DEVELOPER STORAGE CONTAI NER AND | MAGE FORM NG APPARATUS USI NG THE SAME
BACKGROUND 5 1. Technical Field The invention relates to a devel oper
storage container and an inamge form ng apparatus using the sanme. 2. Rel ated
Art JP 2006- 145873 A (see the "best node to carry out the 10 invention”
section), JP Hei.9-281784 A (see enbodinents and Fig. 1) and JP 2005-31229
A (see enbodinents and Figs. 2 and 9) describe devel oper storage
containers. In JP 2006-145873 A, in order to prevent a toner from being
scattered or |eaked, a toner cartridge includes -- as a sealing 15 portion

of a devehoperoeQntAdIGH CONTAIRERIARS 10AGE dRYRN ORE A ISIAAS ¢@ai ner)
connected to a conveyance path in which the developer is conveyed -- a

first sea}jipgsAmpber for opening-and-closing an opening portion connected
to the conveyance path of the devel oper container and a second sealing 20
menber di sposed so as to be overlapped with the first sealing nenber. In JP
Hei . 9-281784 A, in order to prevent a shutter from opening when a toner
cartridge is detached from an inagf formn apparatus and to prevent
foreign matters fromentering int AGRGREIN her cartridge after use, the
toner cartridge includes a toner 1 storage portion having a toner supply
openi &g, b shutteghnigal Field
The invention relates to a developer storage container
and an image forming apparatus using the same.
2. Related Art
JP 2006-145873 A (see the “best mode to carry out the
10 invention” section), JP Hei.9-281784 A (see embodiments and Fig.
1) and JP 2005-31229 A (see embodiments and Figs. 2 and 9)
describe developer storage containers.
In JP 2006-145873 A, in order to prevent a toner from being
scattered or leaked, a toner cartridge includes -- as a sealing
15 portion of a developer container (corresponding to a developer
storage container) connected to a conveyance path in which the
developer is conveyed -- a first sealing member for
opening-and-closing an opening portion connected to the
conveyance path of the developer container and a second sealing
20 member disposed so as to be overlapped with the first sealing
member.
In JP Hei.9-281784 A, in order to prevent a shutter from
opening when a toner cartridge is detached from an image forming

apparatus and to prevent foreign matters from entering into the

25 toner cartridge after use, the toner cartridge includes a toner



seal s the opening in an openable manner, a |ocking neans for regulating
openi ng-and-cl osing of the shutter, and a |l ock releasing nenber that is
provi ded on a apparatus-body side and 5 rel eases the | ock state of the

| ocki ng means when the toner cartridge is attached to the apparatus body.
In JP 2005-31229 A, in order to prevent a toner frombeing |eaked froma
shutter portion of a toner discharge port due to deterioration with age
during storage, a toner cartridge 10 includes a sliding holding frane

provi ded around the toner discharge port, an elastic shielding nmenber that

Sl i dabl y < SyORAT 5,8 SIMURLES pEEADRINGL gyt Wil 1], PRRLEPR,PERYH ded

out side the sl ding holding franme and scharge port in the
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devel opersesa‘[ or age ¢ a 0 ffance of

an openi ng-and-cl osin cover agaj nst inpact during dropping accidents or
transporﬁ?ﬂﬁlﬁqHﬂino BT TE ?%ﬁgeﬁgiﬁﬁ“hnsggEF%fioﬁngoﬁ%elPﬁﬁuired

for the opening-and-cl osing cover to open and close an opening, and also
provi des i Sasdde MeMkeAgtapparatueVisiesgonhe Al adper-bashibrage @odt ai ner .
[1] According to an aspect of the invention, a devel oper storage 25
cont abnerrdlsaserrovaid ylaaisesttatk | oif otlze chmt i merme&cei vhieyg tRepbobheon of a
chassis of an image form ng apparatus. The

cartridge is attached to the apparatus body.

In JP 2005-31229 A, in order to prevent a toner from being
leaked from a shutter portion of a toner discharge port due to
detericoraticon with age during storage, a toner cartridge

10 includes a sliding holding frame provided around the toner
discharge port, an elastic shielding member that slidably
supports a shutter member along a guide rail portion provided
cutside the sliding holding frame and seals the toner discharge
port in the inner surface of the shutter member.

15

SUMMARY

The invention provides a developer storage container that
can maintain good closing performance of an opening-and-closing
cover against impact during dropping accidents cr transport

20 without unnecessarily increasing an operation force required
for the opening-and-closing cover to open and close an opening,
and also provides an image forming apparatus using the developer
storage container.

[1} According to an aspect of the invention, a developer storage

25 container is removably inserted into a container receiving



contai ner stores a devel oper therein. The container includes a container
body that stores the devel oper therein, an opening forned in a portion of

t he contai ner body, an openi ng-and-closing 5 cover, a cover holding franme, a
protrusion portion, a blocking portion and a position regulating
protrusion. The opening-and-closing cover is configured to block the
opening. The cover holding franme hol ds the openi ng-and-cl osi ng cover so

t hat the openi ng-and-cl osing cover is novable in an 10 openi ng-and-cl osi ng
direction between an opening position in which the opening is open and a

irection between an o on in_whi ch ¢ _ nd a
For med | FEXPE S hpBhi - SHaF eF Bsithg Toveraatn S EfurHiCoBRabab e on AP e

toward th hol di ng f t i ng-.and- cl osing 15 i
| ocat ed | TPA R A0 R Podl CFORLOPRE. bIERTRY. RO (S C3 S SPFddficsn ¢ e

cover holding franme. The bl ocking portion is disposed in a position that is
over | apped,CAItGHg A BOdYpERR hgs EicR T ILES AGVALPREE| BReHPinnan opening

openi ng- and-cl osing cover, wth a position of a distal end of the

pr ot r usi ofppeed Lo Maehi o cfhthepenicagnandadosingrediag -iand-edasédyi n t he
closing position. Wen the opening-and-cl osing cover noves in the

openi Bg- anslvet 09 ngvdicrleci dong ffxomd hea pkoskngipnspdroio:t owabdocki@egopeni ng
position and reaches a certain internediate position in which it is not
started tgoopesht hgnapen ngﬁaoébﬁibhoc&ie@@l%Qiﬁ%_rti;@fbtiﬁléibr?.ont actrhwi th the

protrusion portion and is blocked. 3 The position regulating protrusion is
provided Lot N6 COMRIc10sing cover is configured to block the opening.
The cover holding frame holds the cpening-and-closing cover so
that the opening~and-clecsing cover 1is movable in an
10 opening-and-closing direction between an opening position in
which the opening is open and a closing position in which the
opening is closed. The protrusion portion is formed in the
opening-and-closing cover. The protrusion portion protrudes
toward the cover holding frame when the opening-and-closing
15 cover is located in the closing position. The blocking portiocn
is provided on the cover holding frame. The blocking portion
is disposed in a position that is overlapped, along the
opening-and-closing direction of the opening-and-closing cover,
with a position of a distal end of the protrusion portion when
20 the opening-and-closing cover is located in the closing position.
When the opening-and-closing cover moves in the
opening-and-closing direction from the closing position toward
the opening position and reaches a certain intermediate position
in which it is not started to open the opening, the blocking

25 portionis in contact with the protrusion portion and is blocked.



hol di ng frame. Wen the openi ng-and-cl osi ng cover noves from a position
where the protrusion portion and the bl ocking portion are in contact with
each other to the closing position, the 5 position regulating protrusion
causes the opening-and-closing cover to nove in a direction intersecting
the opening-and-closing direction and regul ates a position of the

openi ng-and-cl osing cover in the direction intersecting the

openi ng-and-cl osing direction so that the blocking portion is 10 overl apped,
al ong the opening-and-closing direction, with the position of the distal

end of the,protLusion Pﬁgﬁié’f‘inwﬁ?o%?h%&?r‘ﬂsgggr@ k8B4 tiﬂet]ﬂ%}[’%'eo%‘%r

st orage cont al ner can Intain"a good Cl OSI ng ormance o

openi ng- apdr 6] 051 4\0, cover agal nstobERACL_ Ayl 0. dI0DDIIG 15, A6el dents or

transport™w t™'unnecessari 'y i ncFreasf ng an”~ oper force Tequired for
dovel oper® EPaRAderoRT o ROF BTOTLHS LEREOLon6R Tu drd- oL ook Hgl aReedtRon may
extend along an 20 insertion/renoval direction of the devel oper storage
cont ai nerar&\Vih eprsagbn¥iblr 88FBnOthRE BpekihAgreélPedndg PeFditdtnen thef the
openi ng- and- cl osi ng cover of the devel oper storage container can be
i nt er bockeas i i1dn areguisdrinioplroémosabn opesas i tdre opertiagtevel-agers isor age
container. 25 [3] In the devel oper storage container of [1], a width
directi oncodermy be a dovecti on that isliperpendi culiaterelhéng the
opening-and-closing direction and regulates a position of the
opening-and-closing cover in the direction intersecting the
opening-and-closing direction so that the blocking portion is
10 overlapped, along the opening-and-closing direction, with the
position of the distal end of the protrusion portion.
With this configuraticn, the developer storage container
can maintain a good closing performance of the
opening-and-cliosing cover against impact during dropping
15 accidents or transport without unnecessarily increasing an
operation force required for the opening-and-closing cover to
open and close the opening.
[2] In the developer storage container of (11, the
opening-and-closing direction may extend along an
20 insertion/removal direction of the developer storage container.
With this configuraticn, the opening/closing operation
of the opening-and-closing cover of the developer storage
container c¢an be 1interlocked with an insertion/removal

operation of the developer storage container.

25 [3] In the developer storage container of [1], a width direction



openi ng- and-cl osi ng direction of the opening-and-closing cover. The
follow ng conditional expressions may be satisfied: f >ws - w2 5 h > wb -
W k>w5 - w3 where W denotes the maxi mumwi dth of the cover holding frame
up to a distal end of the position regulating protrusion, 10 w2 denotes a

wi dth of the cover holding frame fromthe distal end of the position

regul ating protrusion to the blocking portion, w3 denotes a width of the
cover holding frame between the both sides excluding the position

regul ating protrusion, 15 w4 denotes a width of the cover holding frame from
one i dejper gaf (o ”aafélcgqlenng PRLE on exchudiagql B Besi tign chegul ating
protrusion, enot es h e openl ng-and- cl 03|ng cover from an

i nner surface. of N S|de ther in the mn | rectlon to the
pr ot r usi oC?PederI}q Oevélodse Fﬁe rorélx?t?rﬁ%frrﬁew%‘?%l e %%%Shll%% ~ENG-¢l osi ng
cover between_ t both sid malls in the wdth dir ctlon di ng the

prot rusi om$ordy ,lpfgd%?fﬁf Hst R SRS 31 EWGt Hlad‘i‘ J&e‘ﬁﬁ?@ portion, 25

h denotes a protrusion |length of the protrusion portlon 5 and

f > wh - w2
5 h > wo — wl
k > wh - w3

where
wl denotes the maximum width of the cover holding frame
up to a distal end of the positicn regulating protrusicn,

10 w2 denotes a width of the cover holding frame from the
distal end of the position regulating protrusion to the blocking
portion,

w3 denotes a width of the cover holding frame between the
both sides excluding the position regulating protrusion,

15 wd denotes a width of the cover holding frame from one
side thereof to the blocking portion excluding the position
regulating protrusion,

w5 denotes a width of the opening-and-closing cover from
an inner surface of one of side walls thereof in the width

20 direction to the protrusion portion,

w6 denotes the maximum width of the opening-and-closing
cover between the both side walls in the width direction
excluding the protrusion portion,

f denotes a blocking length of the blocking portion,

25 h denotes a protrusion length of the protrusion portion,



k denotes a protrusion length of the position regulating protrusion.
this configuration, the dinensions of the protrusion portion, the bl ocking
portion and the position regulating protrusion can be set easily. [4]
Accordi ng to anot her aspect of the invention, an inmage form ng apparatus
i ncludes a chassis formed wwth a container 10 receiving portion, and

devel oper storage container. The devel oper storage container is configured

to be renovably inserted into the container receiving portion of the
chassi s.
devel opergsgorage container includes a container body that 15 stores the
devel oper therein, an opening formed in a portion of the container body,

openi ng- and- ¢l ogi g, KQVEL, 9099M§§onh%rgjﬂ9 il E‘H@ups@sPEP&‘i YSIQN A9 on.

bl ocking portion and a po Ition regu

The devel oper storage contai ner stores a devel oper therein.

at1ng protrusion

5 Wth

a

The

openi ng- and closing cover is configured to block the opening. The cover
hol di ng ¥4 %%r%%}%olds t he openi ng-and-cl osi ng cover so that the
openi ng- and- cl osi ng cover is novable in an opening-and-closing direction
between an openi ng position where the opening is open and a closing

t he
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t he

openi

cover

106

15

20

25

ng- andiEtodinA§ eonbiJupst ToR, Fhet @ L8 ndl PP 1O

position where the oggnlng is closed. The protru5|on1£g£t|on is fornmed in
©rEmCrf|m{i-Eswtfbwar d

an

hol ding frane 6 when the openi ng-and-cl osing cover is |located in
cl osipgrt posi t itor. Blhe-kirerkpogt pont iaow | shepr pesdédoon repiicdvierg hol di ng

protrusion can be set easily.

[4] According to another aspect cof the invention, an image
forming apparatus includes a chassis formed with a container
receiving portion, and a developer storage container. The
developer storage container is configured to be removably
inserted into the container receiving portion cf the chassis.
The developer storage container stores a developer therein. The
developer storage container includes a container body that
stores the developer therein, an opening formed in a portion
of the centainer body, an opening-and-closing cover, a cover
holding frame, a protrusion portion, a blocking portion and a
position reqgulating protrusion. The opening-and-closing cover
is confiqured to block the opening. The cover holding frame
holds the opening-and-closing cover S0 that the
opening-and-closing cover is movable in an opening-and-closing
direction between an opening position where the copening is open
and a closing position where the opening is closed. The
protrusion portion is formed in the opening-and-closing cover.

The protrusion portion protrudes toward the cover holding frame



frame. The bl ocking portion is disposed in a position that is overl apped,
al ong the openi ng-and-cl osing direction of the 5 openi ng-and-cl osing cover,
with a position of a distal end of the protrusion portion when the

openi ng- and-cl osing cover is located in the closing position. Wen the
openi ng- and-cl osing cover noves in the opening-and-closing direction from
the closing position toward the opening position and reaches a 10 certain
internediate position in which it is not started to open the opening, the
bl ocki ng portion is in contact wwth the protrusion portion and is bl ocked.

The posi tién Iregel Sbémng P+ ¢Sd OThd SchFavi ided ddhtdip iGpvele halgding frame.
When the opening-and-cl osing cover noves froma position where the 15

protrusi of,ppE1sen amd M‘iﬁ’%glgggdﬂ%@{ié%o%ri%eid“oﬁ‘%@xtea%v&tﬂblﬁ% ot her

to the closing position, tion regulating protrusion causes the
openi ng- apd- ¢l osi F.to move.ln a. direction intersecting,the.
openi no- antE T ool Ny BrvEse ranPana: Pl REEEEaa £ SRR s
opening-and-ciosin coyer in the 20 directjion intersecting the
openi ng- aRYEEL YRy dPrBREI dhSsPPEH4LI ‘6’-}5&%‘% PFEF RO s by iapped,
al ong the opening-and-closing direction, with the position of the distal
end of t PP BEFTEISICHRIINDIECVRe dbrfthaienBpsieéenvphge pbritiah et athe
chassis of the image form ng apparatus includes a cover 25 guide rail that
gui des t heheperdhg:aek gosti hgn odver gfe tdpen ihgevsl-apers istoreage rcdrst ai ner
a cover holding nmechani smand a cover-hol ding rel easing nechanism Wen the
devel operlstot@gen the closing position. When the cpening-and-closing
cover moves 1in the opening-and-clesing direction from the
closing position toward the opening position and reaches a
10 certain intermediate position in which it is not started to open
the opening, the blocking portion is in contact with the
protrusion porticn and is blocked. The position regulating
protrusion is provided in the cover holding frame. When the
opening-and-closing cover moves from a position where the
15 protrusion portion and the blocking portion are in contact with
each other to the closing position, the position regulating
protrusion causes the opening-and-closing cover to move in a
directicn intersecting the opening-and-closing direction and
regulates a position of the opening-and-closing cover in the
20 direction intersecting the opening-and-closing direction so
that the Dbleocking portion 1is overlapped, along the
opening-and-closing direction, with the position of the distal
end of the protrusion portion. The container receiving portion

of the chassis of the image forming apparatus includes a cover

25 guide rail that guides the opening-and-closing cover of the



container is being inserted, the cover hol ding nechani smabuts against the
openi ng- and-cl osi ng cover to nove the 5 openi ng-and-closing cover toward the
openi ng position and then holds the opening-and-closing cover. Wen the
devel oper storage container is being renoved, the cover hol ding nechani sm
noves the openi ng-and-cl osing cover, which is |located in the opening
position, toward the closing position. Wien the 10 devel oper storage
container is being renoved and the opening-and-closing cover reaches the
closing position, the cover-holding releasing nechanismreleases a state in

Whi ch 1 heyerONGle NYH YRR I$HB010% 48 aRaRIRG AREnGhqSkngngo¥er. Wth

this configuration, when the devel oper storage 15 container Is inserted

o of IENed JIANd Ue1 6N ALNRLCnLeO8) V1 09 ROLL oo L chigpals of the

i mage form ng appar osSsible to performan in i mova
operation of the devel oper, storage contai ner mﬁt out de erLorat'ng t he
P oo GEHEUMRIGS BF R Rei HSHAAHy. G EPBF iib LV TEGAeT ABACE 20
during dropping accidents or transport and wi thout unnecessarily increasing
an oper atd®H-FOr ce théqui PRENEBE-BRE-COPEANAQ- aPRVET ositify c8¥é®e t otBBen and
close the opening. [5] In the inmge form ng apparatus of [4], the cover
hol di Ag omvhard-smdreyldaiciaudevan edestd chHsobdengnpapesithaen extcehtisnin 25
t he openi ng-and-cl osing direction of the opening-and-closing 8 cover and is
el asti calHyl dtef ohsabdwen Mipraidre developebvetror agehesordtad ngevesopeirng
inserted, the elastic holding part may abut
storage container is being removed, the cover holding mechanism
moves the opening-and-c¢losing cover, which is located in the
opening position, toward the c¢losing position. When the
10 developer storage container 1is being removed and the
opening-and-closing cover reaches the closing position, the
cover~holding releasing mechanism releases a state in which the
cover holding mechanism holds the opening-and-closing cover.
With this configuration, when the developer storage
15 container 1is inserted into or removed from the container
receiving portion of the chassis of the image forming apparatus,
it is pessible to perform an insertion/removal operation of the
developer storage container without deteriorating the closing
performance of the opening-and-closing cover against impact
20 during dropping accidents or transport and without
unnecessarily increasing an operation force required for the
opening-and-closing cover to open and c¢lose the opening.
[5] In the image forming apparatus of [4], the cover holding

mechanism may include an elastic holding part that extends in

25 the opening-and-cliosing direction of the opening-and-cleosing



agai nst the opening-and-cl osing cover to nove the opening-and-closing cover
to the opening position and the 5 elastic holding part may be elastically
defornmed outward at a tine point when the opening-and-cl osing cover reaches
the opening position, so as to be displaced fromthe opening-and-closing
cover and then hold the opening-and-closing cover being |ocated in the
opening position. 10 Wth this configuration, it is possible to bring out
both of a suppressing action for the opening-and-closing cover and a
hol di ng action for the opening-and-closing cover in the opening position,

with a sidmler shaUd 81 8st 1684119 defferinamae .f orne A& nappay &t Mse PEtbBhget he
cover-holding 15 rel easing nmechani sm may include a hol ding rel easing

hol ding_ asing e ude a hol di ng
(i opl aci g™ The a1 et PeTRS) BTG Rart TROM CRe Spani st Ardrc) cevnCdbver when

el astic ng part from the openi ng-

t he opening-and-cl osi ng cover. reache he_cl osin osi,tion. The hol ding
releasingfi JﬁF&hdi%%eparPpﬁ§§n9eﬁggséléﬁéngtat%0€%P20'V%icﬁmyﬁé nggtic
hol di ng part hol ds the openi ng-and-closing cover. Wth this configuration,
itis poéﬁqﬂ%PQYﬁq4ﬂéi%§;W%egog?ét$QMﬁﬂ% PRENSPENI -%%%Wbl%%@n§g€over i's
held, with a sinple structure. 25 9 BRI EF DESCRI PTI ON OF THE DRAW NGS
ExenpPar ye lafiodi fendis)d erprthaagreseptashivent } vrigfaymask cutward at a

time point when the opening-and-closing cover reaches the
opening ©position, so as tc be displaced from the
opening-and-closing cover and then hold the opening-and-closing
cover being located in the opening pesition.
10 With this configuration, it is possible to bring out both
of a suppressing action for the opening-and-closing cover and
a holding action for the opening-and-closing cover in the opening
position, with a simple structure.
[6] In the image forming apparatus of [5], the cover-holding
15 releasing mechanism may include a holding releasing protruding
part that iselastically deformed in the direction fordisplacing
the elastic holding part from the opening-and-closing cover when
the opening-and-closing cover reaches the closing position.
The holding releasing protruding part may release the state in
20 which the elastic holding part holds the opening-and-closing
cover.
With this configuration, it is possible to release the
state where the opening~-and-closing cover is held, with a simple
structure.

25



described in detail based on the follow ng figures, wherein: Fig. 1Ais an
expl anat ory di agram showi ng an outline of 5 a devel oper storage contai ner
according to an exenplary enbodinent of the invention, Fig. IBis an

expl anatory di agram show ng an openi ng- and-cl osi ng nmechani sm of the

devel oper storage container; and Fig. 1Cis an explanatory di agram show ng
an openi ng/ cl osi ng operation of the opening-and-closing 10 nmechanism Fig.
2 is an explanatory di agram showi ng an outline of an image form ng
apparatus using the devel oper storage container according to the exenplary

embodi ment shown in Fi ggrkr DEgcrIprIofNoeXphanakakyndsagram showing an
overal | 15 configuration of the image form ng apparatus accordlng to a

first exenplary %N‘E‘e?&bo%r&ef?uet ()Y §BLLON ol Qo 14 1h§ fwl%%f‘f@ Y

dlagranlshomnng e mage formng portion o he "I'mege form ng

ARAARPRCE shomly g T ST 1 (10 T e e PO R

container used in the inage form ng apparatus shomm in Flg. 3;.Fig. 6is a
perspective di agtam Shovi 7§ &XPIPEPEPIY ééﬁgF@ﬂréﬁPBhn%faQPR?Q%%R? er
storage container used in the 25 first exenplary enbodinent; 10 Fig. 7 is
an ex%lod@ddﬁﬂaﬂﬁﬁﬁﬁvétvréﬂﬁofc@mbaﬁm®él@@é@r@ﬂmnag@ comt &xeEPlshomn in
e o embodiment of the invention, Fig. 1B is an explanatory diagram
showing an opening-and-closing mechanism of the developer
storage container; and Fig, 1C is an explanatory diagram showing
an opening/closing operation o¢f the opening-and-closing
10 mechanism;
Fig. 2 1s an explanatory diagram showing an outline of
an image forming apparatus using the developer storage container
according to the exemplary embodiment shown in Fig. 1;
Fig. 3 1s an explanatory diagram showing an overall
15 configuration of the image forming apparatus according toa first
exemplary embodiment of the invention;
Fig. 4 is an explanatory diagram showing details of an
image forming portion of the image forming apparatus shown in
Fig. 3;
20 Fig. 5 is an explanatory diagram showing an example of
a container receiving portion for the developer storage
container used in the image forming apparatus shown in Fig. 3;
Fig. 6 1s a perspective diagram showing an overall

configuration of the developer storage container used in the

25 first exemplary embodiment;

10



Figs. 8A and 8B are explanatory diagrans showi ng details of the devel oper
storage container in the vicinity of both ends 5 thereof; Fig. 9Ais an
expl anat ory di agram showing a state where one end flange of the devel oper
storage container is detached, and Fig. 9B is an explanatory diagram
showi ng an exanple of an attachnment structure for attaching an agitator to
an end flange; 10 Fig. 10 is an explanatory di agram show ng details of a
shutter used in the first exenplary enbodinment; Fig. 11 is an expl anatory
di agram showi ng details of a dinension relation for the shutter (an

openi ng-and-cl gsifg 7 ¢QVeh 8RF184EQSEr 1% G Nk Ty anklofused LBvERBpELT St
exenpl ary 15 enbodi nent to performan opening/closing operation; Fig. 12A

is a perssoceo%agq\éeﬁ C%g%giri%i@grsr}’wsﬁ %ti%t_e ere the shutter is located in a

cl osi ng posi an “eéxpl’anatory top view of Fig 12A; Fig.
13Ais a persp%gtive giagr shomﬁngla Igck state 20 when tha ghu ter is
locat ed in an i mat 400 Gbeit) GAELARACCRY 1 ASE TR HFTaNd SREESTS t op
vi ew of Eh? 13A; Fi?. 14A is a perspective, di agram show ng an unl ock state
of the sHift f8f, daVRlFPYL SIAF 4 SRAVERPNGHat DS BpCuNehyo?t MQFh erAds 25 Fig.
15A is a perspective diagram showi ng a state where 11 the shutter is
| ocat éd itthereadpeni ng position, and Fig. 15B is an explanatory top view of
Fi g 15A;
Fig. 9A is an explanatory diagram showing a state where
one end flange of the developer storage container is detached,
and Fig. 9B is an explanatory diagram showing an example of an
attachment structure for attaching an agitator tc an end flange;
10 Fig. 10 is an explanatory diagram showing details of a
shutter used in the first exemplary embodiment;
Fig. 11 is an explanatory diagram showing details of a
dimension relation for the shutter (an opening-and-closing
cover and a cover holding frame} used in the first exemplary
15 embodiment to perform an opening/closing operation;
Fig. 12A is a perspective diagram showing a state where
the shutter is located in a closing position, and Fig. 12B is
an explanatory top view of Fig 12A;
Fig. 13A is a perspective diagram showing a lock state
20 when the shutter is located in an intermediate position; and
Fig. 13B is an explanatory top view of Fig 13A;
Fig. 14A is a perspective diagram showing an unlock state
of the shutter, and Fig. 14B is an explanatory top view of Fig

14A;

25 Fig. 15A is a perspective diagram showing a state where

11



Fig. 16A is an explanatory diagram show ng an operation flow of the shutter
being located in the closing position, and 5 Fig. 16B is an expl anatory

di agram showi ng an operation flow of the shutter being in the | ock state;
Fig. 17A is an explanatory di agram show ng an operation flow of the shutter
being in the unlock state, and Fig. 17B is an explanatory di agram show ng
an operation flow of the shutter 10 being |ocated in the opening position;
Fig. 18 is an explanatory di agram showi ng details of the container
receiving portion used in the first exenplary enbodinent; Figs. 19A and 19B

are expl anal oy, 14139k 3Mpo SHEYE NG, 3 ogvéngﬁﬁr 85901 bhowakd)rifien sighe

devel oper storage container Is inserted 1nto the container Teceiving

portion ogn té&&ﬂr{asctoréﬁgceorg)lvaire\@ %@%ﬁﬁ? ;. Figs. 20A and 20B are
[

expl anat or'y ditagr ans owng "an oper n’flow (2) when the devel oper

storage container i 20 inserted into the container receivin ortion of
The Tyt enertar o AR S ReRED AL ST SATE AR PE BREFaRAPE:y

di agrams showi ng an operation flow when the devel oper storage container is
removed Flraymetthéheonhial He¥ eided Viogg teelr tnonhofckarling psisidiempl ang 25
enbodi nent. 12 DETAI LED DESCRI PTI ON <Qutline of Exenplary Enbodi nent of the
| nvenbi orfBig. 16B is an explanatory diagram showing an operation flow

of the shutter being in the lock state;

Fig. 17A is an explanatory diagram showing an operation
flow of the shutter being in the unlock state, and Fig. 17B is
an explanatory diagram showing an operation flow of the shutter

10 being lccated in the opening position;

Fig. 18 is an explanatory diagram showing details of the
container receiving portion used in the first exemplary
embodiment;

Figs. 19A and 19B are explanatory diagrams showing an

15 operation flow (1) when the developer storage container 1is
inserted into the container receiving portion of the first
exemplary embodiment;

Figs. 20A and 20B are explanatory diagrams showing an
operation flow (2} when the developer storage container 1is

20 inserted into the contalner receiving portion of the first
exemplary embodiment; and

Figs. 21A and 21B are explanatory diagrams showing an
operation flow when the developer storage container is removed
from the container receiving portion of the first exemplary

25 embodiment.
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Fig. 1A shows an outline of a devel oper storage container 5 according to an
exenpl ary enbodi nent of the invention. A devel oper storage container 1 shown
in Fig. 1 is configured so that the devel oper storage container is
removably inserted into a container receiving portion of a chassis of an

i mge form ng apparatus and stores a devel oper therein. The 10 devel oper
storage container 1 includes a container body 2 that stores the devel oper
therein, an opening 3 fornmed in a portion of the container body 2, and an
openi ng- and- cl osi ng mechanism 4 that opens and cl oses the opening 3. In
particular, in this exenplary enbodi nent, as shown in 15 Figs. 1B and 1C,

t he openi ng-and-cl osi ng nechani sm 4 includes an opening-and-cl osing cover 5

t hat bl ocks the opening 3, a §§§ﬁ¥LE5"B%§§$kéH¥EFF 6, a novenent restricting

unit 7 and a restriction reléeasing uni e cover holding frane 6 hol ds
the opening-and-cl psing cover ggso that th enj ng- and- cl osi ng 20 cover 5
i s novabl 58&1? o gn]%:;ﬁ%?%ﬁ?ﬁ%l k??l%lr&‘?r?tec?fieoﬂ?%zltr\’zbgee%l%? openi ng position
D in which the opening 3 is open and a closing_ position A in which the
opening 3 is clos®d.I1ANGBAVER SspddinggC Arid 9eN8d PRE LcHVRF 2B MsTEs lingn he
openi ng-and-closing direction fromthe closing position A toward the
openi 15y pasteidin@st® amdexenchesy enerdaient miertheti arespoisitti on B i n which
it is 13 not started to open the opening 3, the novenent restricting unit
7 restricts thesopenengpand-si@sigey cowmeaibefr am fhuswhednm®aqg 11 At he
openi ng- and-cl osing direction. The restriction
configured so that the developer storage container is removably
inserted intoc a container receiving portion of a chassis of an
image forming apparatus and stores a developer therein. The
10 developer storage container 1 includes a container body 2 that
stores the developer therein, an opening 3 formed in a portion
of the container body 2, and an opening-and-closing mechanism
4 that opens and closes the opening 3.
In particular, in this exemplary embodiment, as shown in
15 Figs. 1B and 1C, the cpening-and-closing mechanism 4 includes
an opening-and-closing cover 5 that blocks the opening 3, a cover
holding frame 6, a movement restricting unit 7 and a restriction
releasing unit 8. The cover holding frame 6 holds the
opening-and-closing cover 5 so that the opening-and-closing
20 cover 5 is movable in an opening-and-closing direction between
an opening position D in which the opening 3 is open and a closing
positicn A in which the opening 3 is closed. When the
cpening-and-closing cover 5 moves in the opening-and-closing

direction fromthe closingpositionA toward the opening position

25 D and reaches a certain intermediate position B in which it is

13



releasing unit 8 allows the opening-and-closing cover 5 being 5 restricted
by the novenent restricting unit 7 to be novable in an intersecting
direction which intersects the opening-and-closing direction. After the
openi ng-and-cl osing cover 5 noves in the intersecting direction, the
restriction releasing unit 8 allows the opening-and-closing cover 5 to nove
10 in the opening-and-closing direction toward the opening position D. In
this configuration, the devel oper storage container 1 may store therein an
unused devel oper and/or may recover and store therein a used devel oper. 15

The cont ahpersthaaded2t SRp Rt ARSI it 8l, Ve aledneot! POgr rastifgeanstore
t he devel oper therein, instead of this exenplary enbodinent in which the

cont ai ner - t oI L .1.NS i i i :

Fort her ot & ESt 2R EREb A it o LI LBDR LR TRl FubCfet Wving. o,

body 2 fromform ng |local aggl operates e to. chan in envirannent or
Lo e LR R0 N

change with a et D fg%%% THYETHE ude &St i%55 g Sreler t hat
can be driven by an external. driving source. Wien the container body 2
i ncl udes TRECRTIRG MY © PefddCWSr LhReCPFRENITARATOIP 21 MR rcHERy 2 Bfayi%e a
cylindrical 25 container having at |east one open end and an end cover
menbef 1% et CRDAERS thRemeHEMEpENT HIZL L el tdvBYi thdl 8Pnlge fMmP 8 may be
separately or integrally provided in the vicinity of the opening 3 of the
cont ai nerammody intersecting direction which intersects the
opening-and-closing direction. After the opening-and-closing
cover 5 moves in the intersecting direction, the restriction
releasing unit 8 allows the opening-and-closing cover 5 to move
10 in the opening-and-closing direction toward the opening
position D.
In this configuration, the developer storage container
1 may store therein an unused developer and/or may recover and
store therein a used developer.
15 The container body 2 may be appropriately shaped so long
as i1t can store the developer therein, instead of this exemplary
embodiment in which the container body 2 extends long in an
insertion/removal direction.
Furthermore, in order to avoid the developer stored in
20 the container body 2 from forming local agglomerates due to
change in environment or change with aging, the container body
2 may include a stirring member that can be driven by an external
driving source. When the container body 2 includes the stirring

member or the like, the container body 2 may be a cylindrical

25 container having at least one open end and an end cover member
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2 in a position where it can hold the opening-and-closing cover 55 in an
openabl e/ cl osabl e manner between the opening position D and the closing
position A of the opening 3. In this case, the cover holding frame 6 may be
provided to surround the periphery of the opening 3 or may be provided only
in a peripheral portion of the periphery of the opening 3 extending in the
10 openi ng-and-closing direction of the opening-and-closing cover 5. A
novenent restriction position in which the novenent restricting unit 7
restricts the opening-and-closing cover 5 fromfurther noving in the

openi ng- apda €1 195h OPs diKECdh@NopsSnihe, 15 certain internediate position B that
is closer to the closing position A than a position in which the

openi ng- and- cl osy : i I\ i
oot orat i on, OREho181 AL done & RETThE BE-ARETLTS O MedidliE: g

cover 5in_th peni direction wi th respect %ﬁt cont ai ner gfd 2, the
20 openi HGEAHRT 001 FISOVET 5L 2 COR PEERH By Dife NBvEmint: FEatet | ng
unit 7 fron1novin§,in t he qgﬁning dire%}ion before the openjng 3 starts to
be open. Fhis2 PR bp¥hivhGEnd I cFaRiNfyd £86ePPS HoEsa T C L3RI (59 Y6den t he
opening 3. For exanple, when the devel oper storage container 1 is dropped
or whén ah Extasy epienzblidcdesiad leppenagri het Heepperd mpah e o tient he 15
openi ng- and- cl osi ng cover 5 during transport, the opening-and-cl osing cover
does not D naedli @telol axpery toves idpem #g of3thAsopengsgl 8, the wventcadwat t he
devel oper | eaks through the
the cover helding frame € may be provided to surround the
periphery of the opening 3 or may be provided only in a peripheral
portion of the periphery of the copening 3 extending in the
10 opening-and-closing direction of the opening-and-closing cover
5.
A movement restriction position in which the movement
restricting unit 7 restricts the opening-and-closing cover 5
from further moving in the opening-and-closing direction is the
15 certain intermediate position B that is closer to the closing
position A than aposition inwhich the opening-and-closing cover
5 starts to open the opening 3. With this configuration, even
if it is attempted to move the opening-and-closing cover 5 in
the opening direction with respect to the container body 2, the
20 opening-and-closing cover 5 1is restricted by the movement
restricting unit 7 from moving in the opening direction before
the opening 3 starts to be open. Thus, the opening-and-closing
cover 5 does not start to open the opening 3. For example, when

the developer storage container 1 is dropped or when an external

25 force is applied 1in the opening direction to the

15



opening 3 is effectively prevented. 5 1t is noted that the closing position
Ais not identical to the internediate position B. If they are identical,
to performan opening/closing operation for the opening-and-closing cover
5, it would be necessary to perform two operations as the opening/closing
operation, that is, first, 10 the opening-and-closing cover 5 is noved in a
direction different fromthe opening-and-closing direction and then noved
in the opening-and-closing direction, which may conplicate the
openi ng/ cl osi ng operation. Al so, any nmember nmay be used as the restriction

rel easi Ngp ekt AYlidn £ S d i Q@QI as-dfean perfgnm@qfuncihagp BEt”DV' Bget he

openi ng- and cI05|ng cover n the |ntersect|ng dlrectlon fersectlng t he

ostri ot i R SR B R Ie hRE uRliRed r}%‘@%@e‘%ﬁ% PP easca.
e appr opi abdl § KNy 47CGPYE5H PO FerRE PP B 1% ?%éﬁaqq%hﬁﬁéﬁévi i
di rection of the devel oper storage container 1. For exanple, when the
i nserti orfREHE\ERIS m%&rﬁﬁoediﬁ'—ldﬁ Ih@1§eirdItGfer storage container 25 1 is set
to a direction along which the devel oper storage 16 container 1 noves
| i neably, the dgenisngotad-thasitty dillcednigoposihyober siet nod addinkéctilon al ong
whi ch the devel oper storage container 1 rotates. Fromthe view point of
simplifyitng the intermediate position B. If they are identical, to
perform an opening/closing cperation for the
opening-and-closing cover 5, it would be necessary to perform
two operations as the opening/closing operation, that is, first,

10 theopening-and-closingcover 5ismoved inadirectiondifferent
from the opening-and-closing direction and then moved in the
opening-and-closing direction, which may complicate the
opening/closing operation.

Also, any member may be used as the restriction releasing

15 unit 8 so long as it can perform a function of moving the
opening-and-closing cover 5 in the intersecting direction
intersecting the opening-and-closing direction so that the
state in which the movement restricting unit 7 restricts the
opening~and-closing cover 5 is released.

20 The opening-and-closing direction of the
opening-and-closing cover 5 may be appropriately set to a
direction different from the insertion/removal direction of the
develcper storage container 1. For example, when the

insertion/removal direction of the developer storage container

25 1 1is set to a direction along which the developer storage

16



openi ng/ cl osi ng operation of the opening-and-closing cover 5 5 the

openi ng-and-cl osing direction of the opening-and-closing cover 5 of the
openi ng- and- cl osi ng mechanism 4 may be set to extend along the
insertion/renmoval direction of the devel oper storage container 1. The
novenent restricting unit 7 may be appropriately 10 constructed. According
to one exenplary enbodi nent, the novenent restricting unit 7 includes a

bl ocki ng portion provided on the cover holding frane 6. Wen the

openi ng- and-cl osing cover 5 noves in the opening-and-closing direction from

the cl osddit ORI 10Nl OB 8 £ e, aRRNIRGrRSg-nen Dostihg Bheekinenls
portion may abut against a portion of the opening-and-closing cover S In

this case e hlacki g, porHon; BRY. e il 06dc A8 48vBObbLENSRb LbE cover

hol di ng me 6 so as to novenen the openi ng- osing cover
2o a5t 0 SHOPETSS dodi e e BPSBKTHS SoFfi BBt SOTPLaLSRCr bMasing
unit 8 nmay rel ea the state in which the npvenent restricting unit 7
restrict §H€Hbmqo/s G RRBEERESPRYCE OV B ETACGIAIdTE 4 1619 CeXERpPar y
enbodi ment, when the openi ng-and-cl osing cover 5 noves a 25 predeterm ned
amound i Fhehepdiriegrized icdedsecdiggetien o7 spenPrgnhand-andsihgsdngecti on,
the restriction releasing unit 8 releases the restriction state in which
t he novenenter riestfr itttel pypening-Andestloischy meehapésmng- mag- bkosengtoover 5.
extend along the insertion/removal direction of the developer
storage container 1.
The movement restricting unit 7 may bé appropriately
10 constructed. According to one exemplary embodiment, the
movement restrictingunit 7 includes a blocking portion provided
on the cover holding frame 6. When the opening-and-closing
cover 5 moves in the opening-and-closing directicn from the
closing position A toward the opening position D, the blocking
15 portion may abut against a portion of the opening-and-closing
cover 5. In this case, the blocking portion may be provided on
a portion of the cover holding frame 6 so as to blocks movement
of the opening~and-~closing cover 5, and a stopper portion may
be provided on the opening-and-closing cover 5 so as to abut
20 against the blocking portion.
The restricticn releasing unit 8 may release the state
in which the movement restricting unit 7 restricts the
opening-and-closing cover 5. According tc one exemplary

embodiment, when the opening-and-closing cover 5 moves a

25 predetermined amount in the direction intersecting the

17



As a typical exanple of this exenplary enbodi ment, the 5 opening-and-cl osing
cover 5is held by the cover holding frane 6 so that the

openi ng- and- cl osi ng cover 5 restricted by the novenent restricting unit 7
is novable in the intersecting direction, which intersects the

openi ng- and-cl osing direction, and the anount of novenent of the

openi ng-and-cl osing cover 5 10 in the intersecting direction is set within
such a range that the state in which the novenent restricting unit 7
restricts the opening-and-closing cover 5 can be released. Further, in

order to spsiingtaidecToyvaiendi eicttiie, opentagt andr CboStdi oMY uniitn t he
intersecting direction, a 15 position regulating protrusion nmay be provided

on the coyerr QA thamerbstAhetr pogi tdiQitd equl afh Dgh Pratd UsjRRrcegul at es
a position of the opening-and-closing cover 5 in the intersecting

di rect| Onreé&%@éﬁui%ert 370g%&g'ﬁc%t%otﬂ@eﬁﬁ@iﬁﬁ%ﬁ%&%rﬁ’gaveﬁ e

restriction releasinhg unit I's configure nsi on by which
the positjon requlating protrusion protrudes froma reference position of
the cover®holdi PR Fale S*TEPTSr g | Thidn SXATRI k) RIS of  tHe
restricting releasing unit 8 in the intersecting direction, which can

rel eaSe PRI THIHF LIS LIDETSFereht tod PYCENRGCOREE OIERT ifdess he 25
openi ng- and- cl osi ng cover 5. 18 Fig. 2 shows an exanple in which an inage
form ng appa®atiydt thel giesinpeaddvelopengsrovageSconsairpeted hycdhdi ng to
the exenplary enbodi nents descri bed above.

movement restricting unit 7 is movable in the intersecting

direction, which intersects the opening-and-clesing direction,
and the amount of movement of the opening-and-closing cover 5
10 in the intersecting direction is set within such a range that
the state in which the movement restricting unit 7 restricts

the opening-and-closing cover 5 can be released.
Further, 1in order to restrict the movement of the
opening-and-closing cover 5 in the intersecting direction, a
15 position regulating protrusion may be provided on the cover
holding frame 6. The position regulating protrusion regulates
aposition of the opening-and-closing cover 5 in the intersecting
direction. Inthis case, according to one exemplary embodiment,
the restriction releasing unit 8 is configured so that a
20 dimension by which the position regulating protrusion protrudes
from a reference position of the cover holding frame 6 is larger
than a minimum dimension of the restricting releasing unit 8
in the intersecting direction, which can release a state in which
the movement restricting unit 7 restricts the

25 opening-and-closing cover 5.
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In this figure, the inmage form ng apparatus includes a 5 chassis 10 forned
with a container receiving portion 11, and the devel oper storage contai ner
1 configured to be renovably inserted into the container receiving portion
11 of the chassis 10. The devel oper storage container 1 stores the

devel oper therein. 10 Here, the devel oper storage container 1 includes the
container body 2 (see Fig. 1) that stores the devel oper therein, the
opening 3 formed in a portion of the container body 2, and the

openi ng- and- cl osi ng mechani sm 4 that opens and closes the opening 3. The

openi ng- and- ¢l asigg2 ANk s B:xAnplE yﬁl%mm&aﬂ@m@@@nfcsygnﬁnga@baihﬁgscover 5,
t he cover holdlng frame 6, the novement restricting unit and the

restricti i oSi 5:hl s the
ﬁﬂ: Rlgasing ﬁé‘ﬁv%lrﬁefram O?%%@;%‘ &1 0% Q@c&‘?é{gﬁ% B! ek

openi ng 3 T cover e openi ng-an | osi ng cover 5
so that %1qpem ng-an 5| cov (ﬁ s_novable in the 20

openi ng- ant é?ggphg |ré%€?%n ébgﬁéhlng position D in which the
in which the op enlng 3is

opening 3 is open and the cI03| p05|t|on
cl osed. Wen tﬂ@-&%&ﬁ G cIES AGAICotEr T NEpFRRAL R tUfe include
openi ng- and-cl osing direction fromthe closing position Ato the opening
posi t Pon Mafd 5 décHeyrmaske wigh @t somddilace pesciivénoBrg tienchlit angd not
started to open the 19 opening 3, the novenent restricting unit 7 restricts
t he openﬂng<hnmbkﬂnﬁﬂrﬁ}Qﬂaga'dbmhamme&uﬂth@mfdgwkaq itp bReremovably
openi ng-and-cl osing direction. The restriction releasing unit
inserted into the container receiving portion 11 of the chassis
10. The developer storage container 1 stores the developer
therein.
10 Here, the developer storage container 1 includes the
container body 2 (see Fig. 1) that stores the developer therein,
the opening 3 formed in a portion of the container body 2, and
the opening-and-closing mechanism 4 that opens and closes the
opening 3. The opening-and-closing mechanism 4 incliudes the
15 opening-and-closing cover 5, the cover holding frame 6, the
movement restricting unit 7 and the restriction releasing unit
8. The opening-and-closing cover 5 blocks the opening 3. The
cover holding frame 6 holds the opening-and-closing cover 5 so
that the opening-and-closing cover 5 1is movable in the
20 opening-and-closing direction between the opening position D
in which the opening 3 is open and the closing position A in
which the opening 3 is closed. When the opening-and-closing
cover 5 moves in the opening-and-closing direction from the

closing position A to the opening position D and reaches the

25 intermediate position B in which it is not started to open the

19



8 all ows the opening-and-closing cover 5 being restricted by 5 the novenent
restricting unit 7 to be novable in the intersecting direction intersecting
t he openi ng-and-closing direction. After the opening-and-closing cover 5
noves in the intersecting direction, the restriction releasing unit 8

all ows the opening-and-closing cover 5 to nove in the openi ng-and-cl osing
10 direction toward the opening position D. Meanwhil e, the container
receiving portion 11 of the <chassis 10 of the inmage form ng apparatus
includes a cover guide rail 12 that guides a novenent |ocus of the

openi ng- Rpi B0 GV ehoPeRbnt he Ldavalepely st9iade coaieiN\efs lcha cover
hol ding 15 unit™ 13, and a cover-holding releasing unit 14. Wen the

devel oper f ntainer, 1 J ei g | rt ver_  hal di unit 13
anut s, aga el The Sper Mo oha S ng coual 50T Toud  pgs e e
opening-and-c]ogqugg ver. 5 toward.the gﬂfnin ion D and then_hol ds

[

osi,t

Lhe. openi FRESHIE A BSI T CoUFTECCHABH - 20 1hE SaET L opaP S Brigd otki ner 1
i s being renpved, the cover holding unit noves the opening-and-closing
cover 5, SRt theoQREE NI Ak Gredingy GRSt iSoREBNGt SRaErd 1ehecPysi ng
position A. Wen the devel oper storage container 1 is being renmoved and
t he openivite BAdeBEDS | IRF teOMETLI IS BRAE Neko tisemeY asl ¢1g nplose tindrr2BcAinghe
cover-holding releasing unit 14 rel eases a state in which 20 the cover
hol di ng uwhitedtl drol dsteleegpenigngtaad-ageasimg-cairerlodhing ndtiestion.
configuration, respective conponents of the

After the opening-and-closing cover 5 moves in the intersecting

direction, the restriction releasing unit 8 allows the

opening-and-closing cover 5 to move in the opening-and-ciosing

10 direction toward the opening position D.

Meanwhile, the container receiving portion 11 of the
chassis 10 of the image forming apparatus includes a cover guide
rail 12 that guides a movement locus of the opening-and-clesing
cover 5 of the developer storage container 1, a cover holding

15 unit 13, and a cover-holding releasing unit 14. When the
developer storage container 1 is being inserted, the cover
holding unit 13 abuts against the opening-and-closing cover 5
to move the opening-and-closing cover 5 toward the opening
position D and then holds the opening-and-closing cover 5. When

20 the developer storage container 1 is being removed, the cover
holding unit moves the opening-and-closing cover 5, which is
located in the opening position D, toward the closing positicn
A. When the developer storage container 1 is being removed and

the opening-and-closing cover 5 reaches the closing position

25 A, the cover-holding releasing unit 14 releases a state in which

20



devel oper storage container 1 are simlar to those, which are 5 described
with reference to Fig. 1. The container receiving portion 11 includes the
cover guide rail 12, the cover holding unit 13, and the cover-hol di ng
releasing unit 14. The cover guide rail 12 may be a continuous rail menber
10 or may be one that enbodies a rail function that guides the

openi ng- and-cl osi ng cover 5 using a wall nenber or a guide block nenber. It
is assuned that the devel oper storage container 1 includes the novenent
restricting unit 7 and the restriction 15 releasing unit 8. The cover guide

rail 12 ' t - o éyggy - A= cl psii 5 by
t he unitgae%gd“d‘% H@%&i%&e?gsﬁﬁéggttggr strlrg?-i on r@]%}m 5%3’\#?{ 8 is
configureg so that the opening-and-closing cover 5 is novable in the
intersectihg direction, which intersects the 20 openi ng-and-cl osi ng
direction, the coveL,guide ail 12 may be configured %ggégggia%el so | ong
as the cover gui®¥etrarl 943" iy, FRSPRETMBG e P c?t or¥5osi ti on,

t he opening-and-closing cover 5 to nove in the intersecting direction
beyond t hdevolemehts testFe Qadmigss thi e 25mALap, tanyhoasvbethirdy afe used as
the cover holding unit 21 13 so long as it can performa function of noving
the &pendagecantked|whingrebyeenée tioo they.openi ng position D when the
devel oper storage container 1 is being inserted, so as to hold
The container receiving portion 11 includes the cover
guide rail 12, the cover helding unit 13, and the cover-holding
releasing unit 14.
The cover guide rail 12 may be a continuous rail member
10 or may be ocne that embodies a rail function that guides the
opening-and-ciosing cover 5 using a wall member or a guide block
member.
It is assumed that the developer storage container 1
includes the movement restricting unit 7 and the restriction
15 releasingunit 8. The cover guide rail 12 may guide the movement
locus of the opening-and-closing cover 5 by the units 7 and 8.
For example, since the restriction releasing unit 8 is
configured so that the opening-and-closing cover 5 is movable
in the intersecting direction, which intersects the
20 opening-and-closing direction, the cover guide rail 12 may be
configured appropriately so long as the cover guide rail 12 can
guide, in the movement restriction position, the
opening-and-closing cover 5 to move in the intersecting

direction beyond the movement restriction position.

25 Also, any member may be used as the cover holding unit
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t he openi ng-and-cl osi ng cover 5 there and noving the 5 openi ng-and-cl osi ng
cover 5 fromthe opening position Dto the <closing position A when the

any menber may
be used as the cover-holding releasing unit 14 so long as it can performa
function of 10 releasing the state in which the cover holding unit 13 hol ds
t he openi ng-and-cl osi ng cover 5 when the devel oper storage container 1 is
bei ng renoved. According to one exenplary enbodi ment, the cover

devel oper storage container 1 is being renoved. Furthernore,

unit 13 includes an elastic holding part that extends in the

openi ng- ang- st ggadisection.of Lhe oneni 09- ANl B coues

el asti cal ef or nabl en t r storage container

15

qéis

hol di ng

ang i s

ei ng

i d, the, el ' | di ' he . i ng-.and-cl osi
cover 5 L BPHOVES R GhOn H N Pobh i)t GUGr % BOEHS OBeN i bOdie | on D

and the 20 elastic holding part is elastically deforned outward at a tine

poi nt  wheRe Y HECRPEer 1REE-QISiiRG Icdvet B IhdRssTHre openR RigtC p5sl

i%ion D

so as to be displaced fromthe opening-and-closing cover 5 and then hold

t he openi Hge andrenb8engnéovépsEnGei AgVerocat edhipliet hendpemiovg Ngosittheon D. 25
Accordi ng to anot her exenpl ary enbodi nent in which the 22 cover
unit 13 ispenpheyacl-¢hes toyerovmt @i AgometleasiprpningnibbsidioncDudesha hol di ng
rel easing protruding part that is elastically deformed in the direction for
di spl aci ngié8engl@ssi€ion A when the developer storage container 1 is

being removed.

hol di ng

Furthermore, any member may be used as the cover-holding

releasing unit 14 so long as it can perform a function of

10 releasing the state in which the cover holding unit 13 holds

the opening-and-~closing cover 5 when the developer storage

container 1 is being removed.

According to one exemplary embodiment, the cover holding

unit 13 includes an elastic helding part that extends in the

15 opening-and-closing direction of the opening-and-closing cover

5 and 1s elastically deformable. When the developer storage

container 1 is being inserted, the elastic holding part abuts

against the opening-and-closing cover 5 tc move

the

opening-and-closing cover 5 to the opening pesition D and the

20 elastic holding part is elastically deformed ocutward at a time

point when the opening-and-closing cover 5 reaches the opening

position D, so as to be displaced from the opening-and-closing

cover 5 and then hold the opening-and-closing cover 5 being

located in the opening position D.

25 According to another exemplary embodiment in which the
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hol di ng part from the opening-and-cl osing cover 5 when the 5

openi ng- and-cl osi ng cover 5 reaches the closing position A The holding
rel easing protruding part releases the state in which the elastic holding
part hol ds the openi ng-and-cl osing cover 5. Hereinafter, exenplary

enbodi nents of the invention will 10 be described in detail wth reference
to the attached draw ngs. <Exenplary Enbodi nent 1> <Overall Configuration
of I mage Form ng Apparatus> Fig. 3 shows an overall configuration of an
imge formng apparatus according to a first exenplary enbodi nent of the

15 i nventiOfar Wy tingy ﬁhgﬁr§3jkﬁe%,QB%%ﬁlstgé-éﬁvéﬁ“hdlﬁ%ﬁhfﬂﬁvédging
apparatus (hereinaftéer, sinply a chasSis or an apparatus Tchassis), ‘the

223 to 2 ar F edsantiese ¥ RSP R B B e BSE e,
di roct i ot G it aoheaT aeaeary ERbe o s ra On L R e Pt BB d < e
i mge formng portions 22 and rotate al ong the arrangenent direction of the
i mage for}?ﬁlffgl%rE’%‘ﬁsf??‘,“ éhﬁe%w"@éﬂﬁm%w VAURE 24WDsNt FAE i s
arranged in a | ower portion of the apparatus chassis 23 21 and stores and
suppl Pes orsrok rapdredi s irghdodge rrietoa dhag-tined: Los thsobaigéonrly ZBet hat is
arranged in an upper portion of the apparatus chassis 21 and receives and
stores helding releasing protruding part releases the state in which
the elastic holding part holds the opening-and-closing cover
5.
Hereinafter, exemplary embodiments of the invention will
10 be described in detail with reference to the attached drawings.
<Exemplary Embodiment 1>
<Qverall Configuration of Image Forming Apparatus>

Fig. 3 shows an overall configuration of an image forming

apparatus according to a first exemplary embodiment of the
15 invention.

In this figure, in a chassis 21 of the image forming
apparatus (hereinafter, simply a chassis or an apparatus
chassis), the image forming apparatus includes image forming
portions 22 (specifically, 22a to 22d) for respective four colors

20 (in this exemplary embodiment, black, yellow, magenta, and cyan)
arranged in an obliquely upward direction; an intermediate
transfer belt 23 that is arranged above the image forming
portions 22 and rotate along the arrangement direction of the

image forming portions 22; a recording-medium supply unit 24

25 that is arranged in a lower portion of the apparatus chassis
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di scharged recording nedia on which images are fornmed. The 5 recording

medi um supplied fromthe recordi ng-nmedi umsupply unit 24 is discharged to

t he recordi ng- medi um di scharge tray 26 through a recordi ng-medi um
conveyance path 25 that extends in a vertical direction. In this exenplary
enbodi nent, as shown in Figs. 3 and 4, 10 the inmage form ng portions 22
(22a to 22d) are configured to form in order fromthe upstreamside in the
rotation direction of the internediate transfer belt 23, toner images, for
exanple, of black, yellow, magenta, and cyan (however, it is not necessary

to arrange t hgngol Qs e t hisq Or dgpp1ieFaCh ciRGe nlor Mdig Port g 15 22
i ncl udes a drum shaped photosensitive nenber 31, a’charging unit 32 that

prelim nardly, ENAT1Ges, e dReHas JF}rfr‘lé gzé@HQ%ris %#ra et P %ﬁg%t 33

S
that forns an €l ettrostatic Iate?% on the” photosensitive er 31
charged by the charging unit 32, a developin nit 34 that devel ops the
ol ectrostRAT 0 4ht @ht V59 hagEebES ¢ ABPROE olbndDth §ECRANESr 988 FRESR visi bl e
i mage using a toner of the corresponding,colqr, and a cleaning unit 35 that
cl eans a Hexgharged ofRFOHH R hempRbde 08BNYNiFDe ifaEBEr a%€ frR@Sekpodlice unit
33 is provided in common to the respective image formng portions 22 and is
confi qur etk dardiiefd metliudsswyrrll sedd romghite reaws dfog-tmed iuespereplwenddl or
conponents from 24 a |light source such as a seni conductor |aser (not shown)
within am ekposiusehaogtdi ner 3 ustcowd ingledd dioim ofi schs oge 382ayt Ber eby
formng a light inmage in an exposure position on the
through a recording-medium conveyance path 25 that extends in
a vertical direction.
In this exemplary embodiment, as shown in Figs. 3 and 4,
10 the image forming portions 22 (22a to 22d) are configured to
form, in order from the upstream side in the rotation direction
of the intermediate transfer belt 23, toner images, for example,
of black, yellow, magenta, and cyan (however, it is not necessary
to arrange the colors in this order). Each image forming portion
15 22 includes a drum-shaped photosensitive member 31, a charging
unit 32 that preliminarily charges the photosensitive member
31, an exposure unit 33 that forms an electrostatic latent image
on the photosensitive member 31 charged by the charging unit
32, a develcping unit 34 that develops the electrostatic latent
20 image on the photosensitive member 31 into a visible image using
a toner of the corresponding color, and a cleaning unit 35 that
cleans a residual toner on the photosensitive member 31.
The exposure unit 33 1is provided in common to the

respective image forming portions 22 and is configured todeflect

25 and scan light beams for the respective color components from

24



correspondi ng photosensitive nmenber 31 via a focusing lens (not 5 shown)
and mrrors (not shown). The internediate transfer belt 23 is wound around
plural tension rollers 41 to 44 and is rotated, for exanple, by a tension
roller 41 serving as a driving roller. On portions of the rear surface of
the internediate transfer belt 23, which correspond 10 to the respective
phot osensitive nmenbers 31, primary transfer wunits 51 (for exanple, primry
transfer rollers) are arranged. Voltage having a polarity opposite to the
polarity charged to toner is applied to the primary transfer units 51.

Ther eby, - i f 3 it are 15
el ct oot Bt ST YobF KRerash ¥ BHeRTRbRAPO0L SRR, Vg, JREFT Rt gl
Furthernore, a secondary_tran runit 5 or _exanpl e ecqndar.

ranst er FOIVSITIE BPBLFUBAE T i BoppinAe ELBFF SEROHART Szt HORBHY on
roller 42 on the downstream side 20 of the inmage form ng portion 22d

di sposed 6ATRRRY DXt -deitst ridBAe siide 6f t REPPAVER nePat B PP ardt ertifel t 23.
By the secondary transfer unit 52, the toner images primarily transferred
onto thecponrespendane rthoistans idalwe R8mhee IJevdadarfidopstingnsées riawht
(collectively transferred) onto the recording nmedium 25 Furthernore, an

i nterreed ahews) eand ngitnbtsSndorsha@dénel eani ng a residual toner on the
internediate transfer belt 23 is provided in a portion corresponding to the

EﬁnSi on roller tHd Gt dheedanstneamreirdge0f S8 SReand 4ransd g1wantion of
e

tension rollers 41 to 44 and is rotated, for example, by a tension
roller 41 serving as a driving roller. On portions of the rear
surface of the intermediate transfer belt 23, which correspond
10 to the respective photosensitive members 31, primary transfer
units 51 (for example, primary transfer rollers) are arranged.
Voltage having a polarity opposite to the polarity charged to
toner is appiied to the primary transfer units 51. Thereby, the
toner images formed on the photosensitive members 31 are
15 electrostatically transferred onto the intermediate transfer
belt 23.
Furthermore, a secondary transfer unit 52 (for example,
a secondary transfer zroller) 1s provided in a portion
corresponding to the tension roller 42 on the downstream side
20 of the image forming portion 22d disposed on the most-downstream
side of the intermediate transfer belt 23. By the secondary
transfer unit 52, the toner images primarily transferred onto
the intermediate transfer belt 23 are secondarily transferred
{collectively transferred) onto the recording medium.

25 Furthermore, an intermediate cleaning unit 53 for
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intermedi ate transfer belt 23. 5 The internediate transfer belt 23 is nmade
by blending a rubber or a resin such as pol yi m de, polycarbonate,

pol yester, or polypropylene with an antistatic agent such as carbon bl ack
in appropriate proportions to a volune resistivity of 106 to 1019 o cm.
10 In this exenplary enbodi nent, the recording nediumfed by a feeder 61 of
the recordi ng-nedi um supply unit 24 is conveyed to an appropriate nunber of
conveyance rollers (not shown) in the recordi ng-nedi um conveyance path 25
and passed through the secondary transfer portion of the secondary transfer

unit 52 15 wi t.h the_position being aligned at sitian alignment, rgllers
62 ' Then o nd darPondre it or the FRESraPREt he A A B ed by o
fixing unit 66 hy ans of heat and pressure and discharged and_stored to
the recordl MEHEASTm D ScRREGaOft &P TT86PPPE 1890 EocRAPgSPBLPEr 6150 | n
Fig. 3, reference nuneral 38 (38a to 38d) denotes devel oper storage

cont ai ners! PRathe efnveritsteamh e ldevef dpimgecgnict §rausberimet Fewpadt tve i mge
form ng portions 22 (22a to 22d) with new devel oper (in this exenplary

enbodi menintdroreeti)a te<ltrrages fleor edg Pa@r.tion> 25 In particular, in this
exenpl ary enbodi nent, as shown in 26 Fig. 4, the photosensitive nenber 31

is copfigured ahea ipHREASSiatar LihdgEcthBblt 23 NtLeR{eth Wl BnHRagChar gi ng
unit 32 and the cleaning unit 35. The process cartridge is detachably
attached yyppher or a resin such as polyimide, polycarbonate, polyester,

or polypropylene with an antistatic agent such as carbon black

in appropriate proportions to a volume resistivity of 10° to 10%*

Qecm.

10 In this exemplary embodiment, the recording medium fed
by a feeder 61 of the recording-medium supply unit 24 is conveyed
to an appropriate number of conveyance rollers (not shown) in
the recording-medium conveyance path 25 and passed through the
secondary transfer portion of the secondary transfer unit 52

15 with the position being aligned at position alignment rollers
62. Then, non-fixed toner images on the recording medium are
fixed by a fixing unit 66 by means of heat and pressure and
discharged and stored to the recording-medium discharge tray
26 via a discharge roller 67.

20 In Fig. 3, reference numeral 38 (38a to 38d) denotes
developer storage containers that replenish the developing
units 34 of the respective image forming portions 22 (22a to
22d) with new developer (in this exemplary embodiment, toner).
<Image Forming Portion>

25 In particular, in this exemplary embodiment, as shown in
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to the apparatus chassis 21 and constitutes portions of the inage 5 form ng
portions 22 of each col or conponent. Here, the charging unit 32 includes a
chargi ng chanber 321 that is open to a portion opposite the photosensitive
menber 31, and a charging roller 322 is disposed in the charging chanber
321 so as to contact or approach the surface of the photosensitive 10
menber 31. The cleaning unit 35 includes a cleaning chanber 351 that 1is
open to a portion opposite the photosensitive nenber 31. At one end of the
opening in the Iongitudinal direction of the cleaning chamber 351, a

cl eani ng Eblfhe SR ‘:%:Qfd%é?‘fsﬁ’l n@%ﬁb@rlﬁ Sq éBh@Q B!Icéheaé Saf provkded so as

to contact nsitive t he ot end the opening in

he | f th mh I I
menber 45 PO PaE S e et hE ﬁafgiaﬁielm@% Wekher

Wthin the cl eani ng, chanber 351, a | eveling and conveyi ng nmenber 20 354 is
provi ded GG EERIIAG 3hd g@ﬁv@??‘ﬁﬁs‘?@rﬁﬁéldgﬁa%%rq%ﬁaém ag§arBaer
scraped by the cleaning blade 352 in the |ongitudinal direction. In

addi t i on,td RhetpPasedmsl ahysenrdedi apAconsid tuéesl ppihipnuaifttigtimggat t ached
to the apparatus chassis 21 in a separate 25 manner fromthe process
cartrbdgeamd nondarmddesres @&vefomandy @4 occhawgongst .t hat is open opposite

t he photosensitive nenber 31 and stores therein devel oper containing at

;east toner. |mdg tHeCidhianyiely tie topeninglobiekhe davehepyngnehpaber 341,
321 that is open to a portiocn opposite the photosensitive member
31, and a charging roller 322 is disposed in the charging chamber
321 so as to contact or approach the surface of the photosensitive
10 member 31.

The cleaning unit 35 includes a cleaning chamber 351 that
is open to a portion opposite the photosensitive member 31. At
one end of the opening in the longitudinal direction of the
cleaning chamber 351, a c¢leaning blade 352 formed of an elastic

15 scraping plate is provided so as to contact the photosensitive
member 31. At the other end of the opening in the longitudinal
direction of the cleaning chamber 351, an elastic sealing member
353 is provided so as to contact the photosensitive member 31.
Within the cleaning chamber 351, a leveling and conveying member

20 354 is provided for leveling and conveying residual materials
such as toner scraped by the cleaning blade 352 in the
longitudinal direction.

In addition, in this exemplary embodiment, the developing

unit 34 is attached to the apparatus chassis 21 in a separate

25 manner from the process cartridge and includes a developing
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devel oper carrier 342 is provided capable of conveying devel oper 5 toward a
devel opi ng zone | ocated at a portion opposite the photosensitive nenber 31.
On the rear surface side of the devel opi ng chanber 341 rear the devel oper
carrier 342, paired developer stirring and conveying nenbers 343 and 344
are arranged capable of stirring and conveyi ng devel oper in a circulating
10 manner. Between the devel oper carrier 342 and the devel oper stirring and
conveyi ng nenber 343 di sposed close to the devel oper carrier 342, a

devel oper supply nmenber 345 is provided capable of supplying the stirred

and conveypgudayeliapehat OVrdbdeppdQY 8LOPRE SR d & 32 vl henfbRvehper

supplied to the developer 15 carrier 342 is supplied to the devel opi ng zone

W ih U ARYSEorL i CAOESR, bEIa el 2 o B8 eyersti shpess fepilaling

menber 3 veloper ng _ _ OWs ™~ an exanp
i o 10, HGTHGe! Obor: TELpTGT GH nf oytbrP TRLPRGRS. 4 PEBHER, ML r ofei vi ng
portion 100 which is formed in a portion of the apparatus chassis 21 and to
whi ch t hel@i8 IR TeFATEL BF afe LDRLAVAEL 3B Rab te pbvedt ie Bt hEREALOPATLt he
| ower 25 portion of the container receiving portion 100, a reserve tank 28
110 i § priowiadsl 3 ndene Ebprepl ennshilpgadedeladper PertemporapPbytestbeed. In
the container receiving portion 100, discharge ports (not shown) are forned
so that dewedayeersistioreednénbdheltdevebopehe rear surface side of the
developing chamber 341 rear the developer carrier 342, paired
developer stirring and conveying members 343 and 344 are arranged
capable of stirring and conveying developer in a circulating
10 manner. Between the develcoper carrier 342 and the developer
stirring and conveying member 343 disposed close to the developer
carrier 342, a developer supply member 345 is provided capable
of supplying the stirred and conveyed developer toward the
developer carrier 342. The developer supplied to the developer
15 carrier 342 is supplied to the develcping zone with the layer
thickness being regulated by a layer-thickness regulating
member 346.
<Developer Replenishing System>
Fig. 5 shows an example of a developer replenishing system
20 used in this exemplary embodiment.
In the drawing, the developer replenishing system
includes a container receiving portion 100 which is formed in
a portion of the apparatus chassis 21 and to which the developer

storage container 38 1s removably attached. In the lower

25 portion of the container receiving portion 100, a reserve tank
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storage contai ner 38 can be di scharged when the devel oper storage 5
container is attached thereto. In the reserve tank 110, a constant-anount
suppl ying nenber 120 is provided so that a constant anount of devel oper
stored in the tank can be supplied. Based on concentration information such
as | ow devel oper concentration, the devel opi ng chanber 341 of the

devel oping unit 10 34 is replenished with a predeterm ned anount of

devel oper via a duct 130 connected to a portion of the reserve tank 110.
<Devel oper Storage Container> In this exenplary enbodi nent, as shown in

Figs. 6 ., ; e r. staor copt ajn i nel.ud ngated 15
cylindriﬁgﬁ)égn %?ﬁé§8%6%§ggﬁﬁﬁhgsﬁggng%g%ggﬁ%%?éﬁgggg&ﬁ g%ﬁ?%gﬁ#gl esin
such as ABS or, PE nd formed by a stretch bl ow | di n rocess. Wthin
the cont AP hody A CRCAGREASE S0 P GRORE Soh A bn HERGES S BB RBPe. of
stirring stored developer is provided. At both ends of the cylindrical

cont ai ner (TBdyhown) aod fegaer spdds todevaharen s tatehi pddHedeVRPES g
graspi ng handle 203 is provided at one end flange 201. As shown in Fig. 8A,
t he handlst 20®d sofitatedr 3§ cdebert sared ddchnyen 20k déee i deer stiropgeut
preventing, elastic holding parts 203a are hooked on a step portion 20la of

t he efd fdanga idhr 20d. aArpokedi ohengtend par ttihen ZxErvef tdrek ehdof |l ange 201
is 29 inserted into a rotation preventing concave portion 203b. In the

ot her end-dangg 2duris iy Fhénbdr andoFiigs p ¥y iand 9B, engotgr 211 is
provi ded which is connected to a driving
constant amount of developer stored in the tank can be supplied.
Based on concentration information such as low developer
concentration, the developing chamber 341 of the developing unit
10 34 is replenished with a predetermined amount of developer via
a duct 130 connected to a portion of the reserve tank 110.
<Developer Storage Container>
In this exemplary embodiment, as shown in Figs. 6 and 7,
the developer storage container 38 includes an elongated
15 cylindrical container body 200 having open ends, made of
synthetic resin such as ABS or PET, and formed by a stretch blow
molding process. Within the container body 200, an agitator 210
as a stirring member capable c¢f stirring stored developer is
provided. At both ends of the cylindrical container body 200,
20 end flanges 201 and 202 are attached.
Here, a grasping handle 203 is provided at one end flange
201. As shown in Fig. 834, the handle 203 is fitted to the one
end flange 201. Further, drop-out preventing, elastic holding

parts 203a are hooked on a step portion 20la of the end flange

25 201. A positicning end portion 201b of the end flange 201 is

29



shaft froman external driving source (not shown) . At the center 5 of the
i nner surface of the rotor 211, a hook portion 212 is provided on which a
shaft portion of the agitator 210 is hooked and supported. A sealing nmenber
213 is provided between the end flange 202 and the contai ner body 200. A

ri ng-shaped sealing mnmenber 214 is provided between the rotor 211 and the
end flange 10 202, thereby sealing a space therebetween. In addition,

ref erence nuneral 215 denotes rotation stoppers forned as a protrusion and
a groove, provided, respectively, in the other end flange 202 and the

cont ai ner . 200.in a fitti r..dn thi | ary. enbodi.ment, as
shown in #$§g¥%%§ %@ﬁﬁ&ﬁn£§§5?gﬂ§?§ﬁ§¥e$%%?%a%%%ﬁ%&%ﬁ?frﬁé%%r% §516 as a
usage managenen nory is attached tq the other end flange 202,, \Wen the
devel oper storaé% ki e8d fﬁa%@? d2EoSEAER cohididner 212 deidA ng
portion 100, the CRUM 216 is connected so as to be able to communicate with
a control 4nd PRota 5ABAHK)Z lands useyel 20l nhaEbriys epnofetgdviel 8l witngr age
container 38 is recorded on the CRUM 216. Further, reference nuneral 217
denot es ashaf difmgm swekaeenafl dhievoonsaiuner bodysR0Oniur iAgthsseEmiler or
during developer filling operations, and reference nuneral 218 denotes a

rotatison stopperinhen atipgbe ngr ttige enskdt ange, 20Zhoxb seuitdrer18Gd n this
exenpl ary enbodi nent, a discharge opening 220 is formed in the vicinity of

one end, bpskiged UIIUAING! s FEPd@Non BF LS REFANET 2h owel Infkdhe
cylindrical container body 200.

and supported. A sealing member 213 is provided between the end
flange 202 and the container body 200. A ring-shaped sealing
member 214 1s provided between the rotor 211 and the end flange
10 202, thereby sealing a space therebetween. In addition,
reference numeral 215 denotes rotation stoppers formed as a
protrusion and a groove, provided, respectively, in the other
end flange 202 and the container body 200 in a fitting manner.
In this exemplary embodiment, as shown in Fig. 8B, a CRUM
15 (Customer Replaceable Unit Memory) 216 as a usage management
memory 1s attached to the other end flange 202. When the
developer storage container 38 1is attached to the container
receiving portion 100, the CRUM 216 is connected so as tc be
able to communicate with a control unit {(not shown) and usage
20 history of the developer storage container 38 is recorded on
the CRUM 216. Further, reference numeral 217 denotes a holding
surface of the container body 200 during assembly or during
developer filling operations, and reference numeral 218 denotes

a rotation stopper when attaching the end flange Z202.

25 <Shutter>
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A shutter 230, serving as an openi ng-and-cl osi ng mechanism for 5
openi ng/ cl osi ng the opening 220 is provided for the discharge opening 220.
In this exenplary enbodi nent, as shown in Fig. 10, the shutter 230 includes
an openi ng-and-cl osing cover 240 configured to block the di scharge opening
220, and a cover 10 holding frame 250 that hol ds the openi ng-and-cl osing
cover 240 so that the opening-and-closing cover 240 is novable in an

openi ng- and- cl osi ng di rection. <QOpeni ng-and-C osing Cover> Here, the

openi ng- and- cl osi ng cover 240 includes a cover 15 body 241 having a

substantially rgg t lgﬁgn@hg& boRbda Shawpe, And ska \érﬂg ﬁ;éhgﬁ%&}zd%

| ar ger than that cha openlng 220 Si are forned to

correspong o hre Sld t qver 1 ot her. th n,.qne._.si de
correspon |ng é one |§§%¥&oﬁpgpg Tie openlng %%%lg %P%g‘%hreQEﬁQSn The 20

appropri at nunber of hol. din 43 are fornmed in the two S|de malls 242
on the bo‘f’ﬁ HYSEHIPhe LRI R iP cEPBRCY pErPEheR £ FR LG hdody 2

openi ng- and- cI05|ng direction. The holding arns 243 protrude |nmard from

t he side &walhiug t242289, Hetnyinheascaverensndragdf-cams in5onephami ¥mbifaci ng
manner (in this 25 exanple, the two holding arns are provided for each side

wal | 531 apeh e/ shparat eclien does iope ARAgi andr ot DSedgf ahi rtdat idds)charge
Furthernore, a hook claw 244 serving as a stopper portion is formed in an
open end @fedhey stze wal |l 242 being |ocated on one

In this exemplary embocdiment, as shown in Fig. 10, the
shutter 230 includes an opening-and-closing cover 240
configured to block the discharge opening 220, and a cover
10 holding frame 250 that holds the opening-and-closing cover 240
so that the opening-and-closing cover 240 is movable in an
opening-and-closing direction.
<Cpening-and-Closing Cover>
Here, the opening-and-closing cover 240 includes a cover
15 Dbody 241 having a substantially rectangular flat boérd shape
and having a size at least larger than that of the discharge
opening 220. Side walls 242 are formed to correspond to three
sides of the cover body 241 other than one side corresponding
to cone direction of the opening-and-closing direction. The
20 appropriate number of holding arms 243 are formed in the two
side walls 242 on the both sides in a width direction
perpendicular to the opening-and-closing direction. The
holding arms 243 protrude inward from the side walls 242 to hold
the cover holding frame 250 in an embracing manner (in this

25 example, the two holding arms are provided for each side wall
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side, in the width direction, of the cover body 241. In addition, 5 an

el astic sealing nmenber 245 is provided, for exanple, by adhesive bonding,
on a surface of the cover body 241, which faces the cover holding frane
250. The el astic sealing nenber 245 is configured to be in elastic contact
with the surface of the cover holding frame 250. 10 In this exanple, holes
246 are fornmed in portions of the cover body 241, which correspond to the
hol di ng arnms 243. The opening-and-cl osing cover 240 is configured to be
stably novable along the both side edges of the cover holding frame 250 in

a state éﬂd"‘@&% t hath, eqﬁi‘s pheth v -J}gﬁ—%}%{r‘l ”Pd'zﬁeg:ﬁr 15 hel d
at three pornts by t & two ho dingearﬁ%ggﬂgfan the cngr Jbo y f f[ whi ch
is disposgdﬁgﬁtmeen thes&ohgldigﬁ ?%¥1%§%f <Cover Hol din ﬁy%?%? I.Ln this
exenpl ar yF BRHIGTRRHT . ¢ HEPLover®fiof Ui g F HalE 500 FHERded d T1%he Sody 251
having a substantially rectangular 20 flat_ board shape, A through hole 252
i s formedtPHed pdt GRoRPEP ¢he Gir &k Body WBUl Afd BR1ESr +eSPERALCE &the
di scharge opening 220. Anotch-shaped bl ocking portion 253 is formed in one
corner p®td¢oandtheridiheligeatieor,ramshsoreshboiy 24e closideg tdiarect i on
of the opening-and-cl osing cover 240. A position regulating 25 protrusion
254 i $ foamediantibesebhengcommere pdr4i as of rohededgefoBd2 eabmpiie, f rcgme body
251 so as to protrude in the width direction perpendicular to the
openi ng- ai@h&s DSE BPndiiheGtdOR shf Pas tdiCthaoviet bbig 2eXeMpharl feeedi ment ,
a di nmensi on
the cover holding frame 250. The elastic sealing member 245 is
configured to be in elastic contact with the surface of the cover
holding frame 250.
10 In this example, holes 246 are formed in portions of the
cover body 241, which correspond to the holding arms 243. The
opening-and-closing cover 240 is configured to be stably movable
along the both side edges of the cover holding frame 250 in a
state in which the both ends of the cover holding frame 250 are
15 held at three points by the two heolding arms 243 and the cover
body 241, which is disposed between these holding arm 243.
<Cover Holding Frame>
In this exemplary embodiment, the cover holding frame 250
includes a frame body 251 having a substantially rectangular
20 flat board shape. A through hole 252 is formed in a portion of
the frame body 251, which corresponds to the discharge opening
220. Anotch-shapedblocking portion 253 is formed in one corner
portion of an edge of the frame body 251 in the closing direction

of the opening-and-closing cover 240. A position regulating

25 protrusion 254 is formed in the other corner portion of the edge
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bet ween the both edges, in the width direction, of the cover 5 holding
frame 250 is set so as to be slightly smaller than that between the side
wal I s 242 on the both sides of the opening-and-closing cover 240 in the
width direction. Furthernore, in this exenplary enbodi nent, as shown in
Figs. 10 and 11, a dinension k of a protrusion of the position 10

regul ating protrusion 254 froma reference position of the both edges, in
the width direction, of the cover holding frame 250 is larger than that, in
the width direction, of the blocking portion 253. Wien the side wall 242,

in the wighd E%}"E%Odﬁoé?it Re g”ggggj@'aﬁéOﬁ%%éﬁ}tiﬁfté—?%‘}r%@ﬂ%nagai nst

the reference 15 positio e Si In the w rection, of the
cover halding frame 250, .the qpeni ng-and-cl osin qover, .240 has noved in
Che wi dt P RO By ah o o 2Bbiici gt S tdtHenst on K of ¢ he
protrusion of the position reguIaLin% %%3trusion 254. As a result, the hook
cl aw 244 of thd™BagpeRPRGTant? difos fgedBverY22PPLIRdR i @ SAREREECRi th t he
bl ocking portion 253 and they are maintained in a positional relation that
t he rest igdiash dihm oatdh asiasssed.n iy WLDtEhews ecivé odi medsitds £eV&ti on in
order for the shutter 230 (the opening-and-cl osing cover 240 and the cover
25 hobdi rgp fdiame £250k 2 b0 pes fsertmsthes dpeiengl cybslpgsropklat itdan t83tln this
figure, wi to ws, f, h, and k are defined as follows: W denotes the
maxi num WetiWweeaf tihe cevele hahdisg franmeo250chyp it dissiidls ewd ofthkhe
position regul ating protrusion
opening-and-closing cover 240 in the width direction.
Furthermore, in this exemplary embodiment, as shown in
Figs. 10 and 11, a dimensicn k of a protrusion of the position
10 regulating protrusion 254 from a reference position of the both
edges, in the width direction, of the cover holding frame 250
is larger than that, in the width directicn, of the blocking
portion 253. When the side wall 242, in the width direction,
of the opening-and-closing cover 240 abuts against the reference
15 position of the side edge, in the width direction, of the cover
holding frame 250, the opening-and-closing cover 240 has moved
in the width direction by an amount corresponding to the
dimension k of the protrusion of the position regulating
protrusion 254. As a result, the hook claw 244 of the
20 opening-and-closing cover 240 is not in contact with theblocking
portion 253 and they are maintained in a positional relation
that the restriction state is released.
Fig. 11 shows the dimension relaticon in order for the

shutter 230 (the opening-and-closing cover 240 and the cover

25 holding frame 250) to perform the opening/closing operation.
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254. 5 w2 denotes a width of the cover holding frame 250 from the distal
end of the position regulating protrusion 254 to the blocking portion 253.
w3 denotes a width of the cover holding frame 250 between the both sides
excluding the position regulating protrusion 254. 10 w4 denotes a w dth of
t he cover holding frame 250 from one side thereof to the bl ocking portion
253 excluding the position regulating protrusion 254. w5 denotes a w dth of
t he openi ng-and-cl osing cover 240 from an inner surface of one side wall
thereof in the width 15 direction to the stopper portion 244. w6 denotes

the maxi mum wi dt:pe gt st ORENDGARE, ¢, 051 B g ICO¥ET1FANREL Y. 1R bot h
side walls 242 in the wdth direction excluding the stopper portion 244. f

donot 55 B Soec AT EIOLD o Mg ACKMPRE LA 2 181 i 2

hooki ng I ength o opper portion

protrusio i mension of the position regulating prqtrusion 254. Wth

e er once i Thite 4 thabe ool (o CoMaq ™ SF0Uss TiRE BOELHRGPE t he
openi ng- and- cl osi ng cover 240 is fitted to 34 the cover holding frame 250
will be cbifsidered. If w2 > ws and w3 > w5, the opening-and-cl osing cover

240 cannot be fitted to the cover holding frame 250. Therefore, it is
necesSary to w2 denotes a width of the cover holding frame 250 from

the distal end of the position regulating protrusion 254 to the
blocking portion 253.
w3 denotes a width of the cover holding frame 250 between
the both sides excluding the position regulating protrusion 254.
10 w4 denotes a width of the cover holding frame 250 from
one side thereof to the blocking portion 253 excluding the
position regulating protrusion 254.
w5 denotes a width of the opening-and-closing cover 240
from an inner surface of one side wall thereof in the width
15 direction to the stopper portion 244.
w6 denotes the maximum width of the opening-and-closing
cover 240 between the both side walls 242 in the width direction
excluding the stopper portion 244.
f denotes a blocking length of the blocking portion 253.
20 h denotes a hooking length of the stopper portion 244 (hock
claw) .
k denotes a protrusion dimension of the pesition
regulating protrusion 254.
With reference to this figure, conditions required for

25 the case where the opening-and-closing cover 240 is fitted to
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satisfy the relationships of w6 - w2 >0 and ws - w3 > 0. 5 Next, if w <ws,
even when the openi ng-and-closing cover 240 is noved along the distal end
position of the position regulating protrusion 254, the hook claw 244
serving as the stopper portion does not overlap the blocking portion 253 in
t he openi ng-and-closing direction. Therefore, there is a 10 concern that the
bl ocki ng portion 253 does not function as the novenent restricting unit.
Accordingly, it is necessary to satisfy the relationship of Wi - ws > 0.
Then, the blocking length f (= w - w2) of the blocking portion 253 wll be
consi der [ - r ty ofy 1 : t - W2,
that is, qﬁe icéﬁﬁchggggﬁ/at%résa i235f0ybt§%ga}§%%%%1%§#%l o?%f ‘9§F5(3j§ %\C/D\I/Z) >0
that is, f,> - W2.  Simlarly, considerin rot rusion.dinmension k (=
- Sarbe BRe b n S e R O ERBTon 1 BE R HE Rt BERS hat
is larger than the gaf of m? - W3 6hat is, It is necessary 20 to satisfy
the rel atitbhFRpEofIRldingsiran®) 280y Theteferey 15 {5 DEGBSSEEYt hér nore,

if the hooking length h (= w6 - ws) of the hook claw 244 serving as the

st opper portidhy ihemglatiginshipgs afayde t mfe >afd and pécone's andbl e to
performfitting. Therefore, 25 in order to enable the fitting, it is
necesSary to sataxaf,y itthel<®5, relrahiwnshithofopstingMand-@.lolsinkhicsvease, it
is necessary that h is larger than w6 - w, that is, it is necessary to

satisfy thw red ahbe88hhPoR§ the distal end position of the position

regulating protrusion 254, the hook claw 244 serving as the
stopper portion does not overlap the blocking portion 253 in
the opening-and-closing direction. Therefore, there is a
10 concern that the blocking portion 253 does not function as the
movement restricting unit. Accordingly, it is necessary to
satisfy the relationship of wl - w5 > 0.
Then, the blocking length f {= wl - w2) of the blocking
portion 253 will be considered. It is necessary that f is larger
15 than the gap of w5 - w2; that is, it is necessary to satisfy
the relationship-of £ - (wd - w2) > 0, that is, £ > wb - w2.
Similarly, considering the protrusion dimension k (= wl
- w3) of the position regulating protrusion 254, it is necessary
that k is larger than the gap of w5 - w3, that is, it is necessary
20 to satisfy the relationship of k - (w5 - w3) > 0, that is, k
> w5 - w3.
Furthermore, if the hooking length h (= w6 - w5) of the
hook claw 244 serving as the stopper portion is small, wl > wé
may be true and it becomes unable to perform fitting. Therefore,

25 in order to enable the fitting, it is necessary to satisfy the
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h- (w - w) >0, that is, h >w - wl. 5 <Shutter Operation Flow> In this
exenpl ary enbodi nent, the shutter 230 is operated in accordance with an
operation flow as shown in Figs. 12 to 15. (1) Shutter Cose (Figs. 12A and
12B) 10 Figs. 12A and 12B show the state in which the opening-and-closing
cover 240 is located in the closing position A where the discharge opening
220 is conpletely closed. At that nonent, as shown in Fig. 16A, the side
wal | 242, in the opening-and-closing direction, of the 15

openi ng- and- cl osi ng cover 240 abuts against one end of the cover hol ding

frame 250répa£h§n9@§?l@g-@@d=c¢psin@.direction. The side wall 242, in the
width direction he openi ng-and-closing cover 240 is located in a

o L1 on Togulal§ ng Br oTf 051 ore 20 SEF B ihe EBver Hordie T 1Al 280, (2)

position regulatlng profrusion e cover rane

Shut t L k 13A d 13B) W t d- cl 40
nneesern ?ﬁ 'ﬂg% 'dHFQ&FI %FFS%EVh s? Fbsg? ; §%iggip over:g

shown in Figs. 13A and 13B, the opening-and- cI05|ng cover 240 noves 25
whi | e nalﬂtathﬁg the) stale Ehak the Bositéon Wi the 36 opening-and-cl osi ng
cover 240 is regulated by the position regulating protrusion 254. Then, the
hook & aw<2d4t ipfr t Greerapeei nglenrd- cl osi ng cover 240 abuts against the
bl ocki ng

In this exemplary embodiment, the shutter 230 is operated

in accordance with an operation flow as shown in Figs. 12 to
15.
{1) Shutter Close (Figs. 12A and 12B)
10 Figs. 12A and 12B show the state in which the
opening-and-closing cover 240 is located in the closing position
A where the discharge opening 220 is completely closed.
At that moment, as shown in Fig. 16A, the side wall 242,
in the opening-and-closing direction, of the
15 ocpening-and-closing cover 240 abuts against one end of the cover
holding frame 250 in the opening-and-closing direction. The
sidewall 242, in the widthdirection, of the opening-and-closing
cover 240 is located in a position where the side wall 242 abuts
against the distal end of the position regulating protrusion
20 254 of the cover holding frame 250.
(2) Shutter Lock (Figs. 13A and 13B)
When the opening-and-closing cover 240 moves in the
opening direction from the state of Figs. 12A and 12B, as shown
in Figs. 13A and 13B, the opening-and-closing cover 240 moves

25 while maintaining the state that the position of the
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portion 253 (see Fig. 16B). 5 At that nonent, since the novenent of the
openi ng-and-cl osing cover 240 is restricted in the internediate position B,
the shutter 230 is | ocked with respect to the opening-and-cl osing
direction. For this reason, if the devel oper storage container 38 10 is
erroneously dropped during an attachnent operation of the devel oper storage
container 38 or even if shock absorbing materials such as foaned

pol ystyrene are not filled on both sides of a box-shaped corrugated board
during transport there is Ilittle fear of erroneous opening of the shutter

230. 15 (3. xsidwwgﬁﬁgg@er%oart% 145, e ol S6Uss6d. i%éec%inon (2).

in the sh state e side wal In the rection, o
the openj nd cl 03|n cover ane osiftion yo the
e, DenEage A ) oBLAg-COver 240 o pIBYed Lo B nosiL o bevep
Therefore, the opening-and-cl osi ng ?6& 240 IS allomed to ane |n the

)

width di reeePHRe T3 er st g et aRither 88eiNg tHe blocking
openi ng- and-cl osing direction toward both one edge, in the width direction,

of the cavertiot fsemel 260. 1¢Rre, the openi ng-and-cl osi ng cover 240

continues noving 25 in the width direction until one side wall 242 in the

w dth5 37 direcdtion tdlatt s agaienst, t heineter enlce posstermmiof tdfe edppe, In

the width direction, of the cover holding frane 250. At that nonent, as

shown in &péhidgfandtdoesimg cheek Z4@Ws restricted in the intermediate
position B, the shutter 230 is locked with respect to the
opening-and-closing direction.

For this reason, if the developer storage container 38

10 is erroneously dropped during an attachment operation of the
developer storage container 38 or even 1if shock absorbing
materials such as foamed polystyrene are not filled on both sides
of a box-shaped corrugated board during transport, there is
little fear of erronecus opening of the shutter 230.

15 {3) Shutter Unlock (Figs. 142 and 14B)

As discussed in Section {2}, in the shutter lock state,
the side walls 242, in the width direction, of the
opening-and-closing cover 240 are moved to a position beyond
the position regulating protrusion 254 of the cover holding frame

20 250. Therefore, the copening-and-closing cover 240 is allowed
to move in the width direction (intersecting direction)
intersecting the opening-and-closing directicn toward both one
edge, in the width direction, of the cover holding frame 250.

Here, the opening-and-closing cover 240 continues moving

25 in the width direction until one side wall 242 in the width
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244 of the opening-and-cl osing cover 240 noves to a position
is not in contact wwth the bl ocking portion 253 of the cover

5in which it
hol di ng frane

250, the hook claw 244 is brought in a state where it is novable in the
openi ng- and-cl osing direction of the opening-and-closing cover 240. As a

result, the restriction state where the openi ng-and-cl osing
restricted by the blocking portion 253 and the hook claw 244

cover 240 is 10
is rel eased.

That is, the lock state of the shutter 230 with respect to the

openi ng-and-cl osing direction is released, and the shutter

movabl e i g ther ARSI AREaGhasi Phe f@f@féﬂé@ﬁoﬁtﬁ% SRUthe
15A and 15B) As dlscussed in Sectlon , the shutter 2

t he cover 240 1 the e and-cl o
Ther ef or eth as’ s ovvn | n %lon J&}pned 958 ﬁ%gcglgj Pganée ?ﬂf

230 becones

r 5£§n Fi gs

éb 1s l&nlocked
di recti on.
osi ng cover 240

noves to the openin 05|t|on Ther eb the di scharge opening 220 is
conpl etely opepl‘"lt t&%tt RateRbmedt S nSFIBV\}I?]an IFéy. sipge b%éﬁ’qqﬁégﬁ‘é}’ok cl aw

244 of the opening-and-closing cover 240 noves al ong the edg

e, in the wdth

di rect i org4%fot Hhe ARRIN WG MY i R8P YaT & U5 MR divt acposdfien it

does not interfere with the opening 38 operation of the ope

ni ng- and- cl osi ng

cover 5240in THussh tilie i sopehi hy-and-asitosiindg tbeepl@4Binpvesritiocra Endfpositi on

(opening position D).

the cover holding frame 250, the hocok claw 244 is brought in

a state where it is movable in the opening-and-closing direction

of the opening-and-closing cover 240. As a result, the

restriction state where the opening-and-closing cover 240 is

10 restricted by the blocking portion 253 and the hook

i3 released. That is, the lock state of the shutter

claw 244

230 with

respect to the opening-and-closing direction is released, and

the shutter 230 becomes movable in the opening-and-closing

directicn.

15 {(4) Shutter Open {(Figs. 15A and 15B)

As discussed in Section (3), when the shutter 230 1is

unlocked, the cover 240 is allowed to move

in the

opening-and-closing direction. Therefore, as shown in Fig. 15A

and 15B, the opening-and-closing cover 240 moves to the opening

20 position D. Thereby, the discharge opening 220 is completely

open.

At that moment, as shown in Fig. 17B, since the hook claw

244 of the opening-and-closing cover 240 moves along the edge,

in the width direction, of the cover holding frame

250 in a

25 non-contact manner, it does not interfere with the opening
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In such a state, in this exenplary enbodi nent, since there 5 is no biasing
force by spring or the |ike acting between the opening-and-closing cover
240 and the cover holding frane 250, a user can nove the

openi ng- and- cl osi ng cover 240 without being required to apply a strong
force in the opening-and-closing direction. 10 To the contrary, in a
conparative exanple in which an opening-and-closing cover is elastically
held with respect to a cover holding frame by a biasing force of a spring
or the like, since a sliding resistance caused by the biasing force of the

spring ac n_.th peni ng-and- cl asi i d ec 1 ol di ng
frame, a 5d%g%%b |g?glgh%pgﬁggggﬁP?%§%gﬁfggfggdﬁ%g%pt%Eahnvgﬁgﬁé §h%
direction. I.n another

opening-andéclosjn cover.in the ggg@ing;an -closiggFrll
conpar at | SRR T Tl Ut h SPNET REHES FRAT FLA RYS Uit ¢ i 'OPSEEGr ovi ded,
in order to maintain good 20 closing performance of the openi ng-and-cl osing
nmechani srPaYes H¥t Phpact during an droppi ng accident or during transport,
it is necessary to make the opening-and-closing cover difficult to nove by
using a thick elmsuict sedkiteg hetbers exenzbathambokle meopend hgeandtegieosi ng
cover won't nove in the event of inpact 25 during the dropping accident.
Howevér, bty moimgading,fotcardy 3 imeguin ehe dtirkeng capieratbeawelor adel n t he
openi ng- and-cl osing direction, although it became able to endure strong
i mpact  dugphdyeh n Gl DRPL A SGEd AT 240 and the cover holding frame 250,
a user can move the opening-and-closing cover 240 without being
required to apply a strong force in the opening-and-closing
direction.
10 To the contrary, in a comparative example in which an
opening-and-closing cover is elastically held with respect to
a cover holding frame by a biasing force of a spring or the like,
since a sliding resistance caused by the biasing force of the
spring acts between the opening-and-closing cover and the cover
15 holding frame, a non-negligible operation force is required to
move the opening-and-closing cover in the opening-and-closing
direction.
In another comparative example in which the movement
restricting unit is not provided, in order to maintain good
20 closing performance of the opening-and-closing mechanism
against impact during an dropping accident or during transport,
it is necessary to make the opening-and~closing cover difficult
to move by using a thick elastic sealing member 245 so that the

opening-and-closing cover won’t move in the event of impact

25 during the dropping accident. However, by dcing this, it may
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<Cont ai ner Receiving Portion> 5 In this exenplary enbodi nent, the container
receiving portion 100 includes functional portions that enable the
openi ng/ cl osi ng operation of the shutter 230 via the shutter |ock state and
the shutter unlock state as descri bed above when the devel oper storage
container 38 is inserted and renoved. 10 In this exenplary enbodi nent, as
shown in Fig. 18, the container receiving portion 100 includes a cover
guide rail 260, a novable cover hol ding nechanism 270 and a cover hol di ng
rel easi ng mechani sm 280. The cover guide rail 260 guides a novenent |ocus

of the opgn ng-and- §#P§hggof§8¥ £1240r8f cLhe, 15 ndeys 'e%a%rg-%m £298sGAgt &i ner

38. Wen |n ert|on 0 devel oper ~storage contarl ner e|ng
conplete npva hanj n127 abut s_agai nst

openi ng- bt ST ga EBE R S r P et BT e T8 G EnB e L AR AR cover
240 towar t he openin osition D and then hol ds the openi ng-and-cl osing 20
cover 24 .rQQR%PQtﬂ§Qﬂ§%j) er storage container 38 is being renoved, the
movabl e cover hol di ng nechani sm 270 noves the opening-and-cl osing cover

240, whi cHomta gt dedai viig disartiig> position D, toward the cl osing
position A Wen the devel oper storage container 38 is being renoved, the
cover 5hol di ng Ztn rgheasexgmpehanesho@80efiseetFegeobh2pinekreasesitrhaghol di ng
state 40 in which the opening-and-closing cover 240 is held by the novabl e

cover holghng srechani STRZIA&E &upeihbnel thdw: adnahicehtt Rehable the
openi ng- and- cl osi ng cover 240 reaches the closing position A
opening/closing operation of the shutter 230 via the shutter
lock state and the shutter unlock state as described above when
the developer storage container 38 1s inserted and remcved.
10 In this exemplary embodiment, as shown in Fig. 18, the
container receiving pertion 100 includes a cover guide rail 260,
a movable cover holding mechanism 270 and a cover holding
releasing mechanism 280. The cover guide rail 260 guides a
movement locus of the opening-and-closing cover 240 of the
15 developer stcorage container 38. When insertion of the developer
storage container 38 1is being completed, the movable cover
holding mechanism 270 abuts against the opening-and-closing
cover 240 so as to move the opening-and-closing cover 240 toward
the opening position D and then holds the opening-and-closing
20 cover 240. When the developer storage container 38 is being
removed, the movable cover hclding mechanism 270 moves the
opening-and-closing cover 240, which is located in the opening
position D, toward the closing position A. When the developer

storage container 38 1is being removed, the cover holding

25 releasing mechanism 280 (see Fig. 12) releases the holding state
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In Fig. 18, reference nuneral 101 designates a through hole 5 connected to
the reserve tank 110. Fig. 18 is a schematic view of the container
receiving portion 100 and the devel oper storage container 38 when viewed
fromthe through-hole 101 side. <Cover Cuide Rail> The cover guide rail 260
has a first guide surface m that 10 regulates a position of the side wall
242, in the width direction, of the opening-and-closing cover 240 when the
shutter 230 is located in the closing position Ain the container receivVving
portion 100. The cover guide rail 260 includes a first cover guide rail 261

and a 5ecﬂ?@h&’@}i%hegBb@ﬁih@i—bnaﬁéloyﬂﬁgfddﬁr soyers Ao18Wyenk didvadat
rel eases the regul ati on caused by the first guide surface m in the m dway

thereof. J exs%@f@idrgé)vrﬁécll%%g%nr?% a£62 béﬁgEgﬁkd‘ﬂm%“?%h%hii%erth%i Ll

the first cover gui rai and guides't utter 2 to a second guide
surface nP in which the shutter Zagois moyed froqéihe.lock sitign to 20
the unl ocPPOIITBH G HOPHI iU 2400 TEAFECBxERDI @S%ﬂﬂxﬁﬁéﬁgﬁqn e first
cover guide rail 261 has an inclined guide surface Sl that extends _ outward
fromthe Bhd'Hd- the frebergiraensupratell. d¥aéIBaEBAdE EHFELIGuNgderail 262
is configured to guide the 25 opening-and-closing cover 240 of the shutter
230 t 6 t heoseromt tltheai dessuve deenkn 10i.a Bigi Nd iised sphetetsur fvdew S2
after the regulation caused by the first guide surface m is conpletely
rel eased.of the container receiving portion 100 and the developer storage
container 38 when viewed from the through-hole 101 side.
<Cover Guide Rail>
The cover guide rail 260 has a first guide surface ml that
10 regulates apositicn of thesidewall 242, in the width direction,
of the opening-and-closing cover 240 when the shutter 230 is
located in the closing positicon A in the container receiving
portion 100. The cover guide rail 260 includes a first cover
guide rail 261 and a second cover guide rail 262. The first cover
15 guide rail 261 releases the regulation caused by the first guide
surface ml in the midway thereof. The second cover guide rail
262 is provided on the inner side than the first cover guide
rail 261 and guides the shutter 230 to a second guide surface
m2 in which the shutter 23C is moved from the lock position to
20 the unlock position.
In particular, in this exemplary embodiment, the first
cover guide rail 261 has an inclined guide surface S1 that extends
outward from the end of the first guide surface ml. The second

cover guide rail 262 is configured tc guide the

25 opening-and-closing cover 240 of the shutter 230 to the second
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<Movabl e Cover Hol di ng Mechani sm> 5 The novabl e cover hol di ng nmechani sm 270
includes an elastic holding part 271 that is elastically deformable and
extends in the opening-and-closing direction of the opening-and-cl osing
cover 240. The elastic holding part 271 is obtained by integrally formng a
hook- shaped hol ding protrusion 10 273 at a distal end of an elastically

def ormabl e pl ate nenber 272. Furthernore, at the distal end of the hol ding
protrusion 273, an inclined guide portion 274 is provided which is

el astical ly deformabl e outward when it abuts against the

openi ng- ahds; gL 08i, P, LOVERS §49- ailihgn%'ﬁgreacgﬂ%@ 39 RaCk 251 A diavimg such
configuration a Ut s agal nst open|ng an sing cover 2 en t he

devel oper_st o e contain t 0. move .t

openi nb- aREICL Do ol T 200 s EARS oBRh R REbRE R R oS e e T

openi ng- and- cI05|ng cover 240 reaches the opening position D, the elastic
hol di ng p%?%e?ﬁq 20 is elastically deforned outward so as to be apart from
t he openi ng-and-cl osing cover 240, and thereafter the elastic holding part
271 hoIds<M@%a@b%n$®@eén@Obdb@@H@GQ@@@#S@MO in the opening position D.
<Cover Hol di ng Rel easi ng Mechani sm> 25 The cover hol di ng rel easi ng nechani sm
280 ($ee Fig. 1Pe A2viebikudssver hbbddhgor eleetsinigrprol® udnhngudast &281. Wen
t he openi ng-and-cl osing cover 240 reaches the closing position A the

hol di ng rel gasi agher@thgdpagrpant 28ht(see fiag+i2b)lly deformable and

Q

extends 1in the opening-and-closing directicon o©¢f the
opening-and-closing cover 240. The elastic holding part 271 is
cbtained by integrally forming a hook-shaped holding protrusion
10 273 at a distal end of an elastically deformable plate member
272. Furthermore, at the distal end of the holding protrusion
273, an inclined gquide portion 274 is provided which is
elastically deformable outward when it abuts against the
opening-and-~closing cover 240. The elastic holding part 271
15 having such a configuration abuts against opening-and-closing
cover 240 when the developer storage container 38 is being
inserted, so as to move the opening-and-closing cover 240 to
the opening pesition D. when the cpening-and-closing cover 240
reaches the opening position D, the elastic holding part 271
20 is elastically deformed outward so as to be apart from the
opening-and-closing cover 240, and thereafter the elastic
holding part 271 holds the opening-and-closing cover 240 in the
opening position D.
<Cover Holding Releasing Mechanism>

25 The cover holding releasing mechanism 280 (see Fig. 12)
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el astically deforns the elastic holding part 271 so that the 5 elastic

hol ding part 271 is apart fromthe openi ng-and-cl osing cover 240. The

hol ding state in which the elastic holding part 271 holds the

openi ng- and-cl osi ng cover 240 is rel eased by the holding releasing
protruding part 281. In this exenplary enbodi nent, as shown in Fig. 10 and
Figs. 10 12 to 15, the holding releasing protruding part 281 is provided
inthe vicinity of the cover holding frane 250 of the shutter 230. Wen the
devel oper storage container 38 is being renoved fromthe container

recei vi ng pgriiQn - r¥%¥g &l L ;L oL L Usi op4 parfL 281, asts on
t he elasgic ]%ﬁ%§ ﬁéq%%¥%ﬂ§%1 0 %%% §5§ﬁ%va e io er hoFéfng néchgn§5n1270,
so as to release the holdin state,Ln_which the openi.ng-and-cl.osi ng cover
390" s hEFF A RE S A RETBEng Parto S U eIStridy FESHEGP fhsert s on
and Renoval of Devel oper. Storage Container> Next, the operation flow for
i nserti ofrlgndnPefdlal rFaFinhePdebergpep Rattagesdont 88Perr -l | 2he
described with reference to Figs. 19 to 21. In Figs. 19 to 21, in order to
show t helegitdatdald ypdisifiorosalt heeledeistishhplbéengeparthé@7éonvathek thecei vi ng
portion 100 and the devel oper storage container 38, the devel oper storage
cont ab nerel3aFtix Hoadhngspaftid71 ds 2patt ahspanért cpdlihd)yafpecatsangFl ow for
I nsertion of Devel oper Storage Container (Figs. 19 and 20) The shutter 230
oper at es s frobbows mhemotike nidevehepein which the elastic holding part
271 holds the opening-and-closing cover 240 is released by the
holding releasing protruding part 281.
In this exemplary embodiment, as shown in Fig. 10 and Figs.
10 12 to 15, the holding releasing protruding part 281 is provided
in the vicinity of the cover holding frame 250 of the shutter
230. When the developer storage container 38 is being removed
from the container receiving portion 100, the holding releasing
protrusion part 281 acts on the elastic holding part 271 of the
15 movable cover holding mechanism 270, so as to release the holding
state in which the opening-and-closing cover 240 is held by the
elastic holding part 271.
<Operation Flow for Inserticn and Removal of Developer Storage
Container> Next, the operation flow for insertion and removal
20 of the developer storage container will be described with
reference to Figs. 19 to 21. 1In Figs. 18 to 21, in order to show
the relative positicnal relationship between the container
receiving portion 100 and the developer storage container 38,

the developer storage container 38 is drawn as 1f 1t 1is

25 transparent.
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storage container 38 is inserted into the container receiving 5 portion
100. First, the opening-and-closing cover 240 in the closing position A
noves whil e being guided by the cover guide rail 260 (261 and 262) , to the
internediate position B in which the opening-and-closing cover 240 enters

t he unlock state via the 10 |l ock state as shown in Figs, 19A, 19B, and 20A
Subsequently, as shown in Fig. 20A and 20B, the opening-and-cl osing cover
240 is noved to the opening position D by the elastic holding part 271 of
t he novabl e cover hol di ng nechani sm 270. Thereafter, the

cPen! - o SheRaReROVESy 240, SABLLDMER APYLOB Ik L Bl P el 5t

hol di ng par't outward until i'ng part 271.

In the nmeantine, user.{.n only required to insert the devel oper storage
containerﬁgégﬁ'nﬂgﬁfﬁgfé%htainer receiving portion 100 in the
insertion/renmoval direction. In particular, 20 in this exenplarX enbodi nent ,
since the i nserfiomiRral?3dioredEtss 68 (R 1eevedper teeoP8YE1EBREaI ner i s
identical to the opening-and-closing direction of the shutter 230, the user
need not YMrame eonitennes Shelspensayted oty tdsecanited nefr rheeighocter 230
and the shutter 230 can be set to the opening position 25 D by conpl eting

t he i Bsergdran cof U0fe devel oper storage container 44 38 into the container
receiving portion 100. As a result, the developer is sequentially supplied

to the reserve gtiande , 110 ef bpBhi hBeadhsenasg8q0ReM PP 420G Pk hhe1deyghoper
st orage contal ner
position A moves while being guided by the cover guide rail 260
(261 and 262), to the intermediate position B in which the
opening-and-closing cover 240 enters the unlock state via the
10 lock state as shown in Figs, 193, 19B, and 20A. Subsequently,
as shown in Fig. 20A and 20B, the opening-and-cleosing cover 240
is moved to the opening position D by the elastic helding part
271 of the movable cover holding mechanism 270. Thereafter, the
opening-and-closing cover 240 continues moving while pushing
15 the elastic holding part 271 outward until it is held by the
elastic holding part 271.

In the meantime, a user in only required to insert the
developer storage container 38 into the container receiving
pcrtion 100 in the insertion/removal direction. In particular,

20 in this exemplary embodiment, since the insertion/removal
direction of the developer storage container is identical to
the opening-and-closing direction of the shutter 230, the user
need not pay attention to the opening/closing operation of the

shutter 230 and the shutter 230 can be set to the opening position

25 Dby completing the insertion of the developer storage container
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38. 5 (2) Operation Flow for Renoval of Devel oper Storage Container (Fig.
21) The shutter 230 operates as foll ows when the devel oper storage
container 38 is renoved fromthe container receiving portion 100. 10 First,
as shown in Figs. 21A and 21B, the opening-and-closing cover 240 is noved
to the closing position A by the elastic holding part 271. Thereafter, the
hol ding state in which the opening-and-closing cover 240 is held by the
elastic holding part 271 is rel eased by the hol ding rel easing protruding 15
part 281. In such a state, the devel oper storage container 38 is renoved

fromthe hel 866LYENG,P 2§; t %%E% ngteh fer 230
i's Iocateg %ﬂ#ﬂg g|§§lné pggl %%%99%&8 {h42¥§1@b CLA %i 1.’ X evel oper
storage c nt ner that is r into a _con ei vi ng
ort1 on 14 Kisid br SR ERE ) R et g Capbar a0 SRR S,
stores a developer therein, the container conprisin a contai ner body that
stores t heh®e et eI RRYFIIMT P seriitfy desiehestn St Fade GRNGR 1S
cont ai ner body; an openi ng-and-cl osi ng cover configured to block the 10
openi ng; ¥ cover holding frane that hol ds the opening-and-closing cover so
t hat the openi ng-and-cl osing cover is novable in an
5 (2) Operation Flow for Removal of Developer Storage Container
{(Fig. 21)
The shutter 230 operates as follows when the developer
storage container 38 is removed from the container receiving
portion 100.
10 First, as shown 1in Figs. 21A and 21B, the
opening-and-closing cover 240 is moved to the closing position
A by the elastic holdingpart 271. Thereafter, the holding state
inwhich the opening-and~closing cover 240 is held by the elastic
holding part 271 is released by the holding releasing protruding
15 part 281. In such a state, the developer storage container 38

is removed from the container receiving portion 100 in a state

where the shutter 230 is located in the closing position A.
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openi ng- and-cl osi ng direction between an opening position in which the
opening is open and a closing position in which the 15 opening is closed; a
protrusion portion that is formed in the opening-and-closing cover, and
protrudes toward the cover holding frane when the openi ng-and-cl osi ng cover
is located in the closing position; 20 a blocking portion that is provided
on the cover holding frame, wherein the blocking portion is disposed in a
position that is overlapped, along the opening-and-closing direction of

t he openi ng-and-cl osing cover, with a position of 25 a distal end of the
protrusi ogyRPriLony, hthe. 46 opening-and-closing cover is located in the
closing position, and when the openi ng-and-cl osi ng cover noves in the

openi ng-and-cl osing direction fromthe closing 5 position toward the
openi ng position and reaches a certain internediate position in which it is
not started to open the opening, the blocking portionis in contact wth
the protrusion porti oh ARHCISPHT 08keH2IANEORLBOBELI SRaLegd HSMRY Aot r usi on
that is provided in the 10 cover holding frane, wherein when the

openi ng- ahas et osd nigrtooveconees rf rove v posind o wthere at lea pe bs raSiaon

portion and the blocking portion are in contact with each other to the

closimg image forming apparatus, the container that stores a developer
therein, the container comprising:

a container body that stores the developer therein;

an opening formed in a porticn of the container body:

an opening-and-closing cover configured to block the

10 opening;

a cover holding frame that holds the opening-and-closing
cover so that the opening-and-closing cover is movable in an
opening—ahd—closing direction between an opening position in
which the opening is open and a closing position in which the

15 opening is closed;

a protrusion portion that is formed in  the
opening-and-closing cover, and protrudes toward the cover
holding frame when the opening-and-closing cover is located in
the closing position;

20 a blocking portion that is provided on the cover holding
frame, wherein

the blocking portion is disposed in a position that

is overlapped, along the opening-and-closing direction

of the opening-and-closing cover, with a position of

25 a distal end of the protrusion portion when the
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position, the position regulating protrusion causes the opening-and-cl osing
cover to nove in a direction intersecting 15 the openi ng-and-cl osi ng
direction and regul ates a position of the opening-and-closing cover in the
direction intersecting the opening-and-closing direction so that the

bl ocking portion is overl apped, along the opening-and-cl osing direction,
with the position of the distal end of the protrusion portion. 20 2. The
devel oper storage contai ner according to claim 1, wherein the

openi ng- and-cl osing direction extends along an insertion/renoval direction

of the devel oper %8&38? Saﬁt @iBSEngzéagﬁrTE‘.E dexekaper g‘?{ a%q_o%%[ga' N

according to clai erern a’w difection I's a direction
perpendicular to the openi ng-.and-cl osi ng direction of the

openi ng- and- cl osi RSt 5658r gﬂd 5 the fol | owi ng conditional expressions are
satisfied: f >ws - w2 h > wo - k > w5 - w3 where 10 Wl denotes the
nmaxi mum wi dt h of the‘@ﬁ%ért%%lﬁpﬁ@lﬂgaﬁ%d aposdNA BP¥EHI MBNESofiNt F&'ositi on

regul ating protrusion, w2 denotes a width of the cover holding frame from
the distal end ofpehengosnti-choséyal adingasiorr usimmt othhe biloskinmyg

5 position toward the opening position and reaches a
certain intermediate position inwhich it is not started
to open the cpening, the blocking portion is in contact
with the protrusion portion and is blocked; and

a position regulating protrusion that is provided in the

10 cover holding frame, wherein when the opening-and-closing cover
moves from a position where the protrusion portion and the
blocking portion are in contact with each other to the closing
position, the position regulating protrusion causes the
opening-and-closing cover to move in a direction intersecting

15 the opening-and-closing direction and regulates a position of
the opening-and-closing cover in the direction intersecting the
opening-and-closing direction so that the blocking portion is
overlapped, along the opening-and-closing direction, with the

position of the distal end of the protrusion portion.

20
2. The developer storage container according to claim
1, wherein the opening—~and-closing direction extends along an
insertion/removal direction of the developer storage container.
25 3. The developer storage container according to claim
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portion, 15 w3 denotes a width of the cover holding frame between the both
sides excluding the position regulating protrusion, w4 denotes a w dth of
the cover holding frane fromone side thereof to the bl ocking portion
excluding the position regulating protrusion, 20 ws denotes a width of the
openi ng- and- cl osi ng cover from an inner surface of one of side walls
thereof in the width direction to the protrusion portion, we denotes the
maxi nrum wi dt h of the opening-and-closing cover between the both side walls
in the width direction 25 excluding the protrusion portion, 48 f denotes a
bl ocki ng { ength.of the blocking portion, h denotes a protrusion |ength of
the protriusion portion, and k denotes a protrusion |length of the position

regulating 5 protrysion. 4. .An i,nmage f.orm ng apparatus_conprising. a
chassi s for med WG GOSN Heea G 5orr ON2tand PETREVSRGHAR St or age
contai ner configured to be rempvably 10 inserted into the container

recei vi ng-DEPEIREHN I 1S L1 19 dhec gl Spet N CEERGEICHRCaICAEE 1Fat

stores a devel oper therein, wherein the devel oper storage contai ner
i ncl udes @wont anter body that stores the devel oper therein,

5 the following conditional expressions are satisfied:
f > wh - w2
h > wé - wl
k > wh - w3
where
10 wl denotes the maximum width of the cover holding frame

up to a distal end of the position regulating protrusion,

w2 denotes a width of the cover holding frame from the
distal end of the position reguiating protrusicn to the blocking
portion,

15 w3 denotes a width of the cover holding frame between the
both sides excluding the position regulating protrusicn,

w4 denotes a width of the cover holding frame from one
side thereof to the blocking portion excluding the position
regulating protrusion,

20 w5 denotes a width of the copening-and-closing cover from
an inner surface of one of side walls thereof in the width
direction to the protrusicn portion,

w6 denotes the maximum width of the opening-and-closing
cover between the both side walls in the width direction

25 excluding the protrusion portion,
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15 an opening formed in a portion of the container body, an

openi ng- and-cl osi ng cover configured to block the opening, a cover hol ding
frame that holds the opening-and-closing cover so that the 20

openi ng- and-cl osi ng cover is novable in an openi ng-and-closing direction

bet ween an opening position where the opening is open and a cl osing
position where the opening is closed, a protrusion portion that is forned in
the 25 opening-and-closing cover, and protrudes toward the 49 cover
hol di ng frane when the openi ng-and-closing cover is located in the closing

position, a bl ojf:lqg(lﬁ(}ggwg td o daind s ded Qe e, GoMES pdidl difng frane,

wherein 5 the bl ocking portion is disposed in a position that 1Is

over | apped, al openj ng- - cl-08| il i .
openi ng- and- ol Qo Esro POPRIRaE A e €6 il serien.
protrusion portion when the 10 openi ng-and-cl osing cover is located in the
cl osing p&ttion, and when the opening-and-closing cover noves in the

openi ng-and-cl osing direction fromthe closing position toward the opening
posi tion k denotes a protrusion length of the position regulating

5 protrusion.

4. An image forming apparatus comprising:
a chassis formed with a container receiving portion; and
a developer storage container configured to be removably
10 inserted into the container receiving porticon of the chassis,
the developer storage container that stores a developer therein,
wherein
the developer storage container includes
a container body that stores the developer therein,
15 an opening formed in a portion of the container body,
an opening-and-closing cover configured to block
the opening,
a cover holding frame that holds the
opening-and-closing cover so that the
20 opening-and-closing cover is movable in an
opening-and-closing direction between an opening
position where the opening is open and a closing
position where the opening is closed,
a protrusion portion that 1is formed 1in the

25 opening-and-closing cover, and protrudes toward the
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15 and reaches a certain intermediate position in which it is not started
to open the opening, the blocking portionis in contact with the
protrusion portion and is bl ocked, and a position regulating protrusion that
is provided 20 in the cover holding frame, wherein when the

openi ng- and- cl osi ng cover noves froma position where the protrusion
portion and the blocking portion are in contact with each other to the
closing position, the position regulating protrusion causes the 25

openi ng- and- cl osi ng cover to nove in a direction 50 intersecting the

openi ng- and- cl osi pgyALNECId Y FRAmel Rt 3HRSoBeRPSE 14 Q8-8f ok D8y cover
openi ng-and-cl osing cover in the direction intersecting the

i ng-and-cl osi ng cover ' the direct rsecting the %
aang Tho- openi ng-anbE BF 68 nghar Fact 1oR:ai TRCE R Uhost L1 on of the di ot s

end of the protrusion portjon . the cantajiner receiving portion of the
chassis of the image fark?#%‘gharb%é’roﬁ%d?ni hg?éd]ess pgoé’&\?%rd 50i e R hat
gui des the 10 openi ng-and-cl osi ng cover of the devel oper storage

contai ner, a covefOh8lBEn§TrABEnhanN€#E1ANd a cover- hol ding rel easing

mechani sm when the devel oper storage container is being inserted,
5 the blocking portion is disposed in a

position that is overlapped, along the
opening-and-closing direction of the
opening-and-cleosing cover, with a position of
a distal end of the protrusion portion when the
10 opening-and-closing cover is located in the
closing position, and
when the opening-and-closing ccover moves
in the opening-and-closing direction from the
closing position toward the opening position
15 and reaches a certain intermediate positicn in
which it is not started to open the opening,
the blocking portion is in contact with the
protrusion portion and is blocked, and
a position regulating protrusion that is provided
20 in the cover holding frame, wherein when the
opening-and-closing cover moves from a position where
the protrusion portion and the blocking portion are in
contact with each other tc¢ the closing position, the
position regulating protrusion causes the

25 opening-and-closing cover to move 1in a direction
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15 the cover hol di ng nechani sm abuts agai nst the opening-and-cl osing cover
to nove the opening-and-closing cover toward the opening position and then
hol ds the opening-and-cl osing cover, when the devel oper storage contai ner
is being renoved, 20 the cover hol di ng mechani sm noves the

openi ng- and-cl osi ng cover, which is located in the opening position, toward
the closing position, and when the devel oper storage container is being
renoved and the openi ng-and-cl osing cover reaches the closing position, the
25 cover-hol ding rel easi ng nechanismrel eases a state in which the 51 cover

hol di ng ”ECha”i5UlH@é9§e&9§n9D%Wéﬂbﬁﬁﬂkﬂ%féﬂdlbIHE%H dPredbeoh Mgy form ng
apparatus according to claim4, wherein the cover "hol di ng nechani sm

i ncl ud | asti.¢c_h j 1 st j « i ng- - ¢l osi
el wdes an el ast L boldiog, \par LhRL e endil nd U phenl g pad clostng

and when the devel oper stora%e container js beiQ% i nserted tge el astic
hol di ng part abutS%agdi f3SEd °5peh ﬁ§§§ﬁhlgg6¥? GPeGNIGEACS ORIV t he
openi ng- and-cl osi ng cover to the opening position and the elastic hol ding
part is elastical ByreetoPPetP Gatwang Bgoﬁk%ﬁﬁmpﬁkﬁ#ﬁnWﬁ%ﬁvﬁﬁéaPPEdr
openi ng- and- cl osi ng cover reaches the opening position, so as to be
di spl &ced from t helooperiley- apenchosing-cbveinanditrketibol d wheh the
openi ng- and-cl osing 15 cover being |ocated in the opening position.
positicn of the distal end of the protrusion portion,

the container receiving portion of the chassis of the image

forming apparatus includes

a cover guide rail that guides the
10 opening-and-closing cover of the developer storage
container,

a cover holding mechanism, and
a cover-holding releasing mechanism,
when the developer storage container is being inserted,
15 the cover holding mechanism abuts against the
opening-and-closing cover to move the opening-and-closing cover
toward the opening position and then holds the
opening-and-closing cover,
when the developer storage container is being removed,
20 the cover holding mechanism moves the opening-and-closing cover,
which is located in the opening position, toward the closing
position, and _
when the developer storage container is being removed and

the opening-and-closing cover reaches the closing position, the

25 cover-holding releasing mechanism releases a state in which the
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6. The image form ng apparatus according to claim5, wherein the
cover - hol di ng rel easi ng nmechani smincludes a holding 20 releasing
protruding part that is elastically deformed in the direction for

di splacing the elastic holding part fromthe opening-and-closing cover when
t he openi ng-and-cl osing cover reaches the closing position, and the hol ding
rel easing protruding part releases the state 25 in which the elastic
hol di ng part hol ds the openi ng-and-closing 52 cover. 53

cover holding mechanism holds the opening-and-closing cover.

5. The image forming apparatus according to claim 4,
wherein
5 the cover holding mechanism includes an elastic holding

part that extends in the opening-and-closing directicn of the
opening-and-closing cover and is elastically deformable, and
when the developer storage container is being inserted,

the elastic holding part abuts against the opening-and-closing

10 cover toc move the opening-and-closing cover tc the opening
position and the elastic holding part is elastically deformed
outward at a time point when the opening-and-closing cover
reaches the opening position, so as to be displaced from the
opening-and-closing cover and then hold the opening-and-closing

15 cover being located in the copening positicn.

6. The image forming apparatus according to claim 5,
wherein
the cover-holding releasing mechanism includes a holding
20 releasing protruding part that is elastically deformed in the
direction for displacing the elastic holding part from the
opening-and-closing cover when the opening-and-c¢losing cover
reaches the closing position, and
the holding releasing protruding part releases the state

25 in which the elastic holding part holds the opening-and-closing
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