORLAGuERERET 310

i s bl ocked e first openi r“regulation par 0, the
i mge fannin t .storage bod 0 ves ii. i the insertion, direction

ol ot | VEOS TR S e e G CitGescros R Sscond press B 563 &re ey picfte e

as the openi ng-and: cl osi mber 310 noves, .the first. ve convex 0 part
330 coRBYINgREdE {%Pﬁﬁgg%gﬁ’omi’ﬁFé@%“‘ﬁ‘a?rf)s%‘&ﬁiedﬁaerflﬂ'éng%‘&%‘dnﬁ’ﬁe"@%convex
part 332 comes into contact with the first press part 560. Accordingly, the
openi n§Y AIAEPHs Angndrhibedirsghon toward sheerthergaalh &aces prmendnhg dirgction off t he

second openi ng-and-cl osi ng nenber regulation part 532 and noves in the

ar £ow aparrgir €cin Big- dhown in Fig. hich is the direction crossing the

insertion direction c arro-
The insertion part 500 has a pulling-out regulation member 536.

The pulling-out regulation member 536 has a base 538, a bend allowance part 540
extending from the base 538 in the pulling-out direction in which the image forming agent
storage body 110 is pulled out from the insertion part 500 (a direction indicated by an arrow

25 “b”), a third opening-and-closing member regulation part 542 formed at a tip end of the

bend allowance part 540, and a popped-up part 544 formed in an upper part of the bend
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15 direction) of the inmage fanning agent storage device 100. As the

openi ng- and- cl osi ng nenber 310 noves in the arrow "e" direction, in the
engagenent mechani sm 420, the engagenent projection 316 of the

openi ng- and- cl osi ng menber 310 is detached fromthe engagenent concave part
148 of the image fanni ng agent storage body 110, and the state where the

engagerﬁﬁawaﬂéeohﬁ@ t540r31i3A0Py BBKinH Be EMIERBPERAS-2RQOIANE lﬁ%berlpe%uﬁtﬁﬁn sRgage
20with each other is released, as showmn in Fig. 11. It the user

fur t hersgbngefes gﬁﬁiﬁgidﬁ?%refcﬁ 5 (g oﬁ&?%oﬂ%?&@?ea?osq&e b¥0nt q}‘iﬁgg fohgingear

b
side of the insertion part 500, the 1 mage form ng agent storage body 110 is
noved t Si e. ] I 5 . |4 ! nt
ot or agabaays 1l e, Philng ol FRERELGE, MEhber 396 i3 Vol HBPLb A B a0
openi ng- and-cl gsi ng nenber 310 being pressed 25against the .firs
openi nePEMIE O AP eERBer” el eiiarbsEs el By R bEC Ak B ot trerra of
t he_i e f .hg, agent st or.age bo 110.is. copnected to the deyel r
accép'[rg’gﬁee 533r lxgbigotﬂet‘r'i‘éeqlﬂgel?aﬁ gﬁopar eSBﬁ’,dqtaﬁgw%“l?plpfi’i’iggﬁ)r oﬁngcﬁ?’ﬁgns 124
of the couplin art 120 and the, coupling projections 512 of the coupled
part 59@6@%@@8—%8!% EsEbep rfatiofAT A2 dih mmeé-alptpafsé“%m et or age
medi um 130 is connected to the termnal 520 with ur?i ng of the term nal
520. S5iagerally gingggsporsst tq eéastigadpfomeationg gf dhe rhendt alfowpacaerart 94900 Theom t he
insertion part 500, the user holds the grip nmenber 180 of the inmage form ng
agent $ubimggautdegileeon omnzhed SoaistHaced gufhiat ghithe e isharsetimer oh tth@gént
storage device 100. Then, the coupling between the coupling part 120 and
t he coapbwdngeapart 54Q),th¢ Herd opeméng-phclosingerembéraecgtlotiaypantréd? usnhedd addnd t he
term nal 520, and the connection between the di scharge port
10 the second opening-and-closing member regulation part 532, which is placed on the one
side, in the pulling-out direction (in other words, the front side of the image forming
apparatus 6) and is placed in a position where the third opening-and-closing member
regulation part 542 overlaps the second opening-and-closing member regulation part 532
placed on the one side when viewed from the front side of the image forming apparatus 6.
15 When the insertion direction in which the image forming agent storage device 100
is inserted into the insertion part 500 is set as a reference, the third opening-and-closing
member regulation part 542 is provided with an inclined face with which the
opening-and-closing member 310 comes in contact, on the rear side thereof in the insertion
direction (in other words, on the front side of the image forming apparatus 6). The
20 inclined face is directed in a direction in which it approaches the second
opening-and-closing member regulation part 532 placed on the other side gradually as it
goes to the front side in the insertion direction (in other words, the rear side of the image
forming apparatus 6).
When the insertion direction of the image forming agent storage device 100 (the

25 arrow “a” direction) is set as a reference, if the inclined face of the third

opening-and-closing member regulation part 542 is pressed in the insertion direction at the
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10 114 and the devel oper acceptance port 524 are released. At this tine,
the rear end of the opening-and-closing nenber 310 in the insertion

di rection ahuis against the third opening-and-cl osing nenber regul ation

part 542 of the pulling-out regulation nenber 536 and is pressed

t her eagai nst, as shown in Fig. 20. Thus, the imge form ng agent storage

body 1}hHoMRSoRshe Bg_érﬁnglﬂﬁd-gfési‘ﬁ tmeMber S1@LE WPeh&rBoMAUBctRn AR if the
openi ng- and- dosi ng 5 nmenber 310 is bl ocked, whereby the

ot or agd Body P10 B g o tags AR SRk 109 O o Mg e 8310
seal s the,di SENAR08LPAL phid aillE,dTRAP S I A AORR S IV HF el 00 1S

pul | ed he rnsertion par

openi ng- ands.cl osi n r 310 seal st he.di schar rt 114. 20Ln, the first
orent Jep aHEsER AT 50 reoimey, SRS GHY dBSEPRIIRs I8 opetnsRediie

rel ease prevention nechanism 44 as the first interference.convex part 320
for Sod T4 CaRH A JA2 B1EH Rk EmBaRe B00GR Al I A ar P e Bcave
part 156 fornmed in_the, image form ng agent. storage body 110, and the first

i nt er f dhigheBcHBERBd-closing eysplaphtherspePndinsningr BWcdotny Bisibep sraulatiog rakn
engage with each ot her. However, the 25engage.nent rel ease prevention

nechani>$h whirhnlgcadeoncbgfangpided Waen yicwesl Hamethg froag sisls ofdhe 1rpage fegming t he
openi ng- and-cl osi ng nenber 310 and a convex part formed the image form ng
agent sipparatpe Gothe imaee forming ggent stpragehbody dn0i anulgéhef openingrandrelosingt or age
devi ce 100 according to a fir, conparison exanple. In the inmage formng
agent swhonbgellew dbvaxictordovey to the first exenplary 5 enbodi nent

descri bed above, the. first interference convex part 320 and the.

i ntier f er ence Whaicthe émpge foritbbe agant stonapedddvine 100ey @atledgut fiem the insertion

openi ng- and- dosi ng nenber 310 fromrotating counterclockwise in Fig. 21.
Thus, ipartt300, extigfagalforntng agénd stctagddddviied] G(istrhevedddntth®Bpmiite daedtioant end
si de, based on the insertion direction in which the inmage form ng agent

st or agehdlaiskhRn1ffection. NPRAEERE thdk@r &A@ off MK bpdrdm:-Pad-tloSAQ rhdhierdi 106Gt | On
i ndi cat ed by
the insertion direction abuts against the front face of the third opening-and-closing member
regulation part 542 in the insertion direction, and while a move of the opening-and-closing

15 member 310 in the opposite direction to the insertion direction is regulated, the image
forming agent storage body 110 is moved in the opposite direction to the insertion direction,
so that the opening-and-closing member 310 moves relative to the image forming agent
storage body 110. As the opening-and-closing member 310 moves relative to the image
forming agent storage body 110, the discharge port 114 is closed (see Fig. 3).

20 Thereafter, the bend allowance part 540 does not become elastically deformed, and
the third opening-and-closing member regulation part 542 regulates a move of the
opening-and-closing member 310 until the engagement projection 316 of the
opening-and-closing member 310 enters the engagement concave part 148 of the
opening-and-closing member support part 140 and the opening-and-closing member 310

25  and the image forming agent storage body 110 are placed in the positional relationship in

which they can again engage with each other. When the pop-up part 146 of the image
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10 the arrow "a"), and on the sanme side as the engagenent nechani sm 420,

t he engagenent nechanism 420 is not rel eased. In contrast, the inmage
form ng agent storage device 100 according to the first conparison exanpl e
is formed with neither the first interference convex part 320 nor the
interference concave part 156. Thus, if the external force F2 is applied to

an openbigndeft 254280 LEBIIEH pdpup tREpoRRALIGp #1944 08 bBE] HESRA
15r ot at es agqgﬁown F% Figfh21P%%n3pthe?e islgg?ear that a state éﬁg%g an

g? ﬁ 2? evr%m %&gfﬂ.e? CeF aisﬁ@al%{" SSURAES t alglcc‘igﬂ.ﬂg gtgﬁg %g)&éingfh%d%i@ gRgbeW i SRHN

e rel ease n I mage Tormng agent

storag aﬁgMb%ﬁo&gthg&%%g%%gbggggggﬁﬁg&?gq?ﬁgﬂ@kgpn exanple. In the i mge

form ng agent storag irst exenplary 20 enbodi nment
descri bed abqve, .t he second.i nterference conve art .322 is fo d -0
prevent the Qpenthes AnEraGa g b fae PHITT O FaPEPAJ b se TR Fi g.
22. Thus,..if the external fo FI is a ied to . the portion t he.front
onaSsi dbllingabiCaat Rumember s Tt Beft 51 fre bRt pbadl bt
storage device 100.is inserted into the insertion part 500 (the direction

i ndi catoPaniBg-andslosingpempey regyiion Partnt 2o ppd dict ROPPEGEP 1 ME BrilpagiehfEnt
mechani sm 420, the engagenent nechani sm 420 is not released. in contrast,

t he i m#§eve.or ni ng agent storage device 100 according to the second
conparison exanple is not foik..d with the ec d interference convex part
322. Thus, i fFig.Hg sbrweonalwalloface ofthejsscephdneaihgandaglosipe memthea neuddtioni ng
menber 310, the openi ng-and-cl osing nenber 310 rotates as shown in fig. 22,
and t hewag 532. a Thedirsttpness partStaed wreseeomhpresgpaye MEhire gompeslodri tha 084 &aind an
engagenent concave part 148 can engage with each other woul d be rel eased.
Fi 40 23achdfitke accondagenihgyantadoshgememdbeoreggatide parté3260 aade prajectgowarda
second exenpl ary enbodi nent of the in ention. In the i mage form ng
agent shoohgewddfh&g agdeRiidedgbd . t Wehér thetimaxe farhidhy agdnt etirag@Bodgeldor i bed

above, the first interference convex part 320 and the interference concave
par e fiorm¥ekkd mie tHeBsdrti6S part BDE the FRAGRBHAMEIEOPAI! the 38Dnt heess Pakti Jogr ene
are used to press the opening-and-closing member 310 in the direction crossing the
insertion direction indicated by the arrow “a” and in the direction toward the other wall face,
15 namely, in the direction of the arrow “e” in Fig. 15
Next, operation examples of inserting the image forming agent storage device 100
into the insertion part 500 and pulling out the image forming agent storage device 100 from
the insertion part 500 will be described.
Fig. 18 is a sectional view of the insertion part 500 to show a state where insertion
20  of the image forming agent storage device 100 into the insertion part 500 is started and the
opening-and-closing member 310 starts to enter the space between both sides of the second
opening-and-closing member regulation part 532, Fig. 19 is a sectional view of the insertion
part 500 to show a state where the opening-and-closing member 310 abuts against the first
opening-and-closing member regulation part 530, and Fig. 20 is a sectional view of the

25  insertion part 500 to show a halfway state where the image forming agent storage body 110

is being pulled out from the insertion part 500.
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10 concave part 156, and the second interference convex part 322 constitute
t he engagenent rel ease prevention nmechani sm 440. Particularly, the first
interference convex part 320 and the interference concave part 156 prevent
t he openi ng-and-cl osi ng nmenber 310 fromrotating counterclockwi se in Fig.
23. In contrast, in the imge form ng agent storage device 100 according to

the second eﬁ%rmﬂaeﬁ YheSHABE FovRIhg Bfenit BRrd 1g2ev(ﬁmdeq@o @ tHeliRstrabn PAEY0d, Firdl6 i s
formed with an interference projection 8. The interference projection 128

and a Saelfsgf‘ﬂolh ésm' @@@Beﬁfﬁb%ﬁ’&h@ﬂ-ﬁ&%e%?xn}f}%’%%httéf&% @He\ﬁ&gﬁﬁﬁ?&@ftsf | ease

prevention mec anl nter ce pr jectl on 1 or med

ggzt h? (ﬁnﬁg g 1§£ g%?n:lrjs{%rg 2 (?e§llceol n dih%%%@épﬁ%a%ngy nf)[ o B%gf‘é%lv p (ﬁ\né{e%f(mpart

enl ng osin

sper kel S ”ﬁ%%?%?@éf%%ﬂa%@ bR S ahE 1 PSR 4o 7
Eﬁe ?L@‘T’l PP SRy B PSR 6P AR dOhégve%cﬁﬁwﬁr%%@%&f@% IS 23,

As descri bed above, the invention can be plied to an imge formn
appar ath98 Y5sucdh this Séatéo&eelfnagﬁ %W%&genhﬁ@r%ef%ﬁen% (heisngifiech oA an
i mage form ng agent storage device for ir in the inmage form ng apparatus.
[ Descr ifpstit sie ot tReimegeerfeenigrappatals Gto theragns sidsrafithe Taggsalioaning apparafisage
form ng section 100: | mage forn ng a%ent storage device 110: Inage form ng
agent & whidgthegydge parts 506 are sliding on the move regulation part 166. The engagement
projection 316 of the opening-and-closing member 310 enters or engages with the
10  engagement concave part 148 of the opening-and-closing member support part 140, a
motion of the opening-and-closing member 310 relative to the image forming agent storage
body 110 is regulated, and the opening-and-closing member 310 is fixed and closes the
discharge port 114. If the user further inserts the image forming agent storage device 100
into the acceptance port 502, one corner part at the front end of the opening-and-closing
15 member 310 comes into contact with the inclined face formed in the third
opening-and-closing member regulation part 542 of the pulling-out regulation member 536
to push the third opening-and-closing member regulation part 542, and the
opening-and-closing member 310 is guided along the space between the both sides of the
second opening-and-closing member regulation part 532, as shown in Fig. 18. At this time,
20  the first move convex part 330 formed in the opening-and-closing member 310 passes
below the first press part 560 formed in the second opening-and-closing member regulation
part 532 without coming in contact with below the first press part 560.
If the user further inserts the image forming agent storage device 100, the front
face of the front end side of the opening-and-closing member 310 in the insertion direction

25 indicated by the arrow “a” abuts against the wall, rising in the orthogonal direction to the

insertion direction, of the first opening-and-closing member regulation part 530, and a
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114: Discharge port 128: Interference projection 148: Engagenent concave
part 150: QGuide convex part 1.0156: Interference concave part 316:
Engagenent projection 320: Interference convex part 322: Interference
convex part 330: Mve convex part 15350: Projection part 420: Engagenent
mechani sm 440: Engagenent rel ease prevention nechani sm 450: Engagenent

r el easguRhGRHVd OMNhe BpelifsAad-Licing m&Bber! NOGR IhORsHHOA dirk¥idh dfShOlMMED | S:
1. An i mage form ng agent Storage device conprising: an inmage form ng agent
stor ag%Hﬂﬂbé a{gréﬁf s‘éo?aéen&ﬁ/ﬁéee%d u Bl(ﬁﬂe&, rh%%htoiv\gpixp?fgt. 1#F oY 8&Auser further
inserts the image forming agent storage device 100, the front end face of the
opening-and-closing member 310 is pressed against the first opening-and-closing member
5  regulation part 530, and while a move of the opening-and-closing member 310 is blocked
by the first opening-and-closing member regulation part 530, the image forming agent
storage body 110 moves in the insertion direction relative to the opening-and-closing
member 310.
At this time, as the opening-and-closing member 310 moves, the first move convex
10 part 330 comes into contact with the second press part 562, and the second move convex
part 332 comes into contact with the first press part 560.  Accordingly, the
opening-and-closing member 310 is pressed against the one wall face of the second
opening-and-closing member regulation part 532 and moves in the arrow “e” direction
shown in Fig. 19, which is the direction crossing the insertion direction (the arrow “a”
15  direction) of the image forming agent storage device 100. As the opening-and-closing
member 310 moves in the arrow “e” direction, in the engagement mechanism 420, the
engagement projection 316 of the opening-and-closing member 310 is detached from the
engagement concave part 148 of the image forming agent storage body 110, and the state
where the engagement projection 316 and the engagement concave part 148 can engage
20  with each other is released, as shown in Fig. 11.

If the user further inserts the image forming agent storage body 110 toward the rear
side of the insertion part 500, the image forming agent storage body 110 is moved toward
the rear side of the insertion part 500. The image forming agent storage body 110 is
inserted into the insertion part 500 with the opening-and-closing member 310 being pressed

25  against the first opening-and-closing member regulation part 530, whereby the discharge

port 114 of the image forming agent storage body 110 is connected to the developer
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5in an imge form ng apparatus main body, that stores an inage formng
agent and that is fornmed with a discharge port for discharging the stored

i mge forrning agent; an openi ng- and-cl osi ng nenber that, when the
i mge form ng agent storage body is inserted into the insertion part, opens
t he di scharge port in association with a nove of the imge form ng agent

st or agecBgfincehoRNSINSEILE iR £t 500 the cWIPIRR frbRclsRIL 4 O ik RBuplky agent
storage body is inserted into the insertion part and that, when the image

form ng)c B amdit BE 26! ro e%‘uBHé 5?2:]0 He dou f@dgﬁ?t %1?;&{%59 Q\?ﬁaéatch oplpses

t he di arge port i a atlon W|t a no orm ng agent
t
Znaéggﬁdgﬁﬁ%éﬁwﬁﬂg%%?ﬁ%ﬁ. I kA AT Sh R R M B0, |

the im form o] age body, and an engaged part bel ng
provi devgﬁ?ﬂ gPP?eO r“ma §g6cl osi ng nember and bei ng capabl e of engaging

with the eng rrent t hat , a state where the art and

t heengaged teamﬁﬁﬂga@s {fion fratng Geng, 056 device: DAaBan ta iBak e
openi ng- and- cl osi n to open and that prevents the

openi nd?Enm¥Vcihg ﬁs?&Mt‘éﬂpﬁﬁ?ﬁlbﬁéﬁp&é theyinage fegming aﬁﬁgrs@f%&?éieéfﬁ‘@a@grrent
part and the eng art can engage with each other, wherein the state
wher e t2RE Hitfage htougéhet inagg fomaingneagrsé gtosege devdee éﬂ@ag“éhcm, tthe e@Mingt her
is released in association with an event that the opening-and-cl osing
menber bebvesn tha eougling partol2& pog shargovpled ipage? 10, dhe dioneestionrbeteten i the 25 to
the image form ng agent storage body fromthe state where the engagenent
part astbrageemedigayédl pad thecemmenbad@ anidtthe eavecobhdetweandhe discharge port

10 114 and the developer acceptance port 524 are released. At this time, the rear end of the
opening-and-closing member 310 in the insertion direction abuts against the third
opening-and-closing member regulation part 542 of the pulling-out regulation member 536
and is pressed thereagainst, as shown in Fig. 20. Thus, the image forming agent storage
body 110 moves as it is pulled out in a state where a move of the opening-and-closing

15 member 310 is blocked, whereby the opening-and-closing member 310 moves, relative to
the image forming agent storage body 110, to the position where the opening-and-closing
member 310 seals the discharge port 114. The image forming agent storage device 100 is
pulled out from the insertion part 500 in a state where the opening-and-closing member 310
seals the discharge port 114.

20 In the first exemplary embodiment of the invention described above, the
engagement release prevention mechanism 440 has the first interference convex part 320
formed in the opening-and-closing member 310 and the interference concave part 156
formed in the image forming agent storage body 110, and the first interference convex part
320 and the interference concave part 156 can engage with each other. However, the

25  engagement release prevention mechanism 440 may be configured so as to have a recess

part formed in the opening-and-closing member 310 and a convex part formed in the image
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an engagenent rel ease prevention nmechanismthat prevents that the slate
where the engagenent part and the engaged part can engage with each ot her
is released due to an event that a front side, based on a direction in
whi ch t he openi ng-and-cl osi ng nmenber noves to open the discharge port, of
t he openi ng-and-cl osi ng nenber noves relative to the 5image form ng agent

st or aggoRAMY aﬁéht%%rh%b BoAf1oln a direction away froma position her the
engagenent part and the éngaged part are provided. The inage .form ng agent

storage devi gg aSCQRc0dnthigh AbhHE itk GOMRI! A0AG: 10 3RcGRAATGTE Hrot

rel ease prevention submechani'sm events that the state ere t

engage t gpﬁ he engaged part can engage with each other is rel eased
due toqﬁﬁémggéh? éé the front side, based on the direction in which the

open! g2 SO ETREE YS! SoRBETuE ShESIRRSE B i hublfe
oLo5a0c Hody 0 25,0 elans, 10 2 direction sopioac o6 LIE ROSILESAer e

concave part 156 are formed for preventing the opening-and-closing member 310 from
rotating counterclockwise in Fig. 21. Thus, if the external force F2 is applied to the
portion on the front end side, based on the insertion direction in which the image forming
agent storage device 100 is inserted into the insertion part 500 (the direction indicated by
10  the arrow “a”), and on the same side as the engagement mechanism 420, the engagement
mechanism 420 is not released. In contrast, the image forming agent storage device 100
according to the first comparison example is formed with neither the first interference
convex part 320 nor the interference concave part 156. Thus, if the external force F2 is
applied to an opening-and-closing member 310, the opening-and-closing member 310
15  rotates as shown in Fig. 21, and there is a fear that a state where an engagement projection

316 and an engagement concave part 148 can engage with each other would be released.
Fig. 22 shows an image forming agent storage device 100 according to a second

comparison example.

In the image forming agent storage device according to the first exemplary
20  embodiment described above, the second interference convex part 322 is formed to prevent
the opening-and-closing member 310 from rotating clockwise in Fig. 22. Thus, if the
external force F1 is applied to the portion on the front end side, based on the insertion
direction in which the image forming agent storage device 100 is inserted into the insertion
part 500 (the direction indicated by the arrow “a”), and on the opposite side to the
25  engagement mechanism 420, the engagement mechanism 420 is not released. In contrast,

the image forming agent storage device 100 according to the second comparison example is
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3. The image form ng agent storage device according to any one of clains 1
to 2, wherein the ngagenent release prevention nechani smincludes 20an
interference pest that is provided in the opening-and-cl osing nenber, and
an interfered part that is provided in the inmage form ng agent storage body
and that interferes with the interference part if the front side, based on

the di n@eiaRd witMieCRedNENRRAMNRE cBRGCHRE3T MBRRETF (NOMES nhPfPREM fshe
di scharge port, of the opening-and-cl osing nenber noves relative to the

i mage fa Hé:d"go Sﬁxg:a e@ﬁ%‘éﬁ‘@%lo@ﬂl Y mehbas 319 ?f%@efgﬁg—tgggﬁf]dgg He%e?v?ﬂ(). from

the posttion engagefent part "ah are provided,

4. The riotrerng%s fs% mﬁ Irf% (1:3?% ?gt al% &%Eﬁqlg rafdﬁXII frt &5 Qh&% aﬁloenﬁké%n%lnz pmr(%g)ia\ni ';]he

interference par s7ani erence convex part
the 5 apenng; and. chost 09 IRIBSE 150 ARer e PUoh tn SOMPLAG 4TSS, For M g
5 Fig. 23 shows an image forming agent storage device 100 according to a second
exemplary embodiment of the invention.

In the image forming agent storage device according to the first exemplary
embodiment described above, the first interference convex part 320 and the interference
concave part 156 are formed, and the first interference convex part 320, the interference

10 concave part 156, and the second interference convex part 322 constitute the engagement
release prevention mechanism 440. Particularly, the first interference convex part 320 and
the interference concave part 156 prevent the opening-and-closing member 310 from
rotating counterclockwise in Fig. 23. In contrast, in the image forming agent storage
device 100 according to the second exemplary embodiment of the invention, a tubular body

15 116 is formed with an interference projection 128. The interference projection 128 and a
second interference convex part 322 constitute an engagement release prevention
mechanism 440.

The interference projection 128 is formed on the tubular body 116 so as to be
adjacent to a second move convex part 332, for example, of an opening-and-closing

20  member 310. If the opening-and-closing member 310 attempts to rotate counterclockwise
in Fig. 23, the interference projection 128 interferes with the opening-and-closing member
310. Thus, the interference projection 128 prevents the opening-and-closing member 310
from rotating counterclockwise in Fig. 23.

As described above, the invention can be applied to an image forming apparatus

25 such as a copier, a printer, and a facsimile machine, and an image forming agent storage

device for use in the image forming apparatus.
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the interfered part includes an interference concave part that is fornmed in
the image form ng agent storage body so that the interference convex part
interferes with the interference concave part. 10 5. The inmage form ng
agent storage device according to claim3, wherein the interference
part includes an inlerference concave part that is fornmed in the

openi ngDRBEHHRIMREfereAReNuseraly to recess froma side of the image formng
agent storage body, and 15the interfered part includes an interference

convex g)arﬁnagg%mluﬁ fél dBdsin the image form ng agent storage body so that
the interference concave part interferes with the interference convex part.

6. The i storage device according to claim2 herein 70a
part of Ogﬁqglg g?‘&lgﬁﬂ% ?‘B{lhe openi ng- and- cl osi ng nmenber is used as the

i nt erfelr gncimgg%gjmﬁ?d%m %}graggﬁgvfﬁ]et erfered part includes an interference

pr oj ectl ng agent storage body so as to
i nt r th t art o the er face. 257.The inmage form ng agent
st osagd ev ieaet BEuH te5 WORESPIY. wher i n

114: Discharge port

128: Interference projection
148: Engagement concave part
150: Guide convex part
10 156: Interference concave part
316: Engagement projection
320: Interference convex part
322: Interference convex part
330: Move convex part
15 350: Projection part
420: Engagement mechanism
440: Engagement release prevention mechanism
450: Engagement release prevention sub-mechanism

500: Insertion part
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t he engagenent nechani sm and the engagenent rel ease preventi on nechani sm
are provided on one side of the opening-and-closing nenber in a direction
orthogonal to the direction in which the opening-and-cl osi ng nenber noves
to open the discharge port, a projection part is provided on the

ot her side of the opening-and-closing nenber in the orthogonal direction,

and WHATIS® eptigon part is formed to project fromthe other side
t oward tlﬁé onelgsl[lgjé and to project toward a space between the engagenent

mechani sm and t he engagenent rel ease prevention mechanism which are
provi ded on the one side of the opening-and-closing nenber, 0 A uOOAn inmage

o1 00 PR U5, CRTRLL I RS RS BRREREL Uo T POy hal i

device that 'cllns irr?aegeafgprgitr)llg%g xgtos\t/(i)rggeéj b(i)cpy tl gte isiirrgsse?tgé iix?tg aﬁ%s:[e;rtioanngart provided
5 in an image forming apparatus main body, that stores an image forming agent and that is

formed with a discharge port for discharging the stored image forming agent;
an opening-and-closing member that, when the image forming agent storage body
is inserted into the insertion part, opens the discharge port in association with a move of the
image forming agent storage body in an insertion direction in which the image forming
10  agent storage body is inserted into the insertion part and that, when the image forming agent
storage body is pulled out from the insertion part, closes the discharge port in association
with a move of the image forming agent storage body in an opposite direction to the

insertion direction;
an engagement mechanism that includes
15 an engagement part being provided in the image forming agent storage
body, and
an engaged part being provided in the opening-and-closing member and
being capable of engaging with the engagement part,

that, if a state where the engagement part and the engaged part can engage with each other
20 is released, allows the opening-and-closing member to open and that prevents the
opening-and-closing member from opening in the state where the engagement part and the
engaged part can engage with each other, wherein the state where the engagement part and
the engaged part can engage with each other is released in association with an event that the
opening-and-closing member moves in a direction crossing the insertion direction relative

25  to the image forming agent storage body from the state where the engagement part and the

engaged part can engage with each other; and
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an imge formng section that is provided in the imge form ng apparatus
mai n 15 body and that forns an inmage rising an inmage form ng agent supplied
fromthe inmage form ng agent storage device, wherein the inmage form ng
agent storage device includes an i mage form ng agent storage body that
is inserted into an insertion part provided in an inmage form ng apparatus
mi N body, laneSLAGR sk BRGRAR) PHEL A0 KAk the s WRsle Wid h 2
di scharge port Eoé d(i%z(r:ﬁarsgi ng 'Pﬁe fs’r{%re |§1%g@)glrlm ng ag%nt, © aeL
openi ng- - i I j f ! t grage body
r%g?%%n&lt %ﬁn%dﬁgbeﬁlgﬁéé@bart \Mfﬁ? %‘%@s“ﬁﬁgﬁﬁh ALY rglg%sgﬁl Clﬁlﬁ to a%

is inse Into the Inse on*part, i scharge p

associ atio it ve of .the ipage form,n ent storage body in, an

25i nseerVFPtoﬂ’amar %8{13% %ﬁe,. S5hioBn2 t‘ﬁ% Rmatctels “fhd&hl qORSgEng U Slose BEheY s
inserted into the ipsertion part and that, en the imge fornn gent

st or adﬁo‘ﬁaé% opgn ﬁ&fﬂ?@afgsmoﬂf PghﬁetorPéninﬂ?é’fitq\i\gﬁﬁn%QFP‘,b%F’g’é’ s%reﬂaﬁefeg? g&"nar ge
port associatioon with a nove of the inage formng agent storagg%body in an

oppPosiage foraung gaent storpge bofyesor 3sda sdant de g idingctiemaway fgene Resifier MasTes m t hat

i ncl udes .
the engagement part and the engaged part are provided.

2 The image forming agent storage device according to claim 1, further

comprising:

p—t
=
9
(1]
=

the engagement part and the engaged part can engage with each other is released due to the
event that the front side, based on the direction in which the opening-and-closing member
moves to open the discharge port, of the opening-and-closing member moves relative to the

image forming agent storage body so as to slant in a direction approaching the position

15  where the engagement part and the engaged part are provided.

3. The image forming agent storage device according to any one of claims 1
to 2, wherein

the engagement release prevention mechanism includes

20 an interference part that is provided in the opening-and-closing member,
and

an interfered part that is provided in the image forming agent storage body
and that interferes with the interference part if the front side, based on the
direction in which the opening-and-closing member moves to open the

25 discharge port, of the opening-and-closing member moves relative to the image

forming agent storage body so as to slant in the direction away from the
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an engagenent part being provided in e inmage thrm ng agent storage body,
and an engaged part being provided in the opening-and-cl osing

menber and bei ng capabl e of engaging with the engagenent part, that, if a
state where the engagenent part and the engaged part can engage with 10
each other is released, allows the opening-and-closing nenber to open and
t hat prevents tpwsitomenhergtl@nahgagansind ganend e dhgagadqpeniraprovidetthe st at e
where t he engagenent part and the engaged part can engage with each ot her,
wherein the state where the engagenent part and the engaged part can engage
wi th each other is released in association with an event that the

openi ng-and-fil 0Si 15 rrerpner. noves in a direction.crossi.ng,the i.nsertion
direction refati velRoINaEE IPIARIDE agERtHTaeC dRite Lol onddi $r¥iittie state
where the engagenent part and the engaged part can engage . w_th each_ot her,
and an e%@a@mncpenaétag@h&eémnw%ifprﬁ@@h%ﬂV§maﬁtaﬁwbﬂSeiﬁ@meﬁl nRe t he

state where the engagenent part and the engaged. pan can engage W th each
ot Her ¢ppeniug-andalosimgduembes sarasdy rajcetiioward the gnegesiogainghgsatistoraga bady.ect i on
i n which the openi ng-and-cl osi ng nmenber noves to open the di scharge port,
openi ngadand- cl osi ng nenber noves relative to the i nmage form ng agent
storage body so as to slant in a direction away froma position where the
engagenent péhetintarfdredpartangadedarpimtdricacreepoovavaeert that is formed in the image
forming agent storage body so that the interference convex part interferes with the
interference concave part.
10
5. The image forming agent storage device according to claim 3, wherein
the interference part includes an interference concave part that is formed in the
opening-and-closing member so as to recess from a side of the image forming agent storage
body, and
15 the interfered part includes an interference convex part that is formed in the image

forming agent storage body so that the interference concave part interferes with the

interference convex part.

6. The image forming agent storage device according to claim 3, wherein
20 a part of an outer face of the opening-and-closing member is used as the
interference part, and
the interfered part includes an interference projection formed in the image forming

agent storage body so as to interfere with the part of the outer face.

25 7. The image forming agent storage device according to claim 1, wherein

the engagement mechanism and the engagement release prevention mechanism are
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provided on one side of the opening-and-closing member in a direction orthogonal to the
direction in which the opening-and-closing member moves to open the discharge port,

a projection part is provided on the other side of the opening-and-closing member
in the orthogonal direction, and

the projection part is formed to project from the other side toward the one side and
to project toward a space between the engagement mechanism and the engagement release
prevention mechanism, which are provided on the one side of the opening-and-closing

member.

Q A en 3ann Frrrin e aemennntsy Yy eNes Oty oy
o 10

an image forming apparatus main body that is provided with an insertion part;
an image forming agent storage device that is detachably provided in the insertion
part; and
an image forming section that is provided in the image forming apparatus main
body and that forms an image using an image forming agent supplied from the image
forming agent storage device, wherein
the image forming agent storage device includes
an image forming agent storage body that is inserted into an insertion part
provided in an image forming apparatus main body, that stores an image
forming agent and that is formed with a discharge port for discharging the
stored image forming agent,
an opening-and-closing member that, when the image forming agent
storage body is inserted into the insertion part, opens the discharge port in
association with a move of the image forming agent storage body in an
insertion direction in which the image forming agent storage body is inserted

into the insertion part and that, when the image forming agent storage body is
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15

20

pulled out from the insertion part, closes the discharge port in association with
a move of the image forming agent storage body in an opposite direction to the
insertion direction,
an engagement mechanism that includes
an engagement part being provided in the image forming agent
storage body, and
an engaged part being provided in the opening-and-closing
member and being capable of engaging with the engagement part,
that, if a state where the engagement part and the engaged part can engage with
each other is released, allows the opening-and-closing member to open and that
prevents the opening-and-closing member from opening in the state where the
engagement part and the engaged part can engage with each other, wherein the
state where the engagement part and the engaged part can engage with each
other is released in association with an event that the opening-and-closing
member moves in a direction crossing the insertion direction relative to the
image forming agent storage body from the state where the engagement part
and the engaged part can engage with each other, and
an engagement release prevention mechanism that prevents that the state
where the engagement part and the engaged part can engage with each other is
released due to an event that a front side, based on a direction in which the
opening-and-closing member moves to open the discharge port, of the
opening-and-closing member moves relative to the image forming agent
storage body so as to slant in a direction away from a position where the

engagement part and the engaged part are provided.
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