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DEVELOPER STORI NG VESSEL AND | MAGE FORM NG APPARATUS
BACKGROUND Technical Field 5 'The present invention
relates to a devel oper storing vessel and an inage
finning apparatus Rel ated Art Techni ques known as an

el ect rophot ogr aphi e i mage form ng apparatus in the
ackDESHEOBER FEVRING SR ANDUR AR ELORBINGHABARATUS

JP-A-7-28314 (Figs. 2 and 4) has disclosed an inmage
form ng apparatus having a developing unit (13) and a
c earring unit (16) di sposed on the opposite |left and
right sides of a photBACKERAWGND(10). In the i mage
form ng apparatus disclosed in JP-A-7-28314, a
Technide\le¢ldper cartridge (80) which stores devel oper to be
supplied to the developing unit (1.1) is renovably 15
at Tlaec hredertt dntdnéonl evlefeopera dexeloperd Siprifig omsseheand ah eibfake forming
end thereof, In addition, a waste tonner recovery
apparag@se (70) which stores the devel oper recovered by the
cleaning unit (16) is forned separately fromthe
devel oper cartridge (80) and renpvably attached to the
cleaning unit (16). JP-A-5-89423 (Fig. 4) has
RelatedAgcl osed a kit (56) which is a cartridge type unit.
Atoner supply portion (54) for storing toner to be

SURRhiigéks kRown g.@e\ﬂeél&ﬂ'og él%irhﬁhlé ahird APSafs LPMET

fit) storing portion (55 or storlng wast e toner

backgr sm%vtteen&s&m@a%qamg_ drum (2.0) are _
integrated in the kit (56) he toner supply portlon
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supply portion (54) for storing toner to be supplied to a developing unit (23) and a waste toner

storing portion (55) for storing waste toner removed from a photoconductor drum (20) are
integrated in the kit (56). The toner supply portion (54) and the waste toner storing portion (55)
are adjacent to each other horizontally. In addition, the toner supply portion (54) has a shape
extending in the attachment/detachment direction so as to protrude from the waste toner storing
portion (55). That s, the kit (56) as a whole is formed into a substantially L-shape when the kit
(56) is viewed from above. - Further, a toner supply port (54a) and a waste toner reception port
(55a) are disposed at substantially the same height with respect to the direction of gravity.

JP-A-9-269639 ( Figs. 1 and 2) has disclosed a toner supply vessel (41) which can be
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(47) in a lower portion are formed integrally. Toner
to be supplied is stored in the toner storing chanber
(43), and waste toner is recovered into the waste
toner storing chanber (47). In d addition, the toner
sforin hamher (43).is fo d.t rotrude rearward in
remoy, %bfﬁﬁ‘?‘i%égf? 3y image quamg\»ag(@rffedégdt oterdgnes guppbeyessel (41) hasa
(47). A toner supply- portion (45) is fornmed in a rear
shape Blhgreiadoist stoppg @hambebwfwntum@rpogm@m 8 Wel8 faner st chamber
.JP-A-11_-44990 (Fig. 7) has disclosed an inmage formng
(47) ingplemieppargongie fampd integrallyy) Tonerimlearsuaplied)is st@gegm theyongirsloring
bl ack (BK) toner hoppers (201Y, 201M 201C and 20113K)
chambgy &3).fand wesie fomer ig resovaed intot the weste topaistoringppambar 47)halne
a |l arge vol une. JP-A-2008-90106 (Figs. 3 and 4) has
additiogh, the ltawestorng dwnmbends )t is faged (@etptridectardanign aorspayisbmgyith the
chanber (72) for storing devel oper and a recovery
waste ©handb@mg(chdhbdr¢47)r e Acvrer supplyyastien @6)ie faped in a rBlaeend lower
recovery chanber (74) is fornmed in front of the
portiorsbfithée togerciaiigehargez4ynd integrally with the storing
chanber (72). Afilling opening portion (76) for
f i JP-A¥IQ-44020 Gi@17) hes didotovb®an inagd) fonlidy abpardRy @lheReellow (Y),
a manufacturing stage or a renewing stage is fornmed on
magenta ®DUORAETCaditack (BK) tdher hapbérs (210 Yerampen1 € é3d 20 BK) are
supply opening portion (86) for supplying devel oper to
formedind@vi8h €at 8@h téHt hopgpéBdanhavd PR oluthd he | ower surface
of the storing chanber (72). In addition, a discharge
ORPLAG0R90 L06QFids/ 3 hnd Hrhall HRADRUGI thigr YR ARY BIcARES a storing
to the recovery chanber (74) is fornmed in~ thé upper

chamb&72 P LstSind RQeIbBGAUE h YecENEY BRImKeS ) f&Qecté%gINaXtepc‘legeloper.

techni cal object of the invention rs"to mniaturize

The re&RBly BHLBE (D) iOforBedRMERIP ?ﬁg}e st%fiﬂé%@:l{é&belv @fifﬁldhl}g@%l{a%r with the

i ncreasing the capacity of devel oper stored t

g3 Al g R D SOAL KB Ot i

dereloBE Y BRI BTG HIPL G g o

wring SRR W A B O TN ORS0R P o

i TS BV R Y 7 Sy BB s
o B b e BB S et
v gl SR ! R0 ARl St oL, portion Tove
including: a recovery inlet which is
SUMMARY
A technical object of the invention is to miniaturize a configuration of a developer
storing vessel while increasing the capacity of developer stored therein, as compared with the
background configurations.
[1] According to an aspect of the invention, a developer storing vessel includes a supplied

developer storing portion including: a first supply storing portion which is stored a developer to be

supplied to a developer unit; a second supply storing portion which is provided under the first
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di sposed above the supply outlet in a direction of
gravity, in a position displaced therefromb5
hori zontally and within the horizontal wi dth of the
first supply storing portion, and from which
recovered devel oper flows in, and a recovery storing
supplyHerneerign & omed it akagizomaleridihnarpwerher fhat af hedirst supply
. and in which the developer flowing fromthe recovery
storing priien;iagd g senpboutiepiromvhithethel densloppretored inrthagpcorebsiphly storing
~of [1], the recovery inlet is disposed adjacently to a
portiony fleys Pty anska rgcdyered davajopso stoiingmpdrtommelndinpen fetavety inlet which is
~ supply storing portion and the second supply storing
dispospbatidve the subply lontldt frea dieactibio pBgraitypiniagsities d@plaadd thekdfrom
and [2], the second supply storing portion extends
horizooleln watt witlin ¢ loneottavidtnt e fastdugsly stbend pdreén, anPRbi which
storing portion; and the recovery storing portion
recovesxitdemelopdriilosvs g ahd & edcovhiry stotin@portiel RhiRRIs ptovi@ed ier the recovery
second supply storing portion. [4] The devel oper
inlet argt iaritich the developer fidwihg GOm the redByery Mldt Rforédicl udes: a
space which is formed 15 under the second supply
[2]  stathd@veiopéristRingRessBT ZIOthe ddoYerp il eabdoted Qidbfily to a
recovery storing portion, and in” which constlguent
vicinityBIEDefumd&y paRioh BB&Reh HeMrHGuP abAt Morfich £ ééF&rF%u ly
with the devel oper storing vessel iI's disposed. [5 Iﬁp
storingtpdgtighevel oper storing vessel of [1] to [4], the
suppl i ed devel oper storing portion stores a black
3 g _ _ . y . . e
T B e ST P S e b BB ki poog excends
' ' ' . )l vel oper.
dovmo e R o M oKtoP LT Ot R b B p B g R i
. 1 G : hnf | ort.ion i.s
portlonlfe%eﬂas ﬁ%ﬂ%ﬂﬁﬁch&pﬁ(@%}t‘l AN éﬁ) eﬁ&%esﬁﬁ%lg stonn%go M ye

orned into a s ape |0n gnd ler S _
o 95 DSHeLoREL, 1 DT HBD L B IOV BLORShc P o
e L, QL OSB3 oSSR Ko e oo,
o L R O TS558 B e

ori zont al .en orfion of an upper end portion of the
develodgﬁtgfm%&eﬁfﬁlff (gfdg)ﬁ g portion for the black devel oper,

apd.in :which constitu ers of i.mage f.orm ng
5] ag‘b%*FQFXFi@P? Ao At Dar RS FEP BN e StoriBE pergion stores
vessel is. disposed. [7]. The devel oper staring vesse
ablack e i PTG o Pieh 5 s i bariopopriov leneer
in an upper end surface of the first supply

IS i rmed
than tha{ phg I’lﬁ@ Bl RE AR ELoR o SRR e elpgvR e porion for string

developer of any other color than black; and an inflow recess portion is formed into a shape

depressed on an inner space side where the developer of the supplied developer storing portion
and the developer of the recovered developer storing portion are stored, and the recovery inlet is
formed in the inflow recess portion.

[6] The developer storing vessel of [5] may further includes a configuration recess portion
which is formed in a horizontal end portion of an upper end portion of the first supply storing

portion for the black developer, and in which constituent members of an image forming apparatus
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be supplied is supplied into the supplied devel oper
storing portion; and a supply port closing 5 nenber
which is attached to the supply port and which cl oses
the supply port.. [8] In the devel oper storing vesse
of [5] or [6], the supply port is formed in the first
to be mopedwitkthe ﬂPYﬁéOH@bﬁ@lill@deS@? isdirpossidack devel oper, and
formed into the same shape as that of a supply port
[7]  f ol hedeveloper staringtvessalpyfI[1] te {dmnaydfupiear tnicbrie$ @ supgtyypoot wieich is
col or devel oper. [91 The devel oper storing vessel of
formel in gn uppef Bl snmace folithe Hiest sippty stodxg poranppld fropatvhicvaideveloper to
is formed in a |lower end of the second supply storing
be suppbed is supplied inkwethel supplitd developergidinigtpyitioa)whdwhiuply port closing
extends in a depth direction perpendicular to tﬁe
membeti wigich isantacitd g By bupplysgost aad witedhtlekes @6 kbl pdrhe
supply outlet which is forned in an end portion of the
[8]  supphyddyaloper sforink &e el |r (€3¢ the QibplyPpdttiB Bdnhed in the first supply
transport nenber which is disposed in the supply path
storinggieti oM o the bla8R 8BRIdper, AABHRMEINRNAE sdnMNRESE asting oBARRbY port
an

outlet; a connection path which is connected to
e B R e k) o € he
o R Cpde Sl W o P o (¥ PRE e P PR bl ol i
s A 0 AU AL LS Ll
oxendll ol TSl USRI SUPRL  faosions
ety SIS0 by RSy bR SRR Bk HARRBBLp: oo

. At hatt, an infl.ow cantrol portion in a
wanspchocrBer I s BpSRTIn o el ey eGP BBl ghe e e ovard
nnection inlet and.closin connectian inlet and
the surfRARAEE b Khwehichinstl Srick REoMGeld o FEMtrh Sk 3 Grstton
. ..shaft stgps to.be opposed to,the conpectiogn inlet.,
dircctich g herdtl ORBes &7 58 SpPELY S g BLDQIORE Teeiv oty favhanthe
. _..includes a seal.ing,ne r. ich is disposed around .
d“e"“‘lnr?g £y ﬁ%&?PB??thﬂ ﬂ“é?‘ “3%31 IHreRd abave e conpichipn paa and which
,nflow control,.portion to seal a, 215 gap between the .
allows {bEHSIPRED IR 1Y it amecin Rofs b ABeFLoR tapsrer menber which
. .. rempter end portion of the sealing nenber fromthe
1s dlspoéﬁﬂ\%éﬁff Je69nd %%P%lf/ s9EnA godrR prkiEanspritsdherde valopettaward the
trajectory of the inflow control portion rotating
conneciypry era‘fokﬁf%the GPIReREONERAREt Iemberighdss ra rotatamehatt, ajtransport
[11] The devel oper storing vessel of [9] and [10] may
blade on fheirpiation Hiaft anaatlew comjiol peition imasprsiion ofiiecptationsshalies a
contact chive portion that contacts with and | eave the
correspprdipg;i9dhe capnedion drlettand cloping thewwonwstiominlgy and fegtrictingrinflow of the

which is disposed in the first supply storing portion
developgpwhen the rotation shaft stops to be opposed to the connection inlet.

[10] The developer storing vessel of [9] may further includes a sealing member which is
disposed around the connection inlet and which contacts with the inflow control portion to seal a
gap between the inflow control portion and the connection inlet, a remoter end portion of the
sealing member from the connection inlet being disposed outside a rotation trajectory of the

inflow control portion rotating with rotation of the connection transport member.
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reci procate in contact with the inflow control portion
or the transport blade with rotation of the S
connection transport nenber to thereby agitate the
devel oper. [12] According to an aspect of the
i nvention, an inmage form ng apparatus includes an
[11] i nmdbedevieloper staemgwassehofi] B} aad ¢ 50wyl ferthee fratludenan agitafioragember
on a surface thereof; a devel oping unit which
whichdmnhedes p sortadt dtienportiomthet wntatts evitiuntl faee thé trudvpoit biage or the
retainer into a visible imge; a transfer unit which
inflowi entiolgpoimdaridoviiieh pspsed it the fire sepptyf actnggiortidheoiasage
retai ner, and which transfers the visible inage on
reciprdca is usrftant evith thetilBow GagR] peitidh Bethe trénsPort blade with rotation of the
to-be-transferred object 1n a transfer area where the

connedtioatshortiiriber B BORPPAGtatedhd dsvePpéd ace of the image
retainer; an imge retainer cleaner which recovers

[12] anfc&hdas® dmaspidtiat thdRvalRR A ifAgd fbﬁnhgagﬁaratﬁi ALREBES an image

and a devel oper storing vessel which I'ncludes a

retaine WBRIhi r6dtcd QHAE RBEKinS LOMhAM oR AR tﬁe?&fof;sdt d%rvj:lﬂﬁiln% unit which

devel oper to be suppliedto the developing unit, an
develofs & BEQY BRRE of 8 & of %%&Haﬁ@re&%etr ifta (Iﬁfblesihﬁ%{:;r&%aﬂl&gr unit
devel oper “recovered 15 by tHe i1mage retal ner eaner,
which Y& kdd (}B g@ oggﬁgéi BREL et ok ﬁlraagé ﬁaltalflé?,%g %?ch tfhnsfers t]tm
suppl e evel oper storing portiron 1ncluding: a PPs
. ' ' i i d | t
it STELY 1 500 PSS g LEN, e L0 A R ol e
R L s A R R R
. i than that of .the first I i ng.
which MoStele AN e e Pt PP e B derdlodtpdine
veser RS o a Bk PP B e
the dev%ﬁﬁ%r%&}g%?@d%{:q%&?r\ég hgvgllcgfilelfe tggl%ﬂqhglﬁpr}tb(#nsfﬁg %{nglgg‘}’gg fiﬁ%g)%\e/r_e recovered
by the 1 e t %é’qr{?gﬁﬁig' r;aC %Fi}q.r’]dgqr (?e];vrﬁ]g}r)n?rrs?ogdjtré g/g%gl: @igc?eg?ar shl\éwpltiergi? drc]aveloper
sorng G T Tt et ol el et LU e
%$e recovery inlet: and in which the devel oper
o a deyelQpgF Wt R sesiond RePBeRteRngRPrion which i psqvided andershg firgg supply

. According to_an aspect of the invention, an inmage
storing pgytien 3pd g’é’fﬁﬁﬁi with & hegranial syl namowes|thanghat of the first segydy storing
. retainers which rotate while retaining an i mage on a
portiongidragguaply watle drom whish thealevelgper sforeddi diesptongd suprly goring portion
whi ch develep a |atent inmage on the surface of the
flows opt; andip recgvestd develgperstariag pertion i luding a secovesy bile vy disposed
a transfer unit which is disposed to be opposed to the
above thesupalyeoudet in dirpitional gtayity, of a positips displagedtaeteframchontaortiily and
transfers the visible image on the surface of the
within thé hemgonta) wirdth pfithg &rst supiphi sterirg fodtion, 4ral-fiven tvhivhsé@rered
object in a transfer area where the transfer unit is
developepfioeeh, tral 4 leeovery storing portion which is provided under the recovery inlet and

in which the developer flowing from the recovery inlet is stored.
[13] According to an aspect of the invention, an image forming apparatus comprising: a
plurality of image retainers which rotate while retaining an image on a surface thereof; a plurality

of developing units which develop a latent image on the surface of the plurality of image retainers

5



wn

15

20

25

surface of the, plurality of inage retainer; a
plurality of image retainer cleaners which recover and
5 cl eans residual devel oper on the plurality of inmage
retainer; and a plurality of devel oper storing

) vessel s which include a supplied devel oper storing

into a pisibld igrags; @riragsiorumigvidelvisdispesed tabdeppesadidd thegurface of the plurality
plurality of devel oping units, and a recovered

of imageretdingrend syhich tregsfesrthe wsibleomags mrthegirfabeof tHeplatatipest image
recovered by the plurality of image retainer cleaners;

retainenht@ragdbe-ditansfaast obfaeeinaf trankfer arpd whatb theytranffedenttab op@eed to the
storing vessels include: a supplied devel oper storing

surfacgefthée plaralincdfuchagretainer;fa plahlits wpphage sétaintrdeaprs tihivh recover and
which is stored a devel oper to be supplied to a

cleans @& R bR Elopdtioh;theplGRIG W imSteRphites bd & plraliey dfldetel 2k Sbring
is provided under die first supply storing portion and

vesseld WhidE thcWde B s@pplie® BéveRiperdtortigdotionabs el deb@Bpdr idbe Rbplied to
the first supply storing portion; and a supply outle

the plukdlRfTbf dREIPink BRits, SRV LIORRIedHeOd185kr sBrihf BorB 6 RA oS HPREY

storing portron flows out; and a recovered devel oper

develogéﬁééo@greg ‘Bg fHePhurh G o Fh e 'Tetﬁn'&%@é%l{@rﬁ Yohedif bt 143 Gk dfShe

I sposed above the supply outlet 1n 15 a direction o

PNt 1oAPOSL) AL AL ARRILARHE! A0 oyt o
it s SO, SR8 R A 8 LD et e
oy B S5 G RIS SR, SRR Dm0
oo o T TR A o
ot EJREEY S 2002 RS S B SURE g
oo B R e AR BB 5 gt

. respectively. [.14] .In t devel pper storing.vessel .of
a dlfectf%%l t i ‘BEF?P%IE?% QISQTCGH gleféffmt Rggaly 57(81%@8 ?‘tgeehorlzontal
.y 1 ANC e ac evel oper staring ves or ori ng
width of U5 3754 Supely SioB B POrTG g Egy Rk BRo Y McSpPeT OB id
a recoVE ST E AP TG BT SBURGI 5767 DRI i S sbyihs deloper
h | ack I [ | is fort-ned t
Towinghob s Sy 1B b B LB aEint S o et o
. supplied devel oper storing portion of any other color
storing éﬁﬁé% pelpr davgloperg raspectiely; gndm plyrplity gbingagg &qteipess, a plurality of
) storing vessel of H;4] the transfer unit includes: an
image refgmery Rk and ¢ Alelisy of dsvelopsy stonag vesselaate pravidedgorrespondingly
contacting with the plurality of inmage retainers in
t0ﬂwIﬁuﬂﬁyOﬁépgkmﬁfym?$@?%$@YTYun:;tthag is disposed
correspondingly to e plurality of inage retainers
[14] r dsihecicvaleney stariog vassaiof BR$ the plurality of developer storing vessels include

a black developer storing vessel for storing a black developer, and other color developer storing
vessels for storing developers of other colors than black; and the supplied developer storing
portion of the black developer storing vessel is formed to have an internal volume larger than that
of the supplied developer storing portion of any other color developer storing vessel.

[15] In the developer storing vessel of [14], the transfer unit includes: an intermediate transfer
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vi si bl e i mages on surfaces of the plurality of inmage
retainers to a surface of the internediate transfer
body; and a secondary transfer unit that transfers the
visible images on the surface of the 5 internediate
transfer body to the to-be-transferred object; an
body theftreteire wihile eontacting fvith theqdyrality eé imeage reteinay artsrraa @rimary transfer
_ cleans residual devel opers on the surface of the
unit thatis dispesdd atressporalivgeto thoplyralifytf imaderrataisite respegivelytad transfers
the secondary transfer unit; and the devel oper
visiblerimaasamestrbaes bhthe plusdlity dfiB@Ee refticdd arsughR@dA e iXBEnddlEe
devel oper recovered by the internediate transfer body
transfet bedy afid aseosdadyf @ghsfer Onit et FLERKAMEHUsIHRVBLER N (B QEtfof the
portion of the black devel oper storing vessel. [16]
intermédige tiehdig Body &th@&PRECrarlferiel BbjeAY&iThicRRedide #8158 BB cleaner
storing vessel conprises a supplied developer storing
recoveRQint icRind &Ml i@ lopRrsidnliid s@ﬁ%ﬁh@ﬁl&ﬁh&ﬁa‘cp gﬁﬁs'fé? Body after
which is stored a. devel oper to be supplied to a
transfef6BLIAP@E sétBhdary BarR&s ARG SHRR éévafjeerr LGy &y £1 WMk ﬁgage
is provided under the first supp storing "portion,
tainer WA Parl St @ ' ARk AL Lol han
retainef % 2 %\{é?)?{:%é%g%ld lp)g, tﬁglg{éhgédrl)%{% ?leerll %5(%9 %Iiﬁan\%?iurg r$]tored

that of the y-storin Ion an
i the e ARL S B ool B BRI ¢ ne
161 SPAELARRT S S8 D ORI, BB SRS B
deci ot Mty PP gk BB A R A o opero e
R T T O
N TR R S E L e M
oy A it B8 T o R OB 88 moves
o B P PO SR A b e g

_ ortion nd the second sypply storing portion, the
out; and g hiFRet B FlgPd Fisvinh Goron EICnSR  1cP AT Uk s¥huvis tiposed above
froirr. one horizontal end of the first supply storin

the suppy opflefin a Eﬁ@tl% eogaYily, Eranasivign gisplereshthersirem derizantaily an

... yertical direction adjacently to the second supply

within the Berizogtahwidth efrthe Hrss pwply sigiingportion; andrfean whishreceSerehe
second, supply storing portion and horizontally

developgpflenwvein: # jeceery saripgrastien yhish évmiragdeglomdemshe recoveryvnilet and in

.. constituent nmenbers of an inmmge fonriing apparatus to
which thederglonerdtpwing fiomtike rdeanshoipbt 1s seiral; inhgreingbs mkoveanitlet is
) whi ch is capable of disposing a transm ssion system

disposed adiaconfpioyd viginithef ¥batedaty ppeiondioveenl therfirét heppde vtetinggurtion
storing vessel is disposed. [17] According to an

and the sespad supply stdrimgipontems the secoad sgpbl parg BithicrgnidedsMward from
conprises a supplied

one horizontal end of the first supply storing portion, the recovery storing portion extends in a

vertical direction adjacently to the second supply storing portion, a space which is formed under
the second supply storing portion and horizontally adjacently to the recovery storing portion, in
which constituent members of an image forming apparatus to be mounted with the developer

storing vessel, and which is capable of disposing a transmission system for supplying the
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devel oper storing portion including: a first supply
storing portion which is stored a devel oper to be
supplied to a devel oper unit; a second supply storing
portion which is provided under the first 5 supply
storing portion, which is fornmed with a horizontal
develageristpred it the develapemsioningziessst isdisposeily st supply storing
portion and in which the devel oper stored in the first
[17] supptardivg br anrgpgsd of tho mvamtioass devalvgersstaingplesseleshipeises a supplied
fromwhich the devel oper stored in the second supply
developeostonmg pootidn includihgnedirstoupply stndngparéaowkick i stasdd dgyeloper to be
storing portion including: recovery inlet which is
suppliell wpokecdopd ouit; a sebindsuply ytoring pation whigh thi previti¢édounder the first
gravity, in a position displaced therefrom
supplystoringguoitivinl whieh s fomhddivith 4 heriZoatai w1 @drroweethn Mat 6B first
first supply storing portion, and from which recovered

supplycheotiiggioatonfan@ Whwhibh th deeepee st¥red iPthe Migst BRIply QB Hosbn moves;
I's provided under the recovery inlet and in which the

and a SHEYISIo0NE T RWicA ¢hef deQ&Tb éi‘@tofe@%?ﬁﬁ@!cdn% ls&@ply §?ﬁ§g¥o%jondﬂows

erein a supply path ichis forned in a |ower en

o ROy S ) T B0 80 o
e s o B R M e ettt
i B A AN T SR o
develo?%qm iR %trgco@tgll‘;' es‘tming Iﬁo}tfoﬁgxgt?c%rig Ergg{agd g\ﬁ(?/eg kh%ﬁgé’ovgr(})fvl’ﬁgtdand in

e supply ou con ion

which %%@9&6;%%&?‘ P RELEANLS 'uﬁ%t i{ or%d,t\{zlge?efﬁ%g{l%ly pafywhich is

Irectron o he devel ope e sup
[ I el r.to flow iL,n the. direction .
formed a8 UP b RN i brreorfhi R it iy 3 which
e. npection path and i.ch.20 allows the.devel oper
extendy %4 R R R aC B oo Gy ol A AR B8 e
transpont. nber whicgh is djsposed in.the second..
supply ST 0via KRB e oo of 12 ooy P iHBE e Riipn: a supoly
o R b BRSPS i e SR TS e v
transport bl ade gn the.rotatjign shaft, an_inflow
the supply gl 2 FOMEr R R whi SCPRSHICE {0 THIPSHEAP B R
. __..correspondin o the connection inlet and closing the
directi QR AeVO AP L SRR P Bhichgllpys fhserslonen o fogv in the
. . devel oper when the rotation shaft stops to be ogposeq
directign ST ERVINGA{BBeSER et varch is Kpragd ahayg theronpestipn path apdwhich
confi%uration of the devel oper storing vessel can be .
allows the dpygloner todipvaingp the sonngpfiee Rath; and dlecnaFeipartrassnsrtagember which
. .. therein can be increased, in conparison with the 8
is dispogegsia theeend: weply siering perdien apd insparts thadeyalopentowvard ot

provi ded. According to [2], a so-called dead space
cormectipyl ighet,ivéheramn tha ysangcspricaaspatmesberdhieded: asotatimshaft, a transport

blade on the rotation shaft, an inflow control portion in a position of the rotation shaft
corresponding to the connection inlet and closing the connection inlet and restricting inflow of the
developer when the rotation shaft stops to be opposed to the connection inlet.

According to the [1], the configuration of the developer storing vessel can be

miniaturized and the capacity of developer stored therein can be increased, in comparison with the
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the capacity of the recovery reception portion can be

i ncreased wi thout increasing the vertical height, in

conmparison with the case where the configuration of

the invention is not provided. According to [3],

increase in the horizontal width can be suppressed, in
case wherghe ¢adigumsiiomof thhmverdoa isve peovided. confi gur ati on of

the invention is not provided. According to [4],

constdrding fit [2], mesoivellal debd spaee il és dnamibedgpaprRalt B kduced so that

can be disposed in a configuration space so that the
the cajsoiiy ef tharechecry seeptidhipoetioarth Ye inbreeRERAthoSGRcr¥sty thd eertical

case where the configuration space is not provided.

height/Aa @omginiion tth[thdcas@whée Wcoﬁﬁ%ﬂ&ﬁ&%fﬂ{e ileafibn Ae¥ehBPREd.
which will be used often can be stored than any other

C OA&Ior(ﬁ%ﬁJ [OP &creadelh thdorRbAaKvRVE@h 8P SippadsQd! ﬂlg:gmé)arison with

vessel ere the inflow recess portion'is fanne an

the casB@viidtesthé AGifigBRR6N bf B vERNS A ?r(ﬁ@deﬁr devel oper
storing vessel nore easily than in the case where the

| AL QWA LRSS c%ﬁﬁﬁlblg%éngbe?ﬁéf t&\%@%ﬁg for&ﬁ}f‘é(s)apf%&g Ban be disposed

nount i ng” can e reduce _ di ng |

ina coﬁﬁ’ﬁﬁ‘ﬁﬂoﬁ%ﬁéﬁtg osgggp Bl SpRE c!nb?e 1dd8 g 1cien8)? é&ég@%%ﬁﬁi@ﬁﬁé gase

can be I'na configuration

where %@?ﬁnféég,gatﬁ,ggg%eg ertgﬁ)tvwgg'd efficiently in conparison

configuration recess portion

B L T
st by Bl 15 R o O B S 3R B i

uppl ¥y out l.et can be reduced in  conparison with the

recess ROLGh s Sy SEBMEUETISh o Y other R deyelRpsEstpg Yiasel more
aoJdnlet restrjicti.on portion. Accordi.ng to [10], i

casily t@"é’dﬁ M FERBTe Eh’?é“@%ﬁcﬁsé PREIPH&T NGt f‘%{%ﬁefih ehé‘@nwg’élg ingmting can
b di nj et can be reduced so that | eakage of devel oper can

CIeCUSE: r educed, in conparison with the case where the

seal i mepper i s disposed inside the rotation )

t ?gﬁg@&gﬁg F@f coppfgugny mea*aeeﬁ% {hei I PREORITBBR EPRAAtuS ¢am be disposed
. I?ccor.din to [j | bi devel oper's staying in the first
In a contigyrion ECESPREIOPSP thabihe shase san bapsd elisisatly inrpomparison with the

conpari son with the case where the agitation nmenber is
case Whegs the cosfiegeaion pecesspartiog it eptpiidedt he confi gurati on of

the devel oper storing vessel can be mniaturized 9

angerAing tQ E?ﬂa@welyp%pmdhq/wnb@fr@n heawpperead sipple port.be

i ncreased, in conparison with the case where the

c 66¢9rgine 4 [Bdrthosupplyeortelasing membes carobe hawdi ded. Thus,

the configuration of the imge form ng

According to [9], leakage of developer from the supply outlet can be reduced in

comparison with the case where the connection inlet is not closed by the inlet restriction portion.
According to [10], separation of the sealing member from the connection inlet can be
reduced so that leakage of developer can be reduced, in comparison with the case where the
sealing member is disposed inside the rotation trajectory of the inflow restriction portion.
According to [11], developer’s staying in the first supply storing portion can be
suppressed, in comparison with the case where the agitation member is not provided.

According to [12], the configuration of the developer storing vessel can be miniaturized

9
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apparatus as a whole can be mniaturized. According to
[13], it is possible to mniaturize the overal
configuration of the image 5 form ng apparatus which
can forma nulti-color imge. According to [14]; it is
ossible. to reduce the nu nunber of tines of
and thfg sﬂaalaéﬁfélfwelel?ertsmed thrainican s Brigpred. 8 compaison with dhe case where
which is used mpre often than any ot her col or
the coplagreatiopef thetimyeniien iswetrravidedac dbpdithrronBayratBn of the image forming
devel oper recovered by the internmedi ate transfer body
apparagyseig gayholeeen fpe miniawinivesk ed and repl aced by the bl ack
devel oper storing vessel which is often used and
fr éqwesng tp [13]e plisossible Thusniatutiee thooteraf coné phratienefitiie image
can be reduced in conparison with the case where the
formingewppdrafpewhich careforaaeniulbiycokr teagecat ed recovery vesse
provided for the internediate transfer body cl eaner.
15A8RIdrg DESORIt Bijoshibleko rEtiiccDRAWNES o Fkasqd faeplacement of the
enbodi nents of the invention will be described in
black dbetlapdr stoaing tesael viieh isusdd roart B8erd than i@ SothdricBlor Hevefopaistoring
overal | perspective view of a printer according to a
vesself i rst exenpla;: y enbodinment of the invention. 20
Fig, 2 is ae viewfor explaining the printer
acA@OEHiRGtol 05Tt B&efobbrSbed@IBY HelneRBHO R s fer B&g‘ di&ner can be
invention, in which a side cover has been opened. Fig.

recoverediafid ?eglﬁc@cy\b}f € bEXR Hé\'}empelgst&h% bRl Ehi R FichA8&Mand frequently
cartridges have been renoved from the printer

replacedC C PR, iR Wk Bf‘l%Ffa.bérﬁént @z?ﬁedgﬁlscﬁ{d% %@%@twﬂf thdcas? where the

an overall view for explainingt orm ng

developR PéeAlabel BRGCRURLRE rdcBvdrl Gessd ré\jiﬁegtfo%g AR Al Miate t1iaflsgenr body

enbodi nent "of the iInvention. Fig. 'S a maln por
cleanel€Nl ar ged expl anatory view of a visible inmage form ng
unit according to the first exenplary enbodi nent of
the invention. 10 Fig. 6 is a nain portion perspective
view of the visible image formng unit according to

the first eX§ﬁﬁ%@5ﬁS@ﬁHﬁ%b THEH%K&&TP%Sa mai n
portion perspective view of an I'mage retainer and a
d %f(ghusw gmlﬁgéiﬁnents of the invention will be described in detail based on the
following figures.
Fig. 1 is an overall perspective view of a printer according to a first exemplary
embodiment of the invention.
Fig. 2 is a view for explaining the printer according to the first exemplary embodiment
of the invention, in which a side cover has been opened.
Fig. 3 is a view for explaining the state where toner cartridges have been removed from
the printer according to the first exemplary embodiment.
Fig. 4 is an overall view for explaining the image forming apparatus according to the
first exemplary embodiment of the invention.
Fig. 5 is a main portion enlarged explanatory view of a visible image forming unit

according to the first exemplary embodiment of the invention.
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according to the first exenplary enbodinent. 5 Fig. 8
is a view for explaining the |ongitudinal relationship
anong the inmage retainer, a developer retainer and a
devel opi ng vessel. Figs. S kA-9C are views for
explaining the visible image formng unit and a
r eg\ga@ Bsalshan pertigs pérspector dewgf the visitde inage formxenlitaicyording to
enbodi ment, Fig. 9A being a view for explaining a
the firg epguhplarygorbbdipent.i on of the visible i mage form ng
unit, Fig. 913 being a cutaway perspective view of a
nelfig. P ratrhaimpdraon peteaiivd g bien ipR§ tdtdialand a developing unit
rel ati onship between the visible imge formng unit
accordando tHelfestegphplasaledingssel , Fig. 9C being an
expl anatory view for explaining the relationship
b eFiFﬂEi@ a view @8 Eilahing }abQPQAInhI BRERRAT RANP 1RNHakdRtainer, 2
repl aceabl e vessel. Figs. 10A-10B are views for

(bvdogﬁﬁaghah&gaQ@ngﬁgg@gggartridge according to the first
exenpl ary enbodinent, Fig. 1 OA being a perspective

Vigys, WASY(Cark R ws q&ee&pﬁﬁﬁggﬂgg gﬁibiesim\sg@mqmlgg@t QR4 Lgs%ﬂcxable

fromits front, Fig. ei ng a perspec e vie

vessel X@ng&gt B fﬁ&%&eﬁ‘il%ér@%&ﬁ:ﬁg%eﬁg agxq%\L If'oer e él%llﬁ%ﬁg a supply

X13 direction 1 n Fi erspe
por o B R0 58k SRS |91 TP IpIRBR AR IR oo
i 4 SO B3 RS 0 TS e e i
e e AP IR 23815 o Rl B0 RATP L B Mg b
oresa ARG B, SRERTLARRLE] corresponds to

s KO BTG i e ott BR IR ge-BDOO e,

whose side cover has been opened, and

exemplg‘x}%/i et %ggﬂe\ég &:‘1 % g Béﬁalggla&eﬁpﬁc_twg .vxgwow%ﬁmp ey q:q.ngxfige is viewed
obliquely FTRR R it {ThBHEE # DY SheAEH<afips P Bu o g Epviewed

t he | rd exeppl.ary enbodi ment, which corresponds to
ﬁDn”h??ﬁqwkaiﬂ%ﬁpﬁﬁgﬁﬁg]pf¥st exenpl ary 11 enbodi ment .

F§%5 ﬁS is an overall view for explaining the inmage

f SHnil hi§ 25 PRFYIVE S 1eRche VS Ilageiofping AP aTgscanding to a second

enbodi nent of the inventions, which corresponds to
exemplwﬁ_mb@dlgﬁ:gy\ﬁ)t}{be wentony fkem which toner cartridges have been removed, and

which corresponds to Fig. 3 showing the first exemplary embodiment.

Fig. 12 is an overall view for explaining a black toner cartridge according to the second
exemplary embodiment, which corresponds to Figs. 10A-10B showing the first exemplary
embodiment.

Fig. 13 is a perspective view showing an image forming apparatus according to a third
exemplary embodiment of the invention, whose side cover has been opened and which
corresponds to Fig. 2 showing the first exemplary embodiment.

Fig. 14 is an overall view for explaining the image forming apparatus according to the

third exemplary embodiment, which corresponds to Fig. 4 showing the first exemplary
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exenpl ary enbodinent. 5 Fig. 16 is a perspective view

showi ng an i mage form ng apparatus according to a

fifth exenplary enbodi nent of the invention, w nch

corresponds to Fig. 2 showing the first exenplary

enbodi nent. Figs. 17A-1773 are views for explaining a
embodimael cartridge according to the fifth exenplary

enbodi ment, which correspond to Figs. | OA-1.4113

shbigi higistah evérall siewdkesrplaariyg the irbayti foreming apfiacatustiécodding to a

bei ng a perspective view show ng the state where the
fourth epereplayantbodogat 0fthe invenieal, which ceredsyorids enFigt 4 sHofixpt the first

Fig. 17B being a perspective view showi ng the state

exempMig e@bbdiment. t oner cartridge is viewed fromthe arrow
XV11B direction in Fig. 17A. Figs. 18A-18FB are views

f OFigeMpiks aipBispettive VieWshowmbbh ifER fae60g Qppa&t&s%c@or&hg tdh fifth
exenpl ary enbodi ment of the invention, Fig. 18A being

exempRarP B REMEUST the iBVEnGOH, VSRR §BniLioFidl 2 shORin 5he ﬁrst exemplary
showi ng the first exenplary enbodi rrent Fi g. bei ng

embo(ﬁ)m@&ctl onal view taken on line XVIIII3-XVil II3 in
Fig. 18A and corresponding to Fig, 9C show ng the

fi F1§§ 19XER AL Views %}%Q -a thhed cax‘?rﬁige %cc%rdﬂagw tfl?%ft%

explai ning an | mage f m ng appar at u$ accor _
t
oSSR AT SO AL 80, T 0 )
embod e gq% beﬁlgtga LPE, ?s%g%trg/#a 3}%&6&1}6’ [thé& égt]e % en[ﬁe {ongr ﬁalqﬁt%e is

appar e seve

viewed Wnﬁvélg% i e 3 2B bl BB g ha ?ﬁﬁe%ae phgre the
toner carm ggllsﬁ‘(lgvgq’g& ﬁgérﬂ??gg%{é%a :ﬁg?ﬂ]flé:ég jg Vlnf Wp];?tr i on
g%q@&mﬁg\xﬁ RSP ST S EGY ASKOT TR PEpaemplary
embodmnﬁ oBipe fvgntoss Fiea FK DE B PSobG s RS (03 BB
showing Jieghiglaiesblany SR EOETh e, FH kR Asseipraayieyaken e fioe
XVHI%E&&BE&% "F@?g‘\é@ S agﬁ%ﬁgg?@ §1§q3v§m§ ﬁ%g%a E

unit, Fig. 23C being an expl oded view for explaining a
embodifpest.e out | et shutter in Fi g.

Fig. 19 is a view for explaining an image forming apparatus according to a seventh
exemplary embodiment of the invention, which corresponds to Fig. 2 showing the first exemplary
embodiment.

Fig. 20 is a view for explaining the image forming apparatus according to the seventh
exemplary embodiment from which a toner cartridge has been removed, and which corresponds
to Fig. 3 showing the first exemplary embodiment.

Fig. 21 is a view for explaining a cartridge attachment/detachment portion according to
the seventh exemplary embodiment.

Fig. 22 is a view seen from the arrow XXII direction in Fig. 21.

Figs. 23A-23B are views for explaining a main portion of each visible image forming

12
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23, SFig. 24 is a view for explaining a main portion
of a. devel opi ng vessel according to the seventh
exenpl ary enbodinent. Fig. 25 is a plan view of the
devel opi ng vessel according to the seventh exenplary
~enbodi nent. Figs. 26A-26C are views for explaining a
unit acgordipg to thegiewnth exsaplaraembodigentaltie 623d bring aoperdpective view of each
sevent h exenpl ary enbodi nent, Fig. 26A being a
Y, M, peokp etsiblaimage éwming witi Big. 23ebeYyg dperPectoleoiew oftaiécolor visible
cartridge is viewed right obliquely fromits front,
image Fprining@ @i, by, AYC heipe as paptdded @iew feresiphainingh ofaste betleY shuder in Fig,
C color toner cartridge is viewed |left obliquely from
23A. its rear, Fig. 26C being a sectional view taken on
line )MIC XXVTC in Fig, 26A, Figs, 27A-27C are views
f OFig€edpik aivitwnYr Exjaiing @ hiin FRAGT oftadelElbfE veisd QEirdlfg to the
to the 15 seventh exenplary enbodi nent, Fig. 27A
seventh exdigplary Raibs@iarht. ve view in which the K color toner
cartridge is viewed rid it obliquely ion its front,
Fi g, B74Ba BRhREvwRoMRBE &REBhInY SedtNcdBingd HB steih efemplary
col or toner cartridge is viewed |eft obliquely fron?
embodithéntr €ar, Fig. 27C being a sectional view taken on
line XXMITCGXXVIITC in Fig. 27A. Fig. 28 is an expl oded
Vi : + oner I
g P Ot g, SFIC LG LA Rkt o the
; . . _ . h Ei
seventBiggR) thiRlent P8 JO0Rinf Z0{ERR P Miubilh s, C colr
g I .cartridge, Fig.
toner cgtg%dgg)fslfull@%gd ﬁ%}t%ﬁfbﬁe &@ﬂ?ﬁf}lzthg biré;?l\)ﬁl& 4 petspective viewin

€1 ng porti on_exptan: .
o B, AP0, TR 4l AT Faf
i P e K CRUEOI g Y erbodient 1o
g e SRS BTN LR A
vt O R S DB S b A e R e
e B RS0 BT b9 eSSl i
R RS LT LG -
) (e =
wen o o KSIRESHh Rl 1000, L, supPly patl,

been detached. Fig. o .
Fig. 28 1s an exploded view for explaining the toner cartridge shown in Figs. 26A-26C.

Figs. 29A-29B are views for explaining a main portion of the toner cartridge shown in
Fig. 26A, Fig. 29A being a main portion explanatory view for explaining driving members in the
cartridge, Fig. 29B being a main portion explanatory view for explaining unlocking members.

Figs. 30A-30B are views for explaining the state where each toner cartridge according to
the seventh exemplary embodiment is attached/detached, Fig. 30A being a main portion sectional
view showing a supply path portion in the state where the toner cartridge has been attached, Fig.
30B being a main portion sectional view showing a recovery inlet portion in the state where the

toner cartridge has been attached.

13



15

20

25

31St is a main portion sectional view show ng the
recovery inlet portion in the state where the 5 toner
cartridge has been detached. DETAI LED ESCRI PTI ON
Al t hough specific exanpl es of nodes for carrying out
the invention (hereinafter referred to as "exenplary
enbigdi Tiend B3 prewiaws foeexpliing the dtateetteve the tdner @fteidganazeording to
to the drawings, the invention is not limted to the

the se¥entH wimpipresebpliaenyt ieatacktididenicked, Fig. ®rAlBsing ®#main portion sectional
facilitate understanding of the follow ng description,

view showirgehelsupplyngth, pdriien infiliesnité wvheare i t6:08 Chr@itige $ias been detached, Fig.
indicated as an X-axis direction, the left/right

31B isdi thaia fotdnisectiond ivicwt dwasy e re¥owdty Rildd E&m@h irPMe 3BE WIRR the
up; down direction is indicated as a Z-axis direction,

toner ARAJEH KR8 GbédBachRéd. Si des designated by the arrows X,
-X, Y -Y, Zand -1. are indicated as the front
direction, the rear 15 direction, the right direction,
the left direction, the upper direction and the | ower

direction, or the pEraRt ﬁh@cﬁﬂﬂﬁdﬁaf side, the
t

right side, the left side, e upper side and the

| A S5 ESR )t AR I B B

IS an

to as "%ggﬁﬂ%% B8b&im eﬂ?[) iﬂﬁ\%{: Id%s?%{raléa?oﬁfqg)\g&}ﬂll geif%eﬁnctg Eﬁ? %%%av&a}rrl]gds, the

row w

. ] . on ide of, the sheet to the back

mvent1g%155:xﬁt ﬁ&r‘%‘gfb{%{?ﬁ)ﬁlﬁ{x’%&l@ %‘P{j vﬁnﬁ%(’dgg i ption using the
ddB S8R A B Pt A ieheioB T Ehsfgpvipgh te

L L R N A R A

. vi ew of rinter according. to.a first exenplary,k 25

-axis dirselion andihe yp/doRn RGeS Biicated 6 & £afs dpeqioBuylrections or

: expl ai,ni t he [ cording.to the first .

sides A BB Pk A i © O 26 4 O BHRGas 2 et drgton, the e

s PR ARIER st b o Rl b er o

! fthe i . h .

o R S G0 Doty Y ko T ey
supported on the front surface of the imge formng
aé%ﬁ?ﬁéir%m% g’chigrrorgvigy "1 wriien igp en imnarronrdingetad fiven the back
| oner end of the front cover U2. The front cover U2 is

side of ghg s@g@é#pqhé frgnt side tagrepfznH each arrow with "x" written in "o" is an arrow

directed from the front side of the sheet to the back side thereof.

In the following description using the drawings, any other member than members
required for description is omitted from the drawings suitably for the purpose of facilitating
understanding.

[First Exemplary Embodiment]

Fig. 1 is an overall perspective view of a printer according to a first exemplary
embodiment of the invention.

Fig. 2 is a view for explaining the printer according to the first exemplary embodiment

of the invention, whose side cover has been opened.
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menber which can be opened when a new sheet is

supplied. A discharge tray TRh which is an exanple of

a paper discharge portion is provided on the top of

the i mage form ng apparatus body Ul. Fig. 3 is a view

for explaining the state where toner cartridges have

bebrFigdrapanter Yeann inage ferimngapparatsadiondjng tv thdBrst ¢xesiplary

exenpl ary enbodinent. In Figs. | and 2, a side cover
embodieitof gppentienhasantmagerfoghing spretistody &fl. t Refrintreger U2 is

form ng apparatus body Ul so as to be openabl e around
supporti¢ueorr thafromrsdriade of e imagtefonning mpa3@us Hdug (5l dbeas cobespenable

113 is an exanpl e of an openabl e nenber for vesse
around thp lewee amhof thd frentsbake 20V @he B3ni ®vaIEN@En egdithble bﬂﬁﬁ%enable

when toner cartridges are replaced. In Figs. 2 and 3,
member wildel ¢andg@paiddanirantvabéc sipplied D OAldiRarkirASTRHWhich is an

exanpl e of a vessel 15 attachnent/detachnent portion
exampleSoffa @idcRartdortibRid @rdvidediondheBp of Ak Uhadd Penikapparatu

pinsiggﬂ?he si%eﬁ)cove? U3. Toner gartridé%s TCy Hg)TCfthy
Ul. as exanples of devel oper recovering vessels are

renovably supported in the cartridge

atti g CIERRIAARE BGIMIEAL HRQfakd @ﬁbr{a%ne%ﬁﬁge%ql% Reh gén?(g/?d from

UWa and U4b are forned in the | ower and upper ends

the prifktBSccsink b ﬁﬁ?ﬂﬁ%ﬁé}ﬁ%g@%ﬁg%ﬁp ment portion U4. Each

gui ((j:e step portion ormed like 20 steps

?gﬁ?g%g%gﬂil 3, 6afdeapdy UBhE %%%wg%d d&i ﬁg ﬁgl%%ﬁie%’cre.tog g{é S#él% forming

nto three steps, er gu
wpparaB? AL N b PR b s She R e Sle spec o, e side cover
3o s R BN et T G 52 e
ond B b T B RaR T 5 Thus, as shown in Fig. 2.
AT Bl g R S ot el TR L epRRE e B vesse
ttachn G Bl P FHR it BrSad g FHReIGrgBR bianside the side

 splaced f.ro ther like _steps. in addition,

cover U}, MR emtdet LR AR StomalaSioq el Bieiccesaning Vergh vex
ould be.stored.is forned to .15 be higher in the

removai? i S&Bﬂﬂtegi“i‘ é’@tc ggﬁgaqhg}?gtéée Wﬂ‘é’%ﬁg{tjﬁ‘-r ear

direction than_the ace where any  other color toner

c glr”ﬂqcﬁ HPoregps Uf‘éﬁ%lg ‘%ﬂé argripiied i diedewerand uppeg ends of ghean

.,overall view for explaining the imge formn ] )

cartridgg sHachmentdetachpiens pagtiangJ4-h egaCh igrige steR apibion iga, U4b is formed like

enbodi ment of the invention. )
steps descending rearward.  The lower guide step portion U4a is formed into three steps, and the

upper guide step portion U4b is formed into two steps.  An attachment/detachment space U4d
to/from which the toner cartridges TCy to TCk will be attached/detached is formed by the space
surrounded by the guide step portions U4a and U4b, a side wall U4c on the deeper side and the
side cover U3. Thus, as shown in Fig. 2, the toner cartridges TCy to TCk of respective colors
are stored in the attachment/detachment space U4d according to the first exemplary embodiment
so as to be arranged from the front side in this order and displaced from one another like steps.

In addition, the rearmost space where the black toner cartridge TCk should be stored is formed to
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51n Figs, | and 4, the font cover LT2 is supported
nmovabl y between an open position shown by the solid
line in Fig. 4 and a closed position shown in Figs. 1
and 4. Wien the front cover U2 is in the open
osition, paper as an exanple of nedia can be

be hig‘?eréleﬂleelﬂldom dizeggion4ipd lamgerhie thei fppereapdireciiomthad thelspace where any
printer U a control board SC where various control

other cpiar ¢arict sartrelgo T Ggel Credi Gy shetld belsawel. been arranged i s
di sposed under the discharge tray TRh. The <contro
boBigo4 S@nioserpll oiewdetexsp diningithe dnideabrnpiag bpparats, acadiding to the
i mage processing portion OS, a latent inmage form ng

first exefriplargémb&likitef e ibentién. power supply circuit E, etc.
The. control portion C perforns various controls on
t 1@ Ragsl DbRd 4,4he iR cORLUALIS Qppodd thbRiblyBBSecA 6B8&Hdiion
portion C. the latent inmagé formng unit drive

shown by Holid Bhe inf NS, LAWRICcICEEPPRdHichishéWh In Hes. §%hd 427 Yhen the front
controlled by "the control portion C %he power supply

cover G2 fsGH tHe dpeh BosRbnSYPAsen %l@ gﬁ%diﬁ LRPbY m‘s@fehh The 15

power supply circuit E applies voltages to eac

PR SPrIRLAFE 01008 DS l Ap o
e B gkl 9B Y SHARRL Bl SEBLAATR( .
controlp%{&%utrc]li S(?fﬁﬁ)rov-[&%. WillBE&nk6H &0?%6‘:’11' (?,%flgl?‘lrﬁ%el( l:i?rg%ecs:%_hgg I%&ﬁﬁ‘glf ﬁ%i@latent

ornmati on 1 nto Image
imge B4Rl TROES 10 SRR b Q0L 5L TR
o b RS L g o
the lateft & erg? ﬁ%@in%gtﬁagt L ?:{rl‘gu?tt IB]g,rq;pe% W%rgpléﬂtl& %&u&% %tr@.az%rgrg@grolled by

the conlspl G G S RP RS BRI Gah PYATRLE SRR RIS it The
original. image is a unicol qr i.mage or _a so-call ed
ROES %H@LCHF ﬁE ap éf?lt?%‘?%ltﬁ’eea"l?@“ifgﬁ’%’foﬁﬁ'i FRntodsRlgag an gxpmple of a

is.inpytted tgo the latent image formng unit drive
chargergigty il R desepiied firenteh Ao ORGP WS YU A1 K g optoper etane;
circuit DL has not-shown drive circuits of the
each tranglepodler Ty tedilkag anvexagplaoiaimngler wibeeput si gnal s
corresponding to the input inmage information to 16
L Ebe HBaggPreqepsjng Rorign GHieontists Pk informgitipainte jimegs information for
. respectively. Each LED head Lily, LHmn LHc, LHK is an
formingalaterpimages correpronding t¢ fowgeolpimaespilyeilaw, diagpais.aurar and black,
. each color, In Fig. 4, visible image form ng units UY,
that is, UNL ©andkd Uke pont thiormativy is inpettedifromy e perasnal eotampir € a@fthe like
visible imges of the respective colors, i.e. yellow,
as an exaaplanian esigmal mrmge ifamiation trensmitting apparatus.  The image processing

portion GS outputs the image information to the latent image forming unit drive circuit DL at a
predetermined timing,.

When an original image is a unicolor image or a so-called monochrome image, image
information of only black is inputted to the latent image forming unit drive circuit DL.

The latent image forming unit drive circuit DL has not-shown drive circuits of the

respective colors Y, M, C and K to output signals corresponding to the input image information to
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3 disposed in the I ower central portion of the image
form ng apparatus body Ul. In Fig. 4, the visible
image formng alit UK of black, that is, the color K
has a photoconductor Pk which is an exanple of a
rotary inmage retainer. A charging roll CRk which is an
LED he ¥ Létm.d Hepndddik dt@iven timgs tispegtivéle  stachdd® lehd {He, LHm,
phot oconduct or Pk, the LED head LHk which is an
LHc, Ig¥laisphexafpla of atatent imagerdgmidgumit digposadi for ¢aoh chlor mi ng an
el ectrostatic |atent image on the phot oconduct or
sumflag.ef, vimibladenage fipining units UYEUN, UG ardidV€ fopfonging toger images as
el ectrostatic |atent inmage on the photoconductor
exampéasiof aisible intapes of thd Bigetitvel cORGS i.c.yePhotrepend st ind black, are
cl eaner CLk which is an exanple of an inmage retainer
disposéd @ahelowetentrelPovtiontbf ﬂ%&ﬁia@@ﬂmﬁﬁg&)éﬁdiﬂu@ﬁodg"@l .SUh F%C £ the
of the photoconductor Pk, etc. are di spose aroun
visibleti@gdfoahRe ARH WK O bldvk, thAtis Ihe dohGeShadfa PORICEERIGYPE Whith is an
Py to Pk are charged uniformy in charging areas Qy,

e f@rb fetineand ' '
exampCRy o a / ett : ee@C h%l %%r%lgg ?g{@ﬁlgl@%%ch?so éi{(i%kﬁﬂlbfég)f b @hdrSer for

s ERPSELLY e pITGIRISN LB A B8 ot

image fo%&]mgrw}axg@t nith Y e@t%sfa% ‘Paté?ﬁ‘ﬁ%g@%ﬁ ﬂﬁeepif&gi‘(;céfg?ﬁg{ﬁo}é glrﬂas a

witten e osStatlc atent | ges are
oy A A DG AL AR LSS B g st
o SRS 1SS R RS e
e B3R R RS RSP e Bl

around%gegghotolcgn&u%%r?[(.i mary transfer areas 4y, Q)m Qdc,
, primary transfer voltages whose polarities are

reyerse to e, char ged olarity of the. toner ipmages
L Y St Pt PRSP Rt hefese narmy e edgces Q1
d Ti at qi.ve tinme spectivel t he power
Qtm. i Ppaf WEhepng o0p FBRTE0 Rk il ¢ Rfo QR
Each imary transfer roll "Tly, TIm. Tle, Tlk is .
respectifS SR Y MHPG5F RRRYycE PRASURAHPY Vb B bl pHK in
.back. surface side_of the internediate transfer belt B,
latent inppge TORRDE 2 %@Z@ %%ﬁ“tQ?é apfh glzg CTRERIVERT s Ths Wi Benmleckpatatic
primari|y transferred onto the 17 internediate
latent inages aye Vﬂem% I oiQnef {Ragss Ny Hoping AwpeR3Y, &3y Qfeyand Q3k
TIm Tlc said TIk respectively. Residual or attached
opposervis b FeNcloPECINItE Sviin CkapreiiveWd Thhdsvsloned iweiomages are
products on the surfaces of the photoconductors Py,
transpope topsinmzaRy trmjsles preas Qi Q4mm.i Qasrapd Qdkeettaetingrvathoing ninksardiate
up_ by photoconductor cleaners CLy, CLrn, CLc and CLk
transferchglf %whlich & ap.exarmple of pretesiediate travséer bofly.t He the primary transfer

areas Q4y, Q4m, Q4c, Q4k, primary transfer voltages whose polarities are reverse to the charged
polarity of the toner images are applied to primary transfer rolls T1y, T1m, T1lc and T1k at given
times respectively by the power supply circuit E controlled by the control portion C.  Each
primary transfer roll Tly, TIm, Tlc, T1k is an example of a primary transfer unit disposed on the
back surface side of the intermediate transfer belt B.

The toner images on the photoconductors Py to Pk are primarily transferred onto the
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5 phot oconductors Py, Pm Pc and Pk are charged again
by the charging rollers CRy, dem CRc and CRK
respectively. Residual materials etc. that cannot be
renmoved by the photoconduetor cleaners CLy to CLk but
) adhere to the charging rollers CRY, (an, CRc and CRk
intermgdiatedtaasipelr!ip by the poihargeansit sdladily, Toay T16aom T1kCesmotiively.
CCk disposed in contact with the charging rollers CRy
t oR&miyal peaffaciadinraténals sHelt &s wiangeredabreanarcofo®y pradGos on the
CCc, CCk is an exanple of a charger cleaning nmenber.
surfac¢sifhegshotdzondidtots Py Phe Pt ambPlusfeer B pairiagtrirsfea Areetaangd @ by
of an internmediate transfer unit is disposed above

photodohéuctgividianae QT IahSCIRyartdCIRKrespegvede | (TheuRkuhe sBithces of the
includes the intermediate transfer belt B which is an

photocdXaugudre PRPnaPcahil Bk trctdhark@ed ddaaiisf 1€ Elefsiaf bR RATRLE CRe

of an internmedi ate transfer body. The internediate

and CRE Agdcavelpel ResBlubbmaeiRostt. aht calndt Bdledobdd B thd Bhotoconductor
internmedi ate transfer support systemwhich’is

cleaneSAS 1 th (U kesht Rthefe Bk chgfgiiﬂékrﬁgerﬁ @Rl[y, AR M EERR B R leaned up
of ckup rol

a driving nenber, a ba T2a as an exanpl e

by chafifer ek, TRIBATCOR @k &g&{gﬁieﬁl Bhtadt wiifiHio Er}%?%%{g rollers CRy

ttansfer opposed nember, an primary tra

to CRE, Msh&tivdly. E%:Wch & %ﬂ(ter% CHRERASER s 4P i rp{é &4 ch@ger

t he” phot dconduct or's 0 respectively A

chamﬂ? . CLb as an exanple of an internediate transfer
ody cleaner is disposed 20 above the rear portion of
t it [ t _B...The belt. clear CL .
et FERF P ot U g i eyl B iR e unit
s i ® o RRR A OR HBb LBELE ol RSB e

e le.of. a. cleani e whi.ch i s . supported. on
wanstof R i in 1 o BRTO G SRR o e e B BBRRER i t
. the jnter i ate transfer bel t.o. renmove and clean
imermadiy AT R 1 47 G RO i S P BRRLeG g by an
. internedi ate transfer .helt B, 25.Th il.m CLh3 is an
imermeg LR s Buspolts S HisToD Bl A el ramecnl B B4 Bipample
the residual . materjals renoved by the be|t cleaning
of a drijng gochileh 8 tRPIgHR TPIPAGS BLABA(F Of 44KV Fmeber apian cxample of a
residual material transport nenber CLb4 is_disposed in
secondg o SLARPRIF RS, %68 B1C Ry HHS(6FUISaHies Tlanchisendt M
i the rempved residual materjals. The cl eaning vesse
disposedip prRastigp & thg Phefoggnduetprsdly to Bk ggspeciivelyenbodi ment i s
di sposed above the bl ack photoconductor_ cleaner CLK
arfyPslileanerdshl as exampleed po inrrmgdietedientfer, body sleaes dradigposed
transfer roll '12b which is an exanple of a secondary
above the paspaEtionphtheintgrmediate transfer belt B.  The belt cleaner CLb has a cleaning
vessel CLb1, a belt cleaning blade CLb2, a film CLb3 and a residual material transport member
CLb4. The belt cleaning blade CLb2 is an example of a cleaning member, which is supported
on the cleaning vessel CLbl and brought into contact with the intermediate transfer belt B to
remove and clean residual materials staying on the surface of the intermediate transfer belt B.
The film CLb3 is an example of a leakage prevention member, which prevents the residual

materials removed by the belt cleaning blade CLb2 from flying out and leaking out. The

residual material transport member CLb4 is disposed in the cleaning vessel CLb1 to transport and
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5 di sposed in opposition to the surface of the
internmedi ate transfer belt B which is in contact with
the backup roll T2a. A secondary transfer ;Snit T2
according to the first exenplary enbodinent is
constituted by the backup roll T2a and the secondary

dischargeghgfegrovediesidud nRerials. s dbooldaning vasseh€Lbt accardiag 1QFhd frst
fbnned by the area where the secondary transfer roll

exempl@Pp embdditiest is disposee dbave ¢het i@k phetocortdattor BeaweeChp pakiad position
to each other. Unicolor or multi-color toner inmges

correspandingftbereted t o be overl| apped one another in turn on
the internmediate transfer belt Bin the prinmary

t r ARsdoadarf iregsSor QY T2EX Bizh (%6 XBRAPIQYK a BdcohdRy rdsfdF@ieynber is
transfer rolls Tly, TIm Tlc and Tl k respectively are

dispostd RIsppesiti@cto iR siffecesF ey IR edidté BARER bel@B&ohi&Pis ifrontact with
transter unit Tlv-TIki-T2l-B according to the first

the badkB RRll Bl QUdResHIAB HankfSr urkOTLRRSdidoUb B HY eké}ﬁplglé'][eﬁ{bodhnent

transfer rolls Tly to Tlk, the internedi ate transfer
. , r it 12 _
sconBEhi B e Rk BTS2 sy S
i
area Q% % fohfed Bi) tid a@%ﬁﬂge%&sec&ﬂ% Fie r&llffZE %@%%ﬁgﬁ%&a&%wﬁa

e prindry transfer areas

i he hori | pl .
bl P hor et o, he vi i bl | mage. for i ng
it I ' d t hat
;" hﬁgﬁlgolél%rtn?ulg-QSI)or ggelﬁfﬁl?ig% etlsagsefg{rgcpt%%% ovgr?apacle(f %rte?alrrllgt%xgxiﬁg turn on

he ownstream si de | e rotation :
e mt?ﬁ%@‘ﬁ%?f%gsnfeft REEA e wldf eS'.féf%ﬁeEi% EPhtass Qs Gdfune
. ! . U .
primarg BAGRARMA T A% a1 SRR B dreofe] e pmncany

transfer 16 agper feed tray TRI has a bottomwall 1 it a, a
t8& ~end wal | 'I"R b and au upper wall TII | c.. The

ol B B Tk B S BR SS h er 2
B N e E LR e WA

opposition thereto. In tae front end portion of the

second?)"gﬁr@PSf?ré@bt ay' 1' R, a supply port TRd is forned for
supplying new recording 19 sheets S. The front end
pAYStSBNN 8t Figrb thegptermegdiate transfeg bels Brageasding tothe §esé prepmplary
frontally toward the outside of the supply port TR d.

embodimeabis disppied sp fist dre priEvoErassienaess Q1Y to Qisispcend rqaryargiwith
and the bottomwall TRl a becones larger in a

respect ¢ the borigntaplang tGveesepndinglyt themto, tie gésiblarimage ferhang units UY to
supply port TRI dis fornmed to be wider in a

UK are@isodletppisd sgdiahgne ovike dowisireqm side isthd delt rotation direction is displaced

downward in the direction of gravity from another on the upstream side.

Under the visible image forming units UY to UK, a paper feed tray TR1 is provided as
an example of a paper storage portion. The paper feed tray TR1 has a bottom wall TR 1a, a rear
end wall TR1b and an upper wall TR1c. The bottom wall TR1a is an example of a lower wall.
The rear end wall TR1b extends upward from the rear end of the bottom wall TR1a. The upper
wall TR1c is disposed above the bottom wall TR1a and in opposition thereto. In the front end

portion of the paper feed tray TR1, a supply port TR1d is formed for supplying new recording
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5 Alifting plate PL1 as an exanple of a nedia | oading
portion is disposed on the bottom wall TR la. The
lifting plate PLI is supported rotatable- around a
rotation center PLIa and |oaded with the recording
sheets S as an exanple of nmedia so as to lift the
sheetsSe c didifingt e ettion 81 tha uppérfwall iR lsps fongedPlozseemd dontally toward the
exanpl e of an urging nmenber for urging the rear end
outsidpof the euppbf partiER 1d. f tAcegrdinglyathe diRtahceipatarech ths uppies pal 8 1c and the
on the rear end portion of the lifting plate PLI. Wen
bottom wald) &R 14 becvates inger & anditecien gangmediard the frbhtfsideng TAhtte supply
PLI noves to a descending position where the lifting
port TRI disdorthell tb Be Witfet inl Adifeati@l gothg 1okl thdrRok@ideom wal |

TRla by depressing nenbers Pl : |ike eccentric cans.
The ligtafpras PNy ad@l @&ﬁmﬁle%ﬁ niddes 10ABROSEHor B disPSsed on the bottom
opposite left and right end portions of theB ifting

wall TR 2t ertRUifind Mite PO iRGBortc@bBIabE Arovhl 8 r&ﬁﬂfrﬁ&ﬁief' BlLlaand
menbers PL3 are rotated so that™ the lifting plate PLI

1oadedlvﬁt1§&19&%m% RSNy hymps&ﬁﬁ%ﬁn%la%%ggn?ﬁg&lr&%ﬁd d QfetsS. A

an ascendi ng 15 position where th ng plate

lifting Efrrﬂ‘l a3 L&k Qxelnjlﬂlé &ﬂ%ﬁ%&? Ene kr%bg foP G th@%alp %1% Rrtion of the lifting

shover in Fig. 4. ront o

plate PEE%E%d it e SopP ﬁleg@a&%nd g&dﬁoﬁéf {ﬁﬁg gf canh‘b W il oe

a ne recordi ng S

format oﬂ%%ﬂ&t%grf d{?n&ﬁbtﬂg hﬁ?lg Ipﬁ‘%é Pﬂpﬁaﬁ acB F%Qs%eﬁ@%lgogosm'gﬁ v§here e lifting

and’'s

plate PH‘ % ﬂﬁ?ﬁg;?fjah@%w&%'ﬁ %9%‘8 Wl by %%eigsg%% glléedn ae{saflffﬂ(e eccentric
R e e e T
s ACE T sty gy
oo i S A R B b LA

DOS| | i rec d|n sheet s | oaded an
positof e é@e&?ﬂ a%alate@&ﬁm%ena}f@ SRRy PR B g et woadie. 4
3 separated on byonelnthear
#819 &erqg% ¥ ORenedrige F‘H’@?Ypi%%@ R kdgig gprenstl Fo%oaﬁs@e
nta t wth each other, Each separated recor

Thus, asrﬁév caf f Eecprdipgsherts 8 gan be msaied &g ahuf ageipsbibe reap smchwal(lgTRlb s0

-1.. The recording sheet_ S .in the sheet transport.
as to bedaitq?dspd ptoyed op%@f%egp lete RLd ipdhgidseqendingposiém s 20 Rr
whi ch are exanpl es of paper feed timng adjustnent
mévnpapesieedrod Rrasondxagplseée feedingtontmepbentiedispased dghe rear of the
istration rolls Rr is fed out to the secondary
upper wallglF%lfCe r Tae papeCBed rolkRpts digposedtine positien wherehenipp¢remost
toner images on the internedi ate transfer belt B
recordlmgg@@hte%oﬁth@logdﬁda’nmdlyg shestssY @n be gnghad @ainst the paper feed roll Rp by

the spring force of the lifting spring PL2 in the state where the lifting plate PL1 has moved to the
ascending position.

The recording sheets S loaded on the paper feed tray TR1 are fed out by the paper feed
roll Rp, and separated one by one in the area where a retard roll Rs and the paper feed roll Rp are
in contact with each other. Each separated recording sheet S is transported to a sheet transport

path SH.  The recording sheet S in the sheet transport path SH is transported to registration rolls
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5 Fromthe internediate transfer belt B where the
toner images have been transferred in the secondary
transfer area @, residual nmaterials such as
untransferred toners or corona products staying on
the surface of the internediate transfer belt B are
Rr which aeadmples ot papamfeet] toyingladjultelent meban e r Thelrbeordihgsheet S
recordi ng sheet S to which the toner inmages have been
transpdrtedns fhenegdration talla s frafed et td theaecdntatly mgnsierapea@S Bfsyac with the
fixing unit F. The fixing unit F has a heating roll Fh
timinga¢hef theetsRarftheges on she iedhddivge frinsten BeltB Fehesahelse@ondary transfer
pressure roll Ply as an exanple of a pressure fixing
areaQfENMber. The fixing area G consists of an area where
the heating roil Fh and the pressure roll Fp are in

C (itbAGhe inWrhBdigR GAn@érHRl BWhdRe the RbRE ﬁﬁ%ﬁﬂhﬁ%%een transferred in
pressure. The unfixed toner inages on the surface of

the secbﬁlffary HRERE Al ®)5S ReRbal ThA& R dudie s Qﬁ(rajl?sff@ﬁed"j}&%r@&%%ﬁiﬁ% groducts

when the toner inmages pass through the fixing 15 are

staymgf% thd BRfLE60NE nﬁmgﬁé ﬁﬁ%ﬂl?eﬁt% 1B%hdRAGRI NE¥Rd %9@[& belt

t
ed I's transported in the paper transport path

]a@l(l’jti exited to the output tray TRh through paper exit
s ‘s Rl which are exaerI es of paper exit menbers.

( %%%dopchh%ﬁl tf S t\él wiki 1%6 e(gl%ex p ggg ﬁ%vg geelr{%aglgfel%?d is Itt%nsported toa

I ONn en ory view o
i A BP0 PR M e o
T A YL
fixing ad?a TPGR IR ofﬁggﬁg@:e?eéﬁ%ﬁ%%&@]ﬁﬁﬁﬂ 2REE5 Fo ge%"’contact
iR S %@v%ra@ab@%% T b
rocordi BRGS0 BBt SR e e Op P Eh SRsTgung Bxing

to UK will be described belowin detail. The
area Qi si bl e i mage forming units UY to UK of the respective
colors are constituted.in the sane _manner. Therefore,
orihg rechKing sgeeﬁt Sivhgre the inAgeg datedresn figed s itrnsprrted injthzeaper

descri bed, but description about the other visible

transpoytpaheSH.gneritpd e fheutpyt trayfRla theougls paparexib eolls i Ipwhieh are

examples of paper exit members.

(Description of Visible Image Forming Unit)

Fig. 5 is a main portion enlarged explanatory view of a visible image forming unit
according to the first exemplary embodiment of the invention.

Fig. 6 is a main portion perspective view of the visible image forming unit according to
the first exemplary embodiment.

Fig. 7 is a main portion perspective view of an image retainer and a developing unit
according to the first exemplary embodiment.

Fig. 8 is a view for explaining the longitudinal relationship among the image retainer, a

developer retainer and a developing vessel.
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5 (Description of Developing Unit) In Figs. 5to 8, in

the visible image formng unit UK according to the

first exenplary enbodinment, the developing unit Gk is

di sposed under the photoconductor Pk. In Figs. 5 to 8,

the devel oping unit Gk according to the first

ex €hpVisible imaprofdimimpusithdy ta Ukewdl teplengibedbdew iddetiibr The

internally storing devel oper. The devel opi ng vessel 1
visibldiaggafdmwgrunite ¥ab UI0aftht fespettivacdlary efe conditited inlthe dadie manner.

covering the top of the vessel body | la. In addition,

Therefares bilp lihe R&kIVisie e foin@ @it URRvill bé de@B&d, St RScrptioRabout
sem circul ar recess portion is forned in the right end

the otHef visibR MRS RrmP@Uits U&, UMM &Rvet 9Bl BlohPicl, chamber 2, a
first agitation chanber 3 and a second agitation

(Desc AReDevdohEURKOVI ded i nside the devel opi ng vessel
. The developing roller Glk is stored in the 15

S SR B R i,
b oy A550 (R0 SQOCL YRS APHE! RS s o,
e Ry B8l P PRt AR ARSI R0
oy L1 ST PGSR PAR B L o
et 3 SRRy SRR 8 TR 09 o
porior R BB O S BB 5 h BEgbsle Bee oc

fl ow between the first agitation chanber 3 and the

la.  second agitation chanber 4. According to the first
exenpl ary enbodi nent, new deyvel gper is supplied ., to a
smﬁg:fp‘f.e@@%&ée F%’ﬁ?'ﬁf ?m fat agyjatiqn hamBer 3aed ajsgeond agifatign chamber
inlet portjion 5a so that the devel gper 25 newy .

4 are poygisd e SXelPPiRg ¥65SFirls uf e dpeining relier (b ip sigreddn fed

frombeing supplied to the developing roller Glk. In

developipgrolichamberc:. Thg firss agitasion chagpbes § asormaedundatibel Henslnping roll
the inlet portions 5a and 51) are forned

chamber @rsoas frobroadingen te andxeatinpeys vibihesdeyeloping rothghember i nihe
area L | where an inmage will be 22 fornmed on the

second ggigation shamledr dris formedriike regreafdheolratagiiaiisyl chamberdysioyas by be

. devel oper staying in each inlet portion Sa Sb is

adjacent &xsthe fishagitafipoehanzber g an adverse effect on image
formation. The image formng area Li is an exanpl e of
a The fiadt agitegion clsanbeh 8 aed the seqoad egitativh clrenbeet aterpaditioyed by a
the i mage retainer.

partition 5 which is an example of a partition member extending in the left/right direction. In

addition, inlet portions 5a and 5b are formed in the opposite left and right end portions of the
partition 5 so that developer can flow between the first agitation chamber 3 and the second
agitation chamber 4.  According to the first exemplary embodiment, new developer is supplied
to a supplied developer inlet position 5c set in the right inlet portion 5a so that the developer
newly supplied and agitated insufficiently can be restrained from being supplied to the developing
roller Glk. In Fig. 8, according to the first exemplary embodiment, the inlet portions 5a and 5b

are formed correspondingly to positions outside an image forming area L1 where an image will be
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In Figs. 5to 8, the rotation direction of the
devel oping roller Ak according to the first
exenpl ary enbodi nent is reverse to that of the
phot oconductor Pk. That is, the developing roller Gk
rotates counterclockwi se in a reverse direction to
formet batheqthotoeenduhiot Bk.onbhus develBper shpptied nevelyatr dsveloper staying in each
cl ockwi se. Accordingly, in the devel opi ng area @Rk,
inlet pohnSuy Stais eesiinédorp hating ansliveiso effedPkn frodg@tfemation.t MEhe image
same direction as the surface of the developing roller
formirgldfea I #5Qf ekdrfsle bBY Rfaifihg SKNEHEre bih thideReill He Plgihie oyl tBE image
limting the layer thickness of a devel oper |ayer
retaindr€t @i ned on the surface of the developing roller (ilk
is supported in the developing roller chanber 2 and

di ﬁﬂqgﬁ 8 198, thOR 1A UERTH B B d8feldgiS: foA%110R cording to the first
direction of the developing roller @k wth respect

exemptclj%z g{ﬁgoﬂﬁl\éﬁﬂ iORiVBSe g tEé’t o%l% R@HQC& ueBPPS | t”hﬁpis,t e Eia%loping

ping roller supply auger 7 as an

roller ﬁiél?%u?sgtﬁpnt@r id.ckgfise ﬁgé Ie%ﬂs@?]:ézg@?&)rthaﬁ)&ﬁfg hgtgf(;ﬁﬁ{lﬁglepk which

Irection Is rotat Yy Ssupporte

{48 89 0 STTRSE S S UL e
meoo 00 S0 L4005 e gl S,
e T
IR RO A R TR T
N R e N O

are p ted on the Ileft ends of the rotary shafts
developig zoll @ﬁ%@ﬁs@@w@ iy devgleningares 3k A Ingwpesttjay to the
transmitted to the gears Gl1 and Gl2 from a not-shown
*“@bﬁ@%éﬂg%Fﬂ ~drive source, the augers 7 and 8 are driven
to 25 rotate_ and transpart devel oper in opposite i
di 4 SEPhoget bassmeragplsef a Jist agitaipn Bpmbpeexisndingdn the lett/right
. Fig. 8. 't'hus, due _to the rotations of the augers 7
directigqnig rgjatably supnevied e firshagiatietchamber 3-arfivpetpisauges 8t an example
downstream end of one agitation chamber 3, 4 is
of a segqng peivsion @eprpbsr extendingindhe Inld/rightsliteetzon anddn paralighavith 218 supply
ot her agitation chanber 4, 3 through the inlet portion
auger ’Sarotgpbly Agpported irl the seched aptaédroghembery.t hidhe supe hugsi Aignd the
vessel | circulates through a circul ating chanber 3-4
admix eyger 8 havegothewsHlatp éa aridBatand sifiral sgitatiag blad¢si Tbrand Bhmdspectisely.
is supplied to the devel oping roller Glk and used for
The agdsioal bdpkee b andShgme siippoBE arthe vitensrchmferencps afi the rugara shafts 7a
visible imge formng unit and a repl aceabl e
and 8a respectively.

Gears G11 and G12 as examples of gears engaging with each other are supported on the
left ends of the rotary shafts 7a and 8a respectively. When a driving force is transmitted to the
gears G11 and G12 from a not-shown developing drive source, the augers 7 and 8 are driven to
rotate and transport developer in opposite directions to each other as shown by the arrows in Fig.
8. Thus, due to the rotations of the augers 7 and 8, the developer agitated and transported to the

downstream end of one agitation chamber 3, 4 is transported to flow into the upstream end of the
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5 vessel according to the, first exenplary enbodi nent.
Fig. 9Ais a view for explaining a supply port
portion of the visible inage formng unit. Fig. 9B is
a cutaway perspective view of a main portion for
expl ai ning the positional relationship between the
other agjtatidyl chainherge 3 flopughrtbe ntet pordind 54,156, Aeplrasukbald developer in the
vessel. Fig. 9C is an explanatory view for explaining
developmg vesseht cicnuddtgsphibeghre@rcubting elsintheab-+4helidd thpéeveloper in the first
transport path and the repl aceable vessel. In Figs. 2
agitatiamnchafided3 is,suppliet td thb dévelaingardll&>Gikand usdd far déveMBment.
transm ssion switching unit is supported on the right
enEig OALIO BreGlievislTer éxpladiig $tigible iBRgOforhing vallahda ﬂipﬁa@éable
8, and a supply drive gear (14 as an exanpl e of

vessel BetRRTIYg @Ithd/rst HRMPABSHIVIIESR! Fig. PA R\ & fo? @xﬁlﬁﬁﬁmg a supply
right end portlon off the clutch 11. In Figs. 2,

port pdMich FdEsibR isHEP ?hﬁl’[f OFigYdIR aFRiRaY Pérgpécﬁve view of amain
supported on the righ 15 end portion ©

portlodjﬁy @i}fkﬁh}ﬁ@ tﬁé%%ﬁbna} relz;mﬁslﬁ}%‘ BRlwePAL blsfbﬂarlgl ngoﬁﬁ;}%‘%{mt 1fd the

has a supply ™ cylinder portion 12a exte

302, 55 SC09EoRE AEUTOON S RTE e RRLARE M
residua? H dpgldmﬂﬁg(ﬁ{ d%eﬁ %ﬂﬁ@%@&g Jpddkly where new devel oper

e supp ve oplng uni t G I'r shoul d be

Y FAPEE B Rt
suppox'{egr mﬁg ngrflﬁ & rcf ‘Qf enrdtagjoo g%ﬁrég d)? g%\%f P%{])e gﬁu}g |aJé<¥ a ilg)é)ly drive

orned end. ortlon of
gear GL%?%%H&W@ of %ﬁléppﬁp e BAPREPREHBE Pnaded P St end porton of
the cl c% inder portion 12a extends above the right inlet
eclutghlli on 5a to drop and supply t he new devel oper down

iﬁ{a?ig@ B S0 G ot iy Eietg{b%’&??émoﬁe%iﬁw right

?gﬁ%» ed in t wer e tlon of the i nl et
end PO%‘BPP l%veage 0 8P tpa Taripg pREsy k%haa@.swply
25 centgé 12e, The_ inlet shutter 12f is support

cylmdeﬁs%iev y2besndus Ieth epdhs Frangestta-bmentdeiggument ﬁ@mon U4 toward
plied developer inlet 12c_as _shown in Fig. 9B and a
the insidg 6@1@1?@% {Gkon ARptehere sxtmk%@msﬁepedranﬁ@maﬁp\éhere new
inlet 12c_as shown in Fig. In addition, the inlet
developgr tf pessupplzed tp ﬁlelﬂelg@@p%/mat ﬁls ﬁh@ﬁfbbmtramp@@d isgrmaed isgide the
exanpl e of an urging ;nenber, so as to be noved and
supply @ﬁtr)dﬁrnmthrhl 2eh e Aplidstendrtinnsi2biestendisg opwiard is foimed i the mght end

6 and 7, a supply auger 13 as an exanple of a

portion®f Em shply dﬁu@bummon 2ans pouppliedelrvrdopeeinlat A2 isdorimpdtimthe upper
left/right direction is rotatably supported on the

end porsioppf the midtipadion 1gbr t Thersupply path inside the supply cylinder portion 12a
extends above the right inlet portion 5a to drop and supply the new developer down to a supplied
developer inlet position 5c.  An inlet shutter 12f as an example of an inlet closing member is
supported in the lower end portion of the inlet portion 12b so as to be rotatable around a rotation
center 12e.  The inlet shutter 12f is supported movably between an opening position to open the
supplied developer inlet 12¢ as shown in Fig. 9B and a closing position to close the supplied

developer inlet 12¢ as shown in Fig. 3.  In addition, the inlet shutter 12f is urged by a not-shown
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5 12a. The supply auger 13 has a rotary shaft 13a and
an agitation blade 13b forned on the outer
circunference of the rotary shaft, in the sane manner
as the augers 7 and 8. In Figs. 2 and 9A-9C, a supply
. driver ar .015 engaging with the supply drive gear
SPIINgSs An e P PEA Egng mefmber, s¢ 35ghbe Biredand; igined insths clesedfposition
lS%wof t he supply auger 13. Thus, when the clutch | |
showngifig Bes  between connection and di sconnection, the
rotation of the adm x auger 8 driven during the
opBYEES 61and 7. 4 Rl anger s ancxagpivwitachpplied devaener transport
transmi ssion and nontransm ssion to the supply auger
membgrgx{ending g the eft/ s gl dirgetige dr rotaGibly sippbr@dSn teosupplgicylidter portion
supply auger 13 rotates or stops rotating. 'Thus, the
12a.  ghe sunphofugsuliohap aobtatytshaft &3ecind pe ngitation bhde 1t sbdorgeddn the outer
_ suppl ying the devel oper supplied by the supply auger
circumf@encs of ttrotatyl shalft, iAtldrshive nanssrasieatigers B35t &M Ihigs. 2 and
controlling transm ssion and nontransm ssion of a
9A-9Cda kugiphgdriver ger Ga 5 eheagignptithasigply ddeiosard®nist bippbadH the
the 15 clutch 11, the supply gears osfﬁ and 015, etc.
right eifdDefhe fopry stafiolf3a B tlc @@sIIElaEERT3. O BRS 8FNen ki FitIS 11 SxiBhes
in the visible image formng unit UK according to the

betweehicosiiectoreatial didcynnee 1610 e tBition &hiRe RPAK AGLR BUEHAS during the
cl eaner CLk di sposed at the rear of the photoconductor

operatibi of imbige fRpati i BHHEHA betleEARMsnfidslon36 8 95’%%3%%%% Efthe supply

first exenplary enbodi nrent has a cl eaner

| [ .
auger 13Gh@d8gteihe SXHRPE R 1 Larfell AN 5&@?&%@ ﬂ?ph%&i‘g%rr 1 33})&%&5@&&%

bl ade 27 as an exanple of a cl

o o o RBp ol M el I PR TR G A8 B veloper
B8 1P R TRE B RS SRR SR e

26" t hr oug ade support
: M1 : I [ 7,0.s _di.sposed.i
o0, B0 RO L3 R Bl SREREL s o

clutch 1@[&%%13}55%@@%&;&%ﬁig(%fs,ggpported in the cleaner 25

vesse an I'nto contact with the
OB ABMIAEPEIGR 0 ot ream side of ihe

NG ST el Forbod B e T BT Gty
embodi%{qggglgg)hétgg(?r}gpc%f cgsz}ep)éxt; Egg ign s&&!m?iggt %l{q]geaisg tléhg zigotoconductor Pk.
e S b R S AS S RSRL She e e
st YA SRS Sy PSR LR ML gl dovelsoe
cleanin ﬂalgrrl]lbleGafald Sarl]eoe&.lage grle\%\{lvtig# ftihrll 58 ;soarnrg(gmple of a leakage prevention member.
The base end portion of the cleaning blade 27 is supported on the cleaner vessel 26 through a
blade support member 27a, and the front end portion of the cleaning blade 27 is disposed in
contact with the photoconductor Pk.  The leakage prevention film 28 is supported in the cleaner
vessel 26 and brought into contact with the photoconductor Pk on the upstream side of the

cleaning blade 27 in the rotation direction of the photoconductor Pk so as to prevent developer

from leaking out.
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5in the right end portion which is the downstream end
portion of the residual devel oper transport path 26a.
The residual devel oper transport path 26a according to
the first exenplary enbodinent is disposed in a
position obliquely upward di spl aced fromthe supplied
delndlig 9, a re¢sicunlsdeuelbpgy dahsportghathcddn ektyndihefren theainsidé n
parallel therewith. In Figs. 3 and 9C, a cylindrical
photoosadiictoreitahatCldtowtrdnth@@ tsidscantnidgxatphreemtictachngant p&tion U4 is
cl osing nenber is supported in the right end portion
coupledfwithitie clegictl kel d6V el egatual dersisparoutlgiabh frdMmavhisloregigudl 0
be novable in the left/right direction. The waste
develog@i{tfaﬁﬁpoﬂw tﬁr@ﬁ%haﬁé?rebiﬁue_ﬂ AR e farkPorbHath 26a PBuIAINKOE is formed
etween an outlet closing position to close the

in the g% Eﬁ’d’?&rti&?\ﬁﬁicﬁ Rehe 8dhsBbard 6Rd AsttishOMRe rekiﬁua{g ilcjlg‘cllel@peﬁﬂﬂlspon

an outlet opening position to open the resi

path 262!1‘.3 \é g0 R&Iduatieh 8lbpe? @Qn%ﬁrt PROWEa bébofdifk to_tﬁ&us&x%ﬂgié)ﬂtg o

6d as an exanple of urging nenber is attach
embodbHE il 1520051 B S5,43 BLL SR SR e
ransp AT it R bRl Berb B O er 20 a6 an

CITTRE g8 RTS8 RS 6 o AR b
crosin U Eph 8l L SRED PO Sl Bl e 020
soas SR P bl BRER 9Bk 1o ware ANA AR B Roaiea s o
I AR T ) R R S
i i, g S T TR IS/ E OB 03 Bt i
oo AR e 8 SO L L S et
st b S S B e Sl i e 2

. the devel oper recovered by the belt cleaner CLb is
in the ouflef,cdqsBIRROaiiPMr ough the residual devel oper transport
path 30 by the residual nmaterial transport nenber
Cllb Higs eqrifet 2 Wapte Bugen &9 Y aiteappl ofaaievelenes Mgpfe member for
transport path 26a, and transported domnstreanwbg t he
transpogingdke devgloperseeovaigg b tiroleapmadiade 3 itorard the Tesidual developer outlet
) Cartridge;L Figs. 10A and 10B are views for explaining
26b is suppdrted gofetablyan gneic&gaerafesﬁgﬂﬁ ang theoresiheal figvedaper eanspyt patly 26a.
enbodi nent. Fig.10A is a perspective view where the
The wastgauger @amas & iy slsafti9wedla spiral agitation blade 29b supported on the outer

circumference of the rotary shaft 29a, in the same manner as the augers 7, 8 and 13.

In Fig. 3, the residual developer transport path 30 extending from the belt cleaner CLb
extends downward inside the side wall U4c of the cartridge attachment/detachment portion U4,
that is, on the left side thereof, so as to be connected to the black residual developer transport path
26a. Accordingly, the developer recovered by the belt cleaner CLb is transported through the
residual developer transport path 30 by the residual material transport member CLb4, merged

with the black residual developer transport path 26a, and transported downstream by the black
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5 obliquely fromits front. Fig. 10B is a perspective
view where the toner cartridge is viewed from the
arrow XB direction in Fig, 10A In Figs. 2, 3 and
9A-9C, the toner cartridges My. TCm The. and TCk are
supported on the right side of the devel oping units
waste @iggr 89 Gk respectively. Wien the toner cartridges TCy,
TCm TCc and TCk are noved in the left/right direction
(Descriptionloé ToteaCertmdige) e t he si de cover U3 has been opened,
the toner cartridges TCy, TCm TCc. and TCk can be
atFigeleA ahd 10B adetiewehforlexdplaiming tdek tarr tariridgeaccording to the first
attachment/ det achnment portion U4. The toner cartridges
exemplddy emBédimertCc FRNU0A (ska geispectivh @ichaniere i ftorg cairidgdis viewed
except that the black toner cartridge TCk has a
obliqutlR QBT itsCRRRC Fig. Idlﬁ@ a%gbt@pecﬁ{/e By vilehathe foRkOdartti@FEE viewed from
cartridge TCy, In the foll owi ng description

themﬂgx)gygnkg&gﬁququ_dges 'therefore only the yell ow
toner 15 cartrrdge TCy wll| be described, but the

Ot 1 §%gsCPI30ndloRner, tﬁ@fohéﬂ cgﬁﬂ%el%y &, "P@@anm%le E\g@@ﬁed on
be descri bed i n detail i gs. 9A-9C and | CC, - ,

the ngﬁt@ﬁieto?ﬂﬁrdeG@IBéﬁ% q%% d_ﬁé ass Jﬁcﬁ’\%’)pl WpRedgY @g@ﬂ%ﬂndges TCy,

toning port I n i tS pper ortion

TCm, T@ém Qf?_ V@@ﬁ{ 1{&9515 inCEHe s‘kgte 'v@lefettﬁe éﬁé’@)ﬁ/ﬁr U3 has

porti on. e reS| Oper recovery port

been O%egxs?r{h%ﬁﬁpygﬁg%s (&%@ﬁ%@gam% % aﬁgccfl%%ll A rﬁlgtfclhegsfrom

oper oring por

ﬂwcm@k%g?&{ﬁ?gﬂﬁgkxmggt bggn{%a as an exanple of a first

oring por |on mhere devel oper to be supplled

iﬁ%h‘é?%{eﬁéﬁﬁqd%?s S A 8 Rt T buctys? eﬁcgept tat
the bag R Tp@%’%ias&ﬂarg%ﬁaﬁa%ﬂ%ﬁ%%bﬁi Cafrde- Bt oai Greides Ty
Tom, Y. o B FLSHRa oo Sraraioa RRSAes LR b Y thegiow toner
carrid 5 e deBaoee R e gl relSriane SogieRe Trin. 1Gbee gkl not
be descglied Pl o the | ower end 27 portion of the

S B e BT U e o

shleld menber, gui de portlon is formed in the
portiondi L e RRISH apdygesidegl devRlonstfssPYErbReTtieR 42 indts pwer portion.

cartridge-side outlet shutter 4le as an exanple of a
The residpalflayelopen reqoveri portipniiipat eagiple of a recovered developer storing

portion.

The supplied developer storing portion 41 has a main supply portion 41a as an example
of a first supply storing portion where developer to be supplied to corresponding one of the
developing units Gy to Gk should be stored. A sub-supply portion 41b extending downward is
formed in the front end portion of the main supply portion 41a. The sub-supply portion 41b is
an example of a second supply storing portion. In comparison with the main supply portion 41a,
the sub-supply portion 41b is formed so that the width in the front/rear direction is narrowed as it

goes down. A supply outlet 41¢ from which developer will flow out is formed in the lower end
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5 opening/closing the supply outlet 41c is supported
on the shutter guide 41d novably in the front/rear
direction. The cartridge-side outlet shutter Ae is
supported to be noved and retained in a closing
position by a not-shown spring as an exanple of an
portiompffhe sutaspblyrportivn 41héo bd qendgwnpasli t [rolfigs. t1RA and 10B, a shutter
cartridge-side outlet shutter 4l e closes the supply
guide 4l dseih eddriplasf sititld nentBegguiddddtion is féried e tiafidiferential edge
cartridge 7 Cy is noved fromthe right to the leaf to
of the hpphtdutlehdd, the rear end face of the cartridge-side
outl et shutter 4le is pushed by the upper end of the

OUA ktridpesside@itlet LRtes @1 & ah@x&hpld 8f AAHpNBehRNBmbRBer for
shutter guide 41d. 'Thus, the supply outlet 41c is

openin@REREM.th Rjufleta 6 &supbrtet B8 tHRAL1@ Rt a¢&nid;
= shut?gr‘aﬁ¥%2'4lepushes hg i nl et shu?ﬁ%r 12f s%ﬂfﬁg?e

front/r%a? @iredtioh t TR Watti8Fe-4dd ot Rt ﬁltugé‘ 4&%@%@1}&? Ufﬁlé{leqpand retained

evel oper inlet 12c Is opened.
in ok - IsPtirlas ha x e i l i
SRS SRS s B0 L AR )8 g
. . i i . f
posmog,}r}ge Eé%ﬁ@ée-gﬁé bl glﬁ%t;é;l%/ lﬁl c?osgseﬁlgglg)%g’r 0&1@?4 ]férllg Elﬁo&gn:%]ﬁ%g. 10B.

are nove e Spri espective

"l 4P T BIRRRE DL 1o B BB

Cc are e resi

et SNSRI B SNSRI 8
A A SN R LR W -
S R R 8

et R R S e DO 825 s,
e B B eSS PO o
When BB S B ] L s

jg&et 42&@:0 which the 25 residual devel oper transport

respectiyglyso sheh thgjsppplisd devsiopsrinis 1 2sanddhqmplyputleiet Lo pisetosethd
portion of the sub-recovery portion 42b. .As shown in
Fil§s resiginalatevelpppr 1esavery portion 42 El@twemyeqowmpoztm 42a as an
according to the first exenplary enbodinent is

examplg pEg Brbigcerbgomngnsion. n Thaaain feeeiehoperadn 4padydisyosadyin the
than the supply outlet 41c and to be inside the

lower epdef the tangr cafifidghI Oy as dveexamiple of thsgbwenportidno thelsapplicfideveloper

. recovery inlet 42e is disposed near the boundary

storing pestigeéh t he main supply portion 41 a and the

sub-supply portion 41 b. Accordingly, in the residua

dbvibk ogeeend mraeerfithqoaihirenved patoarddi rgubacdohay bortish 42b is
formed as an example of a second recovery storing portion extending upward. The sub-recovery
portion 42b is formed so that the width of the sub-recovery portion 42b in the front/rear direction
is narrower than that of the main recovery portion 42a. A recovery inlet 42¢ to which the
residual developer transport path 26a will be connected is formed in the upper end portion of the

sub-recovery portion 42b. ~ As shown in Figs. 9A-9C and 10A-10B, the recovery inlet 42¢

according to the first exemplary embodiment is disposed to be higher in the direction of gravity
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5 exenpl ary enbodi nent, when the toner cartridge TCy
is attached, the residual devel oper transport path
26a penetrates the recovery inlet 42c while the
circunferential edge portion of the recovery inlet
42c in the outer surface of the residual devel oper
than thegstipple oytlgs 3 ¢ ahto 42 insidettssharizentalasiith afitiid resin sepplit petion 41a.
26c to the left against the elastic force of the
The respvernmpl 8dc isalisppeed neirehavxamdarg botedeepthe naiint $upply pdion 41a and the
Thus, waste devel oper flows into the sub-recovery
sub-supplytpoction4@b. from t he waste devel oper outlet 26b and
drops down into the main recovery portion 42a so that
t hacowadihglydevie regiéial darldper reé@esMitsh 42BREWERE td e first
mai n recovery portion 42a and the supply outlet 41 c,

exemplar$ BipBbIfeh@ ABBH B8 itdHRr cYFEETTY ishttadHRa! th¥Rk[8al deVdIYRr transport
transm ssion system storing space 43 I1s forned as an

path 2636l ResOthe foco @@y frld YD @lvhild}the BRGBnferdhiedl el S drPEHESE the recovery

cartridge TCy is attached, a drive transm ssion system

inlet 43SinitRCHHEN sﬁﬁa&%&l B @Rl a&lveg?gr xre&ﬁ/,eh'i ﬂtﬁﬁtlcﬁﬁ@ ﬁu@ﬁes gmésYe outlet

path form ng nmenber 12 are ored i e storin

shutterSRRESthE Feft AgrAmELtﬁé eladi Jorce é?@g %%ﬂ%’n%ﬁ tSooia Rl Jhfe dle%eltoRfér outlet

extending In the upi and © connectl1 ng

260 TR MoBE RGP Gl O 38Rl B dn Ao Bl e Phioper
it L.ght ' ‘1C |

outlet %,Hr?eagfltrdgtﬁjts rng@ér}tB gg:rq‘fulg}é F]etcgger% g&‘t?lhré ﬁga:f %)gth%lqlget Vélgﬁc’ievcalgper can be

andl e 44a is fornmed as an exanple of an operation

portion for allowing a user to grasp the toner

G TR L DT S————
s P 8 RGP e s RIS B o
W R i
it R 5 B S L RO0Ad 012 % Somiin e

. bl aclﬁ toner cartridge TCk is formed into a shape
storing A5 Aded upward in conparison those of the other col or
toner cartridges ' My TCm and TC.c. Thus, the |
c Zbgkﬁst%/afts# 104y 508, afdranlaindd exipnsingnin fiq yp/dosn digtiosrandn
can_be increased, ''4 (Description about Layout of )
connecipghe sapnbied deusiaperstpinggrorisy Hi ang thevesiylual deysiqper weovery portion
. .the visible imuge formng unit UK according to the
42 is forppq Bitegratlyipithethg righirfersdif %Mtn}er carided Gy, aligtbe figntdewernsrtion
devel oping unit CUK is disposed on the opposite side
of the sidg plgied4, %@Edlﬂﬁéii s formed de e xspinkgofranl dperati@ pdtiprsfor allowing a

di sposed, with respect to a virtual |ine connecting
user to giasp the toner cartridge TCy and perform operation such as attachment, detachment or the

IeCove

like. That s, the handle 44a is disposed in a position corresponding to an opposite side to the
drive transmission system storing space 43 while disposed in a position to bypass the supplied
developer storing portion 41 and the residual developer recovery portion 42,

As shown in Fig. 2, the main supply portion 41a of the black toner cartridge TCk is
formed into a shape enlarged upward in comparison those of the other color toner cartridges TCy,

TCmand TCc. Thus, the capacity of black developer which will be used often can be increased.
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5 primary transfer area 4k and the rotation center of

t he photoconductor Pk. Accordingly, a najor part of

t he devel oping unit Gk according to the first

exenpl ary enbodi nent, particularly the supply auger 7

andte adm x auger 8 are disposed wthin a projected
(Descrptimnabent Layeut op Nisrend vetie ImgeForminglUngd | 1 adi at ed

with light f ono the primary transfer area 4k side.

| ningldigli % inothg visibleRimgge Hrming unitd Kl eccotding togheufivst exSfnjlary

according to the first exenplary enbodi nent, the
embodamghtethb edmixemga Swfithadevelbping unio Ghécdisprged drethe opyatsit@side to the

center of the developing roller G k and the rotation
side whem tlerdeoélopihgralepGl ly isalisgesed/wamtbspecyioral whtmhal lihd€nnecting the

connecting the rotation center of the supply auger 7
primargmensfbrearéa0Q4t amdnheRpitien caftertofthedtbiokordlueier PI8 | ScchRlingds a

an obtuse angle. Further, in the visible inage formng

major pdit 6f thiKd@elpindiuil Ckuckdigink itd S ieX eXah4ry en®OBARhT B icularl
?ﬁa LED heg\)gﬁ%Hk is di spoged above thlgarzecond Epétticularly

th il PEndth@ bRk aflg @ dd@ispRedi@MBh ARk H& | and
esu}tq%:e u"LgEED head LHk iasgdi sposse% %etvveen%d%eté@ﬁ%()f%he

photocBRAIRE PRAMUATN irfAdiatAdwit 1sht ﬁ?ﬁ%ﬁ% ﬁg?gxz ruﬁgifée%@a@%;&w ,

the charging Toller CRk and aner

arg 144809 3% figdh QY theld @el(r)ﬁtt?%ﬁlﬂpﬁi( Q&o}’(ﬁrgg?%g?élitirﬁ@é%gmglrary

di sposed to be stored o e I nner s ere

embod§fht Qhe %W@éélgwtlﬁ%l llﬂnegéﬁlgl{ecttﬁlg }Q‘?egglgl‘ﬁ&%eﬂge? ?% %F g%\%loping

the visible ina .orm ( ord!n :
e 1 RSB e SEBBROLgs H50BELN ABS G caion
center ?fégerb Etlobﬁlyt aﬁgalpfﬁaﬁ}‘&riﬁe“r% W &l:n?%%ﬂhe%glgl‘iﬁ %’qg%%? Ps?s%ted aff E)bttug]eeangle.

otoconduct or n )

U Y M o T S
h ) bl ack j. [ '
e SRS By MBSl S LI 5 SBESE I
o e S RS b o PER S g
. serve as reinforcing nmenbers for connecting left and
adrmx?‘igﬁ‘hg' frames of the image form ng apparatus body U,

(ReriBine Tighramesy o CRyardRghaBr frer Ckamsliapspd sbove the
En‘oodiﬁglint .n the gri nter U as an, exanpl e of an inage
aﬁ?ﬁ‘é*’

develoging 1gs POERS! 1 e pis oG theomperside iof B reas gechey the Jeveloping
enbodi nent provided with the aforenentioned
vessel bonstituent features, when i mage

Accordingly, in the visible image forming unit UK according to the first exemplary
embodiment, the primary transfer roller T1k is disposed above the photoconductor Pk, and the
photoconductor cleaner CLk is disposed at the rear of the photoconductor Pk. In addition, the
developing unit GK, the LED head LHk and the charging roller CRk are disposed locally under
the photoconductor Pk. No member for black is disposed in front of the photoconductor Pk.

According to the first exemplary embodiment, the visible image forming units UY to
UK are designed to be irreplaceable, and serve as reinforcing members for connecting left and

right frames of the image forming apparatus body Ul, that is, as so-called strength members
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5 formation is carried out, developer is consuned in
each developing unit G to Gk. Wth the consunption of
t he devel oper, devel oper stored in the nmain supply
portion 4la and the sub-supply portion 41 b of the
suppl i ed devel oper stored portion 41 of each toner
(reinfageing frag®). TCy to TCk is supplied through the supply
path form ng nmenber 12. On this occasion, waste
(Operatienef bpeExemphoyvEmbaditngnt) he cl eaner CLy to CLk, CL1)
Is recovered into the residual devel oper recovery
pohittheprird (O hs spadmiptendian dasderfbigag Aspardne alétding (omg first
the residual devel oper transport path 26a. On this

exemple ¢ adbodimentgyeVigrpKith te AR r&n@pbheIohbtRuEt ﬂ:'dfurés heRsGhage
the supply outlet 41c in the lower end of the

formatfdtids SaHARd dutPRKvEIopS idddRsivhéd ia eaéhedervasﬁxg 08iHGY Y 8k OPW/ith the

flows in through the recovery inlet 42c in"the upper

consurBtebnQf theRvel rd%‘?él%ﬁérﬁéto?é?f ih AR Ypply 86 4*1%\5911 %esﬁﬁ -supply

are desi gned low in and out by use of graV|

portior B \Gb Mied'@va%ez gsjtf(ce)gard ,#oftﬁitﬁgﬁ Q#(Eiéﬂgoneg | f nggg ga lté PER is

the 15 toner cart are

suppheﬁ%u%sﬁl% sﬁﬁﬂ?ﬁeﬁh & &énﬁé?"hbe gré@éa%lgrg ?z%&t% ralewsloper

I ncre |ng In each er cartrl

recovef%‘&%?'rﬂ% (g #1&)0(21{415 ?g,b%(%@&e%dy rmé) 1%51%2[1 tclévetlcb %I' T CCOVCI'y

supp e su recovery bort

portior 42Zbcz)f%é“?h 8#%&%?“’?%2?%8?‘% Kol BRE0IRRIE Vglogeﬁv"%ampsﬂﬂ 26
On thigtfecfiide] 85%20 g biigsutd notlh Bt hbpen @8 SOy OB B tefgver
end of b G Rk RE I ARy R relb ope B 3%%53&%@@%@@
inlet 4—’35@@5%6”{?@% @%E\é‘%?ﬁ}%%@rﬁ o © orte. P it sre @b gined o

uced. ordin each toner cartrid TCy to
flow in g ORIV HAPEE AT S o R iEh: HEMPERAYT ORISR V?IH%erS into the
su er storing portion 41 and the tota
toner C%F(f%ﬁ%fgi' tﬁ@ ?@éﬂ%&l&ﬁglaev@m@p% NREEY P PYtsHaEn b FQSF@Hed from
42 are increased. Further, in each toner cartridge TCy
increasing. Tck according to the first exenpl ary enbodi nent,
t he handle 44a i s_di sposed corresgondlngly to the
dip Gaehiionen sariridge Ry dy E?k REOrERg toghe first exepiplasy @gbedimgnt, the
so-cal |l ed dead space which cannot be used for storing
sub-suppby RArtigret 1b and ﬂeecﬁvbarﬁqoyew poviiant2b e digposed ddiacentlytie each other
handl e 44a is provided in a position corresponding to
and theypover et 5 1s Gesmotbghene Geonmgoyist ] om b brtated gravsy.  In
resi dual devel oper recovery portion 42 to reduce the
compansgh it the ¢pse wbere therrabspprdi portion 4 thlaref the et eedverygmr tidned2b are
the volune of the supplied devel oper storing portion
not adjacent to each other or the recovery inlet 42c is disposed under the supply outlet 41c in the

direction of gravity, the space is used effectively so that a useless space can be reduced.
Accordingly, each toner cartridge TCy to TCk is miniaturized while the total volume of the
supplied developer storing portion 41 and the total volume of the residual developer recovery
portion 42 are increased.

Further, in each toner cartridge TCy to TCk according to the first exemplary

embodiment, the handle 44a is disposed correspondingly to the drive transmission system storing
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a 41 or the volune of the residual devel oper recovery
portion 42 can be nmaximzed. In addition, in each
toner cartridge TCy to TCk according to the first
exenpl ary enbodi nent, the supplied devel oper storing
portion 41 and the residual devel oper recovery
space $bas 4 swrcalied daad spape vehichi catueng be bised faastdrinatdetdieper. ¢ dn ch@parison
repl aced together in one tine. In conparison with the
with thearase wire theasdipplayis ppsiiet irmanpositiohesirehpahditeioahoppplied
recovery vessel are separated, the work of
developerstaigmeitionaln dr tHeqesidiabésveRbertredReryGorticapi2as eS8 the ¥dlume
be reduced. Further, in the painter U according to the

thereof, iHeSha®X endet affyctie: aditment voRsRWIEelsOlict dBveldpep §6r1ng portion
cartrldges TCy to TCk are replaced by new ones.

41 or théWSu9e PGk @RiduhINRvESYEr %&%@er? ?Brtllaﬁ 42 8id RCHSIme H.h a
sinple operation with the shutters 12f; 26c and 4l e

beiRadigBg e dachftordeh @arﬁﬁ%@ P00 Tk QcWoit& ﬁ@teexemglagfe

direction fromthe right to the le y 1 n one

embodthé}ﬁ thd E‘%ﬁ)h&f’devélt}ger stoglﬁg p§¢%@ﬁ 41 3d B f%l(f?l%] &e@@loﬁér L QL Gy

F’UF according t first exe

o GESPHTER 8,k 001 RALBE I8 IR0 o
connBL L0 %%gvh%fe 5plf AR LA A0 A
R T L

f\&zug@drg%:nehéﬁrﬁtge“r b Bl 5 B e o st e
TCc t andar d,
oner ch 3Gk FERLS t@%%fepa%gb%ew Sufy PO oscgﬁ@éﬁﬁq,nw ones ca b
k d I h w d t b
s ké‘? a@tn N ﬁh@a@a&z;%aﬁnqiz@bzgfgngﬁeﬁ? -
oner . rer n e restral |
are mo CCPHHE , f% %]iﬁo@ioasélﬁefe}carﬁlﬁtﬁ%tlmrg@kﬂde

hotocoEguctor cleaner CLk and the belt 25 cleaner

face of gyeprinter L covered into the black toner cartridge TCk
mhos devel oper wi|l be used often and which will| be

r SHTtaTeRscRrging o thedissteremplamyempopisreng Mhedilackderer cartridge TCk

cartrldge According to the first exenplary

whose deyglogriifitbe ussikation ay Eispased ingripacnd pertign Vvlhwhrﬁ@d@ toshave a free
where a vessel for storing 32 waste devel oper

space, qnd dispeseddn ppositien wiladre th@lbb?&h énegiaridge TOk pascbesraplyrineredspd in
and has to he replaced independently, it is

volume jp gempaisan yith thectibargelor teoencagtidgesflgly to d€ov eArmgdingitst the first
devel oper. Rather, in conparison with the case where

exemplatyenbedisnenp dyer efersothe cerdigoyativheofiibd ¥, Mlaed feoloCidner sartridges
collected by the Y Mor C color toner cartridge TCy

TCy to {6'c akcstandamdiredid redime thesmunher bfipdrisyveliilef the capacityofbhak developer
t he

which will be used often can be increased.  Thus, the frequency of replacement of the back toner

cartridge CLk can be restrained from being too much.

In addition, waste developer from the black photoconductor cleaner CLk and the belt
cleaner Clb is recovered into the black toner cartridge TCk whose developer will be used often
and which will be replaced more often than any other color toner cartridge. According to the

first exemplary embodiment, therefore, in comparison with the case where a vessel for storing
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5 bl ack toner cartridge TCk, the residual devel oper
recovery portion 42 can be restrained from being
filled with devel oper due to a | arge nunber of tunes
of unicolor printing with black devel oper before the
devel oper of the supplied devel oper storing portion 41
waste déveldper coveradrbyGhe bdloreaneo®lgly isdamtedisetgeatdlyind loas T€be ieplaced
conpletely used up. In addition, in each visible imge
independentiyniy isumhecekddryt to chifige theevesdiiox re@ugeing Svask devidoper.  Further, in
devel oping unit Coy to Gk is disposed on the opposite
compasisotewith tHeltasedeheed tpideg:lopet teesveadd by thobdli didanetOLB K&ollected by
that in the backgroud-art configuration. Wen the
the Y, Mo & c@lu@Bfier Bait:3ddiTERas ¢ corhi\@ill 12aR& witllRva$s fibdiRncy than the
devel oping roller Gly to Glk, that is, not on the rear

black ®hélRaRtidgedTK IR rtdid@il dSkRBer Iﬁcovgl‘y%ortfonqﬁ AR bt fé@trﬁh Hrom

at a Ionger di stance from t he photoconduct or

being Bfed Wit MeeRBEHRE QYA Uﬁ’érrﬁmﬁ)%f‘tﬂhgs%ﬂc {12Bolof Bt %g g’étﬂg)?a

i mage formng unit or the printer
I
e e R e Bltper it gt of {3, o C color
tonercg.{gI @% e})éﬂos’l*d?:lﬁ n?}?l u?:éc[‘hﬂ‘g _unlt UY to WK can be

int /tear direction according to
LBl TR %gr.%;&g?%h.ﬂ%é@t OERA s Bl o
sl 5 RIS B MRS P SOy
e dIS ed no nenber n . fron
B e AR i R
same sfig ﬁﬁ veloiy OJQGMB@H%H%&W OR e 4 pide DR gp th roggice n
o R LS P B R P
backgr@q‘%ﬁ%?%g%’%' i ﬂflé D8 JHPHGE B VY 8k ghibe egy as
o B R B CEERGH P ot i oreenpryn onhsin
thekmggb? i ment. becones short in the front/rear direction

fAgt Visthle imge feraping pnitlA Y i UK qan e sharteaer injthe frops/rear
inter Uaccording to the first exenplary enbodi ment,
d“ecuqnf?écodélﬁgf@ the et cnelarg selodigBnlievel oping unit Gy to Gk
i's disposed to ruse behind the photoconductor Py to
pRarticyap]y,¢ majpr part qf sadhrdeyeloping peit Gz ve Gl pedisposed withihiapebjected
to the devel oping unit Gy to (3k and the position
plane ofythe photogndaftepiy todiksio viempiem ftreopringane trpkséar ooid Adiy 6t Bik side, but
cleaner CLy to CLk is discharged are set to be close
there arg dispesst noiverber infrant phHihe ahotbewkigrtat Ryto @kt That is, while the four
configuration, the adm x auger 8 is often
photoconductors Py to Pk are arranged horizontally in parallel, only the photoconductor cleaners

CLy to CLk are put among the photoconductors Py to Pk, but the developing units Gy to Gk are
not put there. ~ Accordingly, in comparison with the background-art configuration where
developing units are put among plural of photoconductors Py to Pk, the length of the printer U
according to the first exemplary embodiment becomes short in the front/rear direction so that the
printer U can be miniaturized.

In the printer U according to the first exemplary embodiment, the admix auger 8 of each
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5 di sposed at a |onger distance fromthe
phot oconductor Py to A Thus, new devel oper is often
supplied to the adm x auger 8 side in order to reduce
the insufficiently agi tated devel oper supplied from
supply auger 7 to the developing roller Cly t
devekmnvé wicdikigidisposer do Budshipd gw%om@mtnngﬂe r Thes, the
and the residual devel oper transport path 26a for the
positigyyvkere @¢vstoper ie supfpliedhto thi dqyelopitig aiit &ylto Al adil shegmsitiofi whene
each other with interposition of the photoconductor Py
develaper dikcharged fhushe phvgomudiior clrandr GlyrtoiChl indisdherged Zresét to be
t he residual devel oper transport path 26a often
close toret@r dthare Iniathpieal badjgammdtartroesfigluaiongibe ediaixefiger 8 is often
transport path 26a for another color. In contrast, in
disposediata longerr Bisenéantage tHeqphoioogndubiot PReORK, diThgs tn@wtdhﬁelépef &lofien
exenpl ary enbodi nent, the supply path forntng menber
supplid@toahshdniie atiges 8 dida lin &ﬁ&‘ﬁb aRRte the ﬁﬁﬁﬂi@fehtlﬁ@élﬁtea@@véléﬂer supplied
the sane color can be disposed closely to each other

from tehshpbly aﬁﬁéra 1tb ele deb1BpiRR LG eto-GkhU %ccbttdtdgfy ﬁl@%ﬂpﬂlfpath
design the 15 visible image formng wit,

fornnn%&ﬁétnﬁe@ 13 e d e FIRUSIURREILRS ndRY6H PREN6S FR Ftl'lenﬁnﬁ(ef)fot ﬁl@ often

1 and the residual devel oper recovery portion 4

dlsposé(ﬂﬁt%%@ didtarcB 8L CH BIEF wﬁl@ﬁft&b&gﬁmg%etpﬂﬁfgcﬂfi}l%t{oPPy to Pk.

add |t|on in the printer U according t

Thus, B S é’tﬁ@zger 13 Bﬁg& Eésfi’ﬂlhl%velgféerr §ng§ é)gtﬁt 2%?8Hen

devel oplng rol

mterfeltehﬁtl{éhtefﬂﬁdc r&?(fugfﬁévglﬁp&ftrah rtI % %MH%:Z{M@ fncoBtrast in

Thus; e layer thtckness I'Ng
o SRR S e i e
o e SRRSO Bt D BB o et
oo AR P ol SIS BT B e
visible i85 ef*‘“erwg WF q?%%sﬁ%o %%tewgpplgeﬁ S B betih 41 and
veres Pl TR T T e T L
OBy D e o TS ket IS, i

utS|de i m forntn area LI as shown in

dlfecﬂ%ogﬁ ca %1 YR Faler Gb}'tfogq?]’h e300 DEVESDH thprotaios dlredtign of the
oam ng areal , the dlrectlon W th which
Photocmgr’gﬁgto 4& owdus, the leyer éuawetsrt@um wemper @ sagrbegisppsed on the
rse to the direction with which the surface of the
LED h‘a‘g Lk sideg) [Thpt igythe layer dhirknessisitiag membast canrhsrdisposed in a
a fear that the transport of the devel oper may be

closer pgsitigy e the Appesity iSIﬁlg ta e priwagy trassfersrenfinioQényil intepesition of

however, the rl% inlet portion 5b is set
the photoconductor Pyto Pk. ltis therefore possible to miniaturize the printer U in comparison

with the case where the conductor Py to Pk and the developing roller Gly to G1k rotate in the
same direction and the layer thickness limiting member 6 is disposed at a longer distance from the
LED head LHy to LHk.

Further, in the printer U according to the first exemplary embodiment, each inlet portion

5a, 5b is formed outside the image forming area L1 as shown in Fig. 8. When the right inlet
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5 outside the image formng area LI. It is possible to
reduce the fear that the devel oper retained by the
devel oping roller Ay to Ak and the devel oper flow ng
into each inlet portion 5a, 5b flowin opposite
directions to block the flow of each other. Thus, it

portion §b posisin thesimage foehingtareadslp thetdiredemetithpetich develnpbr flows in
phot oconductor Py to Pk. In addition, according to the

throughithesinleepetiph &by is revetsedo thentirectivatwitht wicldihe eafdco of it developing
devel oper noving fromthe supply auger 7 to the

roller Géy®l @ mgvesol Thus, Bereyis & Geatdhist e triddpork apthe déveldpn@spbe
limting nenber 6 and the direction of devel oper

delayetl] oweargdibg entht st sxepiplaty athgediméntt Bowdver, 8éH okt inf B&ioR 5b is set
in the left inlet portion 5a have rearward conponent s.

outsid 6 ahsieTohYing bfea e tHd RIssiBRItS te@lice tRfehSth@he Héﬁloﬂ@r retained by
the image form ng area LI, apart of devel oper supplied

the de\fddiimﬁljaﬁeﬁ@%x}lwﬁ khe/del8opdr %ﬁ%\’iﬁﬂo%&é}f‘ﬂe’f ?&rh&% Se £34¥ flow in

in the inlet portion 5a d flowin

oppositdifietidd 98 block B8 fbhalf ea&hétﬁlfr eThus, iRl 6)%?5??1% E)axgef'lf t?ﬁjgport

anount of devel oper in ehd

(kvdopgxgggmﬁmggkakEQQIg¥ G I k m ght be reduced to

ower t ensity an i mage forned by the developer

O Lyl ARERLONIE EBhOSS T 50 yBLA S aortpr
moviné H?xin th@?c%?lyf Gagllgfgll 72% gt_l?erc%gﬁlﬁgltnég lﬁar gf]%poaté gl;]%rrf? kiel thlcEness
lunltmgﬁ‘l Slb%{) 5 axgin he d1r ectuon ﬁ%evlelogerstfo&gng #ﬁrg §h tsluﬁgl %\égqr gﬂ@}?ﬁi{imm

ned on t e devel opi

auger £ KR Hﬁ%@&i@?ﬁ&gﬁ PRI it fo@ﬁﬁw ¢ Jorion
R i A S R L
the devﬁéglrnlgi g]ﬁf:\{gglm%g %ggfn ‘{hﬁ u{l%g)o?tg)?lg :V\?ﬂ% vel o ! agrg}xeafuger 8 so that

e the ima rmng area LI hEM/deveIoper

there i lsf"ﬂ 118% tﬂfﬁ ﬂfﬁr%‘?ﬁﬂflhgfe @M%BPfifé‘atha é%?f{@p’efuqnmf te ds&@PRmewllseGly to

agi d sufficiently by the adm x auger 8

Gk mighe rgé diolavepthe Hensy of stisnga &rmed by thedieméoperh a@n th;; other
devel oper agltated suffciently can be supplied and

hand, at:q%ega@r% rsheramplay eeh%megbﬁem lef pertien Seiswpausidedhe
devel oper flowng in through the left inlet portion

image figgming aksgd | tp élymtr@tetthefea@h@q sypicifgt deyeloper cannot be raiiked on the
before the devel oper is agitated sufficiently.

develogug Yoer G eiodahiiothatts denaiopérsiomseihplianyavgnoeiere s, the
the front end of the upper wall TR c of the paper

amountfod dgvalepey refriedoarthgdevielopirigmeller gpwde 61k narmlboxmsstoamddrom
wWth the shortened length of the visible imge

decreasing ori thgdensity oy imageform®h b thetdaeeleper carieaegfairted érom lowering.
supply port TR1d can be w dened. In the.
b &cidghitoun akcarding ty phecfakt exemplaguerabddiment thesupplied despigpét inlet
of the printer Uin the

position 5c is set in the left inlet portion 5a outside the image forming area L1. New developer

flowing from the supplied developer inlet position 5c is agitated sufficiently by the admix auger 8
and then supplied to the photoconductor Py to Pk.  That is, developer agitated sufficiently can be
supplied and transported well in comparison with the case where new developer flowing in

through the left inlet portion 5a is supplied to the developing roller Gly to G1k before the
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front/rear direction is increased, the distance with
whi ch the recording sheet S should be inserted to
abut against the rear wall TRlb becones so | ong that
it becones difficult to insert the recording sheet S
I't is indeed desired to widen the entrance of the
developghis lagitatesrsufficRmgdly. but t he height of the printer U has
to be increased to widen the supply port TR1 d.
AcBathgr, ageording toethe fiist stemplaeyrphbodimesinthe Gionteant] of the@pper wall
| ength of the visible image formng unit UY to UK in
TR1c ofibe papenfebd tray TRI cachd inclined upward hwadcotdande wittsté Eicziedtt length
space can be secured in front of the visible imge
of the ¥isibhd ifg ge/foinking\init@ W UKt h@hus| e ehtrh@é of the siaplyt port TR1d can be
cl eaner C Lb. 'Thus, the entrance of the supply port
widenddR1 dn ¢ adl@rovinden@spiccbiTputatioR G IRAThBndth 8f e 'Fﬁﬂtter Ofin the
the printer U Accordingly, the recording sheets S can

front/r&€ dirsdtioRlid ifekeed ONd diSEARIBARhILY the REBHEL B8 WHIEId be inserted
supply port TRId. 15 [ Second Exenpl ary Enbodi nent |

to abutfiginst¥e fedr RalPER P@ﬁ&Bﬂ.n\f@soWi)ﬁg"fh%%cﬂﬂle?giﬂiiéﬁﬁ in§QH tﬂe@ording

apparatus according to a second exenplary enbodi nen

sheet ng 118 §1db AV RRF LB wiiE MR WhaGle 5f‘r?lfgf§ulpg@'fpfogti]‘i%%§lﬂg%}éﬁlgight of the

een renoved. Fig. 11 correspo

printerUBasfi Béﬁlcn%ﬁgeggé dkn mpﬂgs&a TR Acct,oli]ﬁ?lflg g»gtﬁé‘ﬂrst exemplary

exenpl ary e I ment of I'nvention W

embodgﬁéﬁ,rtingl?%ﬂé hgtcl)lg Q%lbq%) tn?a%? C i d e 19{( t(;ng’griﬁ %(1:601{]0%'[/1‘6&1‘ direction is

exenp I men onsti1 ttuent ne
o shof L E5PENKI 0k 0 0B R LSS SR ki i o i
T L AN .
i PRSI BB R BB T g B
o2 RGPPSR SHSTE PRANATES L 24 o
secon Sy ShERGBLa L, DL Ly des outverd rom the ol de

Syt TRy erbod e but o S he
e R A hasonduetor, cleaners By fo

outlet shutter 30a and a spring 30b are provided in
1 conqsﬁ%n‘grt%ﬁ’tg- SrhpvanRg the durst exgrepiay ea%v@mabr transport path
30! in the same manner as the residual devel oper
t NeXk fssecopd examplarny enofiment afithe ventionweH e Hesgiibed. f & the
_explaining a black toner cartridge according to the
descriplirrefithe second exemplary embodiment, constituent members corresponding to those in

the first exemplary embodiment are referred to by the same numerals, and detailed description
thereof will be omitted.

The second exemplary embodiment is configured in the same manner as the first
exemplary embodiment, except the following points.

In Fig. 11, in the printer U according to the second exemplary embodiment, a residual
developer transport path 30' extending from the belt cleaner CLb protrudes outward from the side

wall U4c unlike the residual developer transport path 30 in the first exemplary embodiment but in
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exenpl ary enbodi nent. Fig. 12 corresponds to Figs.
10A, 10B showing the first exenplary enbodinent. In
the printer LI according to the second exenpl ary
enbodi nent, the Y, Mand C color toner cartridges
TCy, TCn1and We are configured in the sanme nmanner as

the samp owiengras theeesiduakdeveloparphspoyt pethb @6a ergertding from thelphofoconductor
toner cartridge TCk', as shown in Fig. 12, a recovery

cleanersTlgt to Cldc aéamtehqimnw'sidgaltdeveﬂdmer owthet, Auadstedenied shmedt 30a and a
transport path 26a fromthe black photoconductor

spring G0 areqiroviildd inrte front eebofelierelith tevtRper €AKPEEHMSY Ditht Same
the residual devel oper transport path 30' fromthe

mannebed the edstianldevélbfer atagspbAmpatie 264 Oper at i on of Second
Exenpl ary Enbodinment) 15 In the printer U according to

t Mg SEXio Bl o RrATRAL @ o XPRAEHI PRI ACKGOMr A RA abd¥ding to the second
devel opers recovered by the bl ack photoconductor

exemplrP@fBsdifabit. PG, I NErREHIndS {oeﬁgse il OQ-I}QB ﬁmn%‘%l?é)%\’gf X Blary

into the black toner cartrid
embodR&R. of ten and replaced nore often than.any ot her
color toner cartridge TCy to TCc. Accordingly, the

"Bl JOOR o AR ANE YT RS, ool
s SRR 108 o 0N R B
oy 6l éc%&%r%rﬂr%%sz‘@éxﬂ P ey
RS X IR P MR Pt ST
o TP SR i s

ary enpodi nent of the invention, whose
ﬁonr&g%aﬁc% é%ﬂggﬁ opened. Fig. 13 corresponds to
i rst exenplary enbodi nent. 37 Fig.
(Opma%%g#;%ﬁ %explaining he i mage form ng
a atus ccor othe, third exenpl ar
Erﬁﬁ*amﬁ@m s5c0usb gEeaRplan embadimentonfigured ths

rst e enbodlnent Next, the third exenplary
developgﬁsorseqwﬁ@abe b TRSR L et ey xerplary
jon of the third exenplary enbodi nent,

recovergibffGt (e LBk CHErASEFdEe: K axith g o6 T gHen and feplaced more

often than any other color toner cartridge TCy to TCc.  Accordingly, the work of replacement
and the number of times of replacement can be reduced in comparison with the configuration
where the developer recovered by the belt cleaner CLb is recovered into a separate vessel which
may be replaced independently.

In addition, the printer U according to the second exemplary embodiment has similar
operations to those of the printer U according to the first exemplary embodiment.
[Third Exemplary Embodiment]

Fig. 13 is a perspective view showing an image forming apparatus according to a third
exemplary embodiment of the invention, whose side cover have been opened. Fig. 13

corresponds to Fig. 2 showing the first exemplary embodiment.
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the first exenplary enbodinent are referred to by the

sane nunerals, and detailed description thereof wll

be omtted. The third exenplary enbodi nent is

configured in the same manner as the first exenplary

enbodi nent, except the follow ng points. In the

cohigi Huis an pueralbiewifer dxplagtingthe mpigafymend aparatstaccardieg o the

has the internediate transfer belt B di sposed so that
third exéreplpryi emehodinnend n sfigrl4apeespoghyto F. 4kovaing therfritienadplary

with respect to the horizontal plane. Instead of the
embodtmadti gurati on of the first exenplary enbodi nent, in

the printer U according to the third exenplary

ened) thethirdieRefhplgs. endbddiisht dfkhe iventioatvall e detiBed. In the

transfer belt f3 is disposed so that the primary
description s fiRefthied @amplty ethBoddhkntddoRstahidnd RBabeRRbIEPBAERS % those in

15 Accordingly, the layout of the visible inmge

the firsh SXefplery URibb&intdXt 4r@ rdd¥frddSo BY BR stthé hh&als, dndAalbPdes&iption

the first exenplary enbodi ment. The visible imge
thereof WilIMPetghidi.ts U Y to UK are disposed in positions of
he sane height in the direction of gravity. The

d D ' . i
T
exempggﬁérﬁﬁdaﬂg%g &ce}g:ﬂgegiﬂﬁéém ¥intst © CLK from which

el opers are arged-are al so disposed at the
s . . _ . :
el bihe A3 KB bbb her? st A kel
' [ odidrent a he .sane .he} ght
wanstet B Aot 83 SRR P R AR B e R R Q2 R Wit et 0
enmbodi.nent .wher.e.t.he toner. cartridges TCy to . TCKk are
the horfBRAFBERE RGN S IR oMRERGioR BEffe i ERert ol ot T e
. e Qrtign in the first exenpl ary odi ment i.s
priner 3} Eo Bt € piePuptab i g SRS ol s & Buighegie
n el qui de rtion U4b' havin uadril atera )
ransteE iR ol 48 elsBimary Genster st QO Fsgieaghorizontaly
ni t to accordin o the thj npl ar
Accordlialy, ittt PRDGT RRUEREe FPattt U3e IR o st from that of
first exenplary e di nent,, so_that the_angle between,
the fis} Y1y APOGIIRR: ﬁﬂﬁ@%ﬁd@%ﬁ@@%ﬂ%@@ tkefre disppsed in
.. developing roller G and the rotation 38 center of )
positiopyf t%%ﬁ&&ﬁﬁl%ﬁ létrtﬁezd%aoq ity uhhe devalopmgaaBLEY Ok fewhich
rotati on_center of the supp&%aau er 7 and the
developesy e puplied Fewrtheonenrartsdees X Cx g dker the phatpcepslugipr cleaners CLy
agate_angle. (Operation offThird Exenpl ary Enbodi nent)
to CLk ffiony which dpyplepersigredisdetticd gretadsordigposeadiat thessmarbgighty Thus, as
enmbodi ment configured thus, the toner 5 cartridges
shown indig+ 13, theltowarenéreoihe tangeartidges 65 tall Ci agordingito thathird
step unlike those in the first
exemplary embodiment are at the same height unlike the configuration of the first exemplary
embodiment where the toner cartridges TCy to TCk are displaced like steps. As aresult, the
lower guide step portion U4c in the first exemplary embodiment is omitted in the third exemplary
embodiment, but only an upper guide portion U4b' having a quadrilateral shape is provided.
In addition, each developing unit Gy to Gk according to the third exemplary

embodiment is different from that according to the first exemplary embodiment, so that the angle

between the virtual line connecting the rotation center of the developing roller G1 and the rotation

38



15

20

25

exenpl ary enbodi nent. In the configuration of the
third exenplary enbodi nent, the upper guide portion
Uib of the printer U nay be omtted. In this case,
the capacity of the supplied devel oper storing portion
41 of each Y, M C color toner cartridge TCy to TCc
center ©4 fheisapitn ager d andithg airtisl lineponisictingyde itation centenefithe supply auger
cartridge TCk. In addition, in the printer U according
7 and thg retateon dehietjoidheadmia nyger $hosit asamtacutelegladni x  auger 8
of each developing unit Gy to Gk is partially disposed
(Operationiofi ghiogp Posnplary Sindedineerthe  devel oping rol ler C |
with respect to the virtual |ine extending fromthe

c eltthe prarftert h accoptings to clanttling txxempPyty embimient doRBgured thus, the toner
direction of gravity, while the angle between the

cartridges' E@ado TGkneas bi arragpd 86tidongilly hetheeng ktep ahlikelBose in the first
devel oping roller 01, the supply auger and the adm x

exempatg ehb&imehith each other is set as an acute angl e.
"t' hus, each visible imge formng unit UY to UK and

t N thdonfib@btidh FShethitd ekSnfldg e%oaﬁlﬂéh@méﬁ}ﬁé&%uirdg tpbﬁi%n U4b' of

same mariner as in the configuration of t

the prif¥CURIA S oBfidi Meihis AR tHetafRIPBF ihs hpltkd He\leib‘ﬁgrrsit%r%né rportion

background-art configuration, Ih addition, the

41 of edchlY, MO b8lboP@ndrQaftiGrel Ty d TRHUR g?ﬁ%éﬂiﬁg%gé H?@L@?ﬁfe black

simlar 20 operations to those _ nte
toner cA%§PediClg to the first exenplary embodinment. [Fourth
Exenpl ary Enbodi nent] Fig. 15 is an overall view for

ARSI 00pHRERE 05 0 AEBRYLR RS 1. B
e GLAPREO Sof Co EROI P g R
s DTS b PP DA o
oo RS S SRR S L e
oy A5 B BT A 0y B TRARR AO ugr s wi
e ofIP L CON S0 h, SOTE ML, 83 G 101
e i i e TR b2 e o e
exemplgrgfgg'gaio%gq I@t‘i:’dcﬁ kgxgg%?sgp ?Ag@%}geglgacf(ghrgunpdr-ziartngn% gflr;tail(r)]rif of

In addition, the printer U according to the third exemplary embodiment has similar
operations to those of the printer U according to the first exemplary embodiment.
[Fourth Exemplary Embodiment]

Fig. 15 is an overall view for explaining an image forming apparatus according
to a fourth exemplary embodiment of the invention. Fig. 15 colrresponds to Fig. 4 showing the
first exemplary embodiment.

Next, the fourth exemplary embodiment of the invention will be described. In the

description of the fourth exemplary embodiment, constituent members corresponding to those in

the first and third exemplary embodiments are referred to by the same numerals, and detailed
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hori zontally in the same manner as in the printer U
according to the third exenplary enbodinent. In
addition, in the printer U according to the fourth
exenpl ary enbodi nent, a belt cleaner CLb" is disposed
in front of the belt driving roll Ltd unlike that in
descriptinm thereefivetl bk omaftador di ng to the third exenplary
enbodi ment. A cl eaning vessel Uhl of the belt cleaner
CLbhe fomrth examgdary embediienig's tonfigtired inithé danemdimes a4 the third
"Thus, the capacity of the cleaning vessel CLbl is

exemplarg emasditheht) exceptthafolls@ingwoins. t hose in the first to
third exenplary enbodi nents. In addition, the belt

cl drigr15, Gk ntereeiat tRgsftobdtBRinf theprireredX edtpt diig/to the fourth
enbodi nent is configured to be renovably attached to

exempldt® emBBURAIAE Fispre ARPBARRISIRAY Yraddfdr areaREAYYE QB are arranged
devel oper is accunulated in the cleaning vessel CLbl

horizontaM8Nhé HenCh R RAn R Rler @-&é@orhﬁlﬁft& 1he %rd’@x%ﬂlpfap}eetl)lébodiment.

recovered devel oper, the belt 15 cleaner CLb' can

apl-: . W ' i ' ' s
In addﬁ%?, Lﬁ‘ﬂ%lq)nn% Uhackftame G0k f&H{(}:lLaeE)(Eﬁglﬁgﬁ e%?lﬁocfdﬁﬁérﬁ,ﬁﬁdgllt cleaner CLb' is

mat eri al” transport menber e resi

. j i f
oS40k PO LORSEONE AN, HR: SHE OB i) BB
exempgﬁﬁng‘)mgﬂt. I é:lie!ﬁlglrr]x? LLALIRF BT &g&%ﬁ?%%‘t&%}hﬁ férﬁ{é?tttbbe long in

ary enbo configure vel ope

the up A UELEy, Y AR e ATGRe el PERL BREPSEER |
conrsfs, PPARLIA RGPt AR BERLESERL ok caer
cutoFRREL 5Pl S RoP it SRt B M
e RO g DR RAF BB et BRSO A e i
v TSR by g R B e ORI, B
s SFTBMR o SIR0LREI 2L e LA L LB b
cuos GBI s iscbarit o et e Sy

enbodi nent. Figs. 17A-17B correspond to Figs. 10A-1013

embodigptili ng the first exenplary embodinent. Fig. 17A is
perspective view show the state where the toner 5

a n
(Opera%%@ﬂm&bExgmpka@v@ab%bmm}ga y fromits front. Fig. 17B

IS a perspective view showi ng the state
In the printer U according to the fourth exemplary embodiment configured thus,

developer recovered by the belt cleaner CLb' is not discharged into the black toner cartridge TCk
but accumulated in the cleaning vessel CLb1 designed to be replaceable, unlike that of the first or
third exemplary embodiment.
In addition, the printer U according to the fourth exemplary embodiment has similar
operations to those of the printer U according to the first exemplary embodiment.
[Fifth Exemplary Embodiment]
Fig. 16 is an overall view for explaining an image forming apparatus according

to a fifth exemplary embodiment of the invention. Fig. 15 corresponds to Fig. 2 showing the
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where the toner cartridge is viewed fromthe arrow

XVIN1f3 direction in Fig. 17i . Next, the fifth

exenpl ary enbodi nent of the invention will be

described. In the description of the fifth exenplary

enbodi nent, constituent nmenbers corresponding to those
first exemplars embpdigenexenpl ary enbodi ment are referred to by

the sane nunerals, and detail ed description thereof

wi Figs.ndAehiB trediewElier explainingxxiengl carydge nbadding tit thé Sfth

configured in the same manner as the first exenplary
exempdarp eshibodintent. e ¥epapl7A-hEB tetdspaidtg Fagi Mizs10B BhdwigsSthe Hibst

and 174.17B, each toner cartridge TCy" to TCk" In the
exempjhery BinbodikdeAr ¢ Bidlil N is d gerdpbtiveividwhshesaihastite WH@@Qhé@ﬁ&r

has a resi dual devel oper recovery portion 42" which

carmdg@ﬁ%é&ﬁe‘&l obliguedf fremlite fohe Fuh17B w&@peaﬁretw@ms%%g’:\ﬂg state
rom whi ch the main recovery portion 42a of

where 23 bk ¥ & ABREd fr&h %é%%“PXVIIBQﬁ!re&%nHHFFga‘WAt oner
cartridg Cy to TCk according to the first

e I Fi 1t
R ST AT AR B0 L

descnﬂtliaﬁ of {lfetﬂfthee&&ﬂﬁle re)‘nb%g éﬁh Rl ufeﬁ%h&ﬂ&? goﬁ‘égb‘(ﬁidm g‘Fg those in the

vol unme of esi du ve oper recovery" por

furst exgl%el oper t Oggrea& rqg%{g\g/%r Wen terh e%%:isatﬁg %?t%e gcng]f, %%/there()f

devel oper is so high that residual developer
Vnnbe%éuﬁgfely produced i n each photoconductor Py to Pk or

EE%GL%&?%B@% Pt S SR R B e
h t 42b
exemp el e%@nexcet?ﬁifebopt %3%%%[?2&“?2% fSrc'hgﬂge and
2??}4 dléé sy e Bt e s e B pier Lrpsgonding
to the q}tpglglar}fj e{ndtéc\@glp?qt %SCEE Ilfeglg %’:ﬁ (&%r ge%%g&lgéhf'gmﬁconsmts
e BSOS B PR
nbodi Al h gh th dual devel
O A o SR AT Y TS

shape. from whi ch the main recovery portlon 42a
exemplﬁ%’s"’“%@@ﬁ"%ﬁfst%ﬁegmhe sub-recovery portion 42b may be
nstead omtted or shortened in the up/down direction
(Opmﬂ@QPQﬁf Exqmpplary dinghodinggnt} he 5 resi dual devel oper
recovery portion 42". in this case, the toner
¢ & theipagies Unegerding torthg fifth sxemplary embodiment configured thus, the

volume of the residual developer recovery portion 42" can be changed in accordance with the
amount of developer to be recovered when the transfer efficiency of the developer is so high that
residual developer is rarely produced in each photoconductor Py to Pk or the intermediate transfer
belt B. The volume may be too much in spite of only the sub-recovery portion 42b. Insucha
case, the sub-recovery portion 42b may be shortened in the up/down direction to change and
adjust the volume. In this case, the toner cartridges TCy" to TCk" as a whole can be shortened in
the up/down direction while a required volume is secured.

In addition, the printer U according to the fifth exemplary embodiment has similar
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whol e can be shortened in the up/down direction while
a required volunme is secured. [Sixth Exenplary
Enbodi nent] Figs. 18A-18B are views for explaining a
toner cartridge according to a sixth exenplary
enbodi nent, of the invention. Fig. | 8Ais a_
operatigit Sleio heiler boicr e Y e 1 exaenfery soBOdmSH ng
the first exenplay enmbodinment. Fig. 18B is a sectiona
vi &lthqugh ée revidyal developpn v nort®n 42" inshg fifth egenaplagiegibodiment
18B corresponds to Fig. 9C showing the first exenplary
has a shpftedimrehich thewain redesers iprition é2ehas|beeryoraitoddhaeibtreafvery portion
the invention will be described. In the description
42b mayf ba ineteast onpitted srestpitency irethb oplidown tlireation s ¢hangathe meline bSthe
corresponding to those in the first exenplary
residuad dvcdoprerco@reporabed2"ed In thiseyse, the tamnreartridges B to I0H" as a
detail ed description 15 :hereof will be omtted. The
whole sarxttershent@ryp lirathy upldbed direstion while @ Adguiied estuing istbarsanme
manner as the first exenplary enbodi nent, except the
[Sixth EetrhelwfyEmtpeimés] | n Figs. 18A-18B, in the printer U
according to the sixth exenplary enbodi nment, an
adiigal 8,901 8BRS VigwsS B BRSIAinTHE Al6Her SaktrRiSe AktoRM B laQix¥h ex@hplary
agi tation nenber support is rotatably 20 support on
embodirfiéht 8F €6 irfMAdGRC € F 188 ShetkPedie hickAorRbshRding t8PigU R Showing
portion of he main supply portion 4la of the supplied

the fi ﬂ@aeﬁipwgé 56AmERY PR 18R AbctidlaBask i&@)g&/ ' i
elrsTQ/ to éﬁ. A coupg%g SZEéﬁagﬂ'exang%gﬁgéla rpy%%gHHBln

Fig. 181Al Q1711 88 cOfeSFBRIRES FigS98 M%ﬁl@ 28 e@nﬁ%&%&%ﬁd@%ﬂt N

portion of the agitation spring support

heq.xt e &7 @ieng%g leb) &g@@oﬁtﬂe it wimgg BsEfbedt NG the

coupliing 52 en S m?t ~a not-shown drive
desci 0P SR BFREI RN L Rl e B R B e
e QU AR TR O OrchEd ) U6 B ABIRL BPGL Ak acpon

l?g crank inside the main supply portion 41 a.
mmﬁmﬁﬁ%%gé| apion spring support nenber 51 has 42 a

S L B R e e S
exemp 3B G P B TR RS bR On 51b "o a8 to ext end

v P RS o e Dlsistof b el bbbt gt
R e SR T T S
supportgli%r ! @eggu%&g%otil% giﬂe gvgll tUré]lg sisdg %pgnr 1t1ppg19 lgotriic?rp ofsﬂ}g main supply
portion 41a of the supplied developer storing portion 41 in each toner cartridge TCy to TCk. A
coupling 52 as an example of a driven transmission member is supported on an outside end
portion of the agitation spring support member 51. When the toner cartridge TCy to TCk is
mounted, the coupling 52 engages with a not-shown drive transmission member provided in the
printer U so that a driving force can be transferred to the coupling 52.

In Fig. 18B, the agitation spring support member 51 is formed into a U-shape bent like a

so-called crank inside the main supply portion 41a.  The agitation spring support member 51 has
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rotation center 51 a reciprocates in the up/down
direction. (Operation of Sixth Exenplary Enbodi nent)
In the printer U according to the sixth exenplary
enbodi nent configured thus, when developer is
supplied to each developing unit Gy to Gk, the
a suppad ippeiton dhb spmied tn HiBositwn drialle displaceddioen a tatatioh €entgy’ dawnAn
direction to agitate the devel oper in the supplied
agitaticiespeing 58 fas ai @tainple (fahtagittiof lembAER Biishonad ¥n the ¥epoktfportion 51b
t he devel oper stored in the supplied devel oper storing
s0 as tPextendifort kn ufpdr Y6TH¥n of e ntevabepPortoa a2k & BERite df A8 upply
| oosened and flow out fromthe supply output 4le, That

outlet 4 K, throbigh the ls@b-EuppStRRtioh £B8N Mud, RtH AR i thRSferred via the
occurring due to the |unpy devel oper, in conparison

coupliNg §4) thetdgﬁat%%?r]ﬂ@g ﬁltpb&?ed%i tB@édFE%h g&{lbﬁ] 91 Pdspllstell %rr%tge

provi de ~I'naddition, when gitation spring

tatiodBArEd} 518 re e Ak . the inner wall surface
0 10of t he sﬂﬁgf?eggggégpggégﬂg?gﬁ?ﬁg portion 41, the

(Opera HEB{S&@)E&% ha?}QE{an&iﬂ{e;h@g portion 41 or the residual

evel oper recovery por n 42 formed integrally
t ' ' t ve| r. adheri to
t ng e RS Gl I ol blar B0 ARER AR ot pen
devcloffFYELBREL  Babl BreioTHERL) B LSO RS FbESABER D move
. lied ..or. 20.th evel oper, adher.i to the residua
inthe AP ot o 01 e SveonR SonE Sl EutlBociane Pori 1.
I i n he residual ,deyel oper  recover ortion 42.
AccordineRRBUREE i Sel e Pten & G seTie BN pPeGor rordeRd 1 B humpy,
exenpl ary e di ntent has simlar,. operations to those .
the devglopengan E}¥ P%f?%% il Topsergiland Ho‘t"é?“i fram i uppIg QuippI e, Thatis,
fail enbodi nent. [Sevent h Exenpl aryy Enbodi nent] 25 Next, a )
atlure {5y ﬁa‘éﬁ%ﬁ%‘raé?%? BRRUFSAUS fo the MmpRASHElPRE ipicpnpgison with
described, |n the _description of the seventh
the case, Whes theragrtabiagsannge i s nebrreyidedient nmenber s
corresponding to those in the first exenplar )

e g%%‘ﬁﬁ‘i‘ﬁ%h hep the pgitatiop springe 3pyhiethis rmcm&muaﬁ@ thesifger wall
detail ed description 43 thereof will be omtted, The
surface 9f {hestpplied dmynlaney stamrmparaeid |, ths supnlicd gavedeper sfotingepastioneA1 or
manner as the first exenplary enbodi nent, except the

the residygl dexglangr jsepversporipnyd2 gnedingeerallywherevithewbriates so et the
i mge form ng apparatus according to the seventh 5
developsk é‘%ﬁﬁﬁg ip theriyeld puréase canrirgp off Qasilyr r Asqrodivgly;tthe davglop@ in the

. showing the first exenplary enbodi nment.
supplied developer storing portion 41 can be restrained from staying without being supplied, or

the developer adhering to the residual developer recovery portion 42 can be restrained from
clogging the residual developer recovery portion 42.

In addition, the printer U according to the sixth exemplary embodiment has similar
operations to those of the printer U according to the first exemplary embodiment.
[Seventh Exemplary Embodiment]

Next, a seventh exemplary embodiment of the invention will be described. In the
description of the seventh exemplary embodiment, constituent members corresponding to those in

the first exemplary embodiment are referred to by the same numerals, and detailed description
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Fig. 20 is a view for explaining the inmge formng

apparatus according to the seventh exenplary

enbodi ment from which a toner cartridge has been

renmoved. Fig. 20 corresponds to Fig. 3 showi ng the

first exenplary enbodinent. Fig. 21 is a view for
thereofwgl b omniigd-a cartri dge attachment/det achment portion

according to the seventh exenplary ennbodiment. In

Fi e seyenth exenadary embogimient ie corfigarddn the sgme mahie as the first

seventh exenpl ary enbodi nent has a side cover U3
exempigye sabddimanto ervelpti tha followsg peints. i n pl ace of the side

cover U3 operable around its rear end in the first

exiégpl Sais y vevbidd exyaining b infigg Sornil@e Fbaratus@addrding@fthe seventh

attachnment/detachnment portion TA according to the
exempley enbddiméht. € ¥R adriespondo e BT shddgngthé ﬁﬁbﬁéxeﬁ‘iﬁleﬁi% embodiment.

step portion Wa', an upper guide step portion UWb', a

f rEipt20vwBLh biepofol e@mﬁﬁgfm iRagLRIMMB bppRatid dcefrdidgfto ARdeRnth

side wall U4c', "The Tower guide step portion Wa

exempHRSEAPSEmMENIToR RBRhbWRE Chrirfie he&HeeStRved NEFiE PR responds to
gui de step portion Wb' descends two steps toward tﬁ’?e

Fig. 3 $1@RingSthél Brst SRgpHrfempadineMtCc 1S disposed in a _
recessed position” deeper than the guide step portions

it 20 o o Bl o

the sevBQh bk @RISRV at op surface hi gher than the
two-ste escendi ng surface of the |ower guide step

AT 820, e b RNSRe 8 AR {51y o s
i col O EL Gy S R RS P DB
rear enhf3pt Pk LU B Bo b "Gownvar d. Part i1 onvalTs 62
R AR R T R s
exemp G iR timent s ower SufDh PRt G B Srb s PotmRporan .
front g B L oot elaRian e Bl G 4T e Tad oty s sep
porion 046 ) S S T e o e
descendg o sERAODRE VIR PG P el Uit b 4ioppiedams ssem pasiton
the color_5 toner cartridges 60y to 60k are

Fig. 19, |
deeper Bpidihe £1ids SER@ORIOPBBHAGRY L L} the fiwanvalbpartarsUband the rear viall

. according to the
portion U4f.

Ablack cartridge raising portion U4g having a top surface higher than the two-step
descending surface of the lower guide step portion U4a' in the up/down direction is formed at the
rear of the lower guide step portion U4'.  In addition, on the rear end lower surface of the upper
guide step portion U4b', a protrusion portion 61 for storing the lower front portion of the fixing
unit F is formed to be convex downward.

Partition walls 62 extending in the up/down direction to connect step portions of the

lower guide step portion U4a' and step portions of the upper guide step portion U4b' with each

44



15

20

25

sevent h exenpl ary enbodi nent so that the color toner
cartridges 60y, 60m and 60c nounted in turn fromthe
front side are displaced |like steps and the top
surface of the color toner cartridge 60c areas high
as the top surface of the color toner cartridge 60k.
other dre) feambedl bétwmaen thh éowee gnide step paéoe Udullaed thetupper lphiale ktep posion U4b'.
cartridge 60k should be stored is fornmed to be | onger
i nThiseatfachment/detachmetit siacts G4d' tohahiclathy coloh@hersaaddges 60y to 60k
where the color toner cartridge 60y, 60m 60c should
shouldide refovabll atfatlged réeitively avd @NsHithREbY e falirspives Sdtounded by the
direction in Fig. 21. In Figs. 19-21, a transm ssion
guide SHSHRUGIBIOA 8@ P hridaRe FarBtidrswilRrerEd Al BhdWiEnfH@NY, the color
| ower end portion of each attachnent/detachnent space

toner caddges by o @%k-arstdre@ i tHe AtachBelt/ RASIhER 5P2Re IR a:84¥ding to the
to 64k is rotatably supported on the upper end of eaé%

seventh ERRSITAS ShPBdigat &hat HRY doltf tRHRF &Mﬁg%fﬁo%;% agfhgtigg rilrllounted in

upper portion of the transm ssion g S

tun fr&uﬁ r[jﬁe' i?éldrt] Xif:i? ét@(ﬂgsg%céd‘ﬁl& s‘elﬁg af the %}%%%ggﬁﬂégﬁ gHémgr:' @a?ﬁ:iage 60c

a gear-array o

are as }?1%12%’53%‘?% 2 ﬁ‘%&f %g}%g)g gorng (I:aztntéig%@(ﬁm ﬁb&ilr%]nc%nﬁél% b &Mhost space

_ _ _ pofted i ¢
e SHBTVE SRUT B R
o : SO . 20 .
aresiu 8003 S HE O B BT Do eI s
.t r4.d 6 [ | ] I SSi
STk PPaTE KB B b By T EBee R i P O oot rai n

6 ha ell ow. one-way clutch 67y_.as.an ex e of
o T RRR L Y RS il tnegp ool e ghe rom owerend
. tation in.one directiagn but j.dlj tations in
portiory ¢Sy R SEETEI, ot Loy ndiED Gh AL o Hansmission gear 64y
transm ssi on, riving force is transmtted to the

A .
to 64k 1SagfaRPY STPROFEH PR Siedipgéar OB fTABIRIETN PiP@istopmg portion 63, and

cartrid notor, 66 through a nmagenta gear train 65m
an uppE POTHAY %}‘Fé@éﬁtﬂéﬂ% geARATY 10143k dhpastiatyierposed o hgut e
manner as that to the yellow transm ssion gear 64y. In
attachmenfydetachmegt spaecddtd-cart ri dge notor 68 as an exanpl e of
a_second drive unit is supported 45 at the rear of
t bl 230 gearramay ggastrenllsd g6 trajm Gfyiay pm grameef 4 tansmission
transmtted to each of the cyan and black
system inchyeing Ruliabef agars isssupperted il the Atangmission $ystewestaying portion 63. A
cartridge notor 68 through a gear train 65c, 65k
first carfridgiemepter Goris anayanaplepthfiGydriveamit i disposes issidethadowseguis step
those to the yell ow and magenta transm ssion gears
portion§ . o dddrddmng torcess asomttidritpny the ifinst chrgridpe et 6o repyleAovy
enbodi nent, the transm ssion system storing
transmission gear 64y through the gear train 65y. The yellow gear train 65y has a yellow

one-way clutch 67y as an example of a one-way transmission member for transmitting rotations
in one direction but idling rotations in the other direction to thereby disconnect the transmission.

A driving force is transmitted to the magenta transmission gear 64m from the first
cartridge motor 66 through a magenta gear train 65m having a magenta one-way clutch 67m in
the same manner as that to the yellow transmission gear 64y.

In Fig. 22, a second cartridge motor 68 as an example of a second drive unit is supported
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portions 63 serve as storing portions for storing
constituent nenbers of the printer Uincluding the
transm ssion gears 64y to 64k and the gear trains 65y
to 65k. The Iomer gui de step portion U4a serves as a
storing portion "or storing constituent nmenbers of the

at the rpaf of the fitgt carigidgelimotpr bhe Adaving ifatgeis trobamigedH eactdofBiBe cyan and
and the gear trains 65y to 65k. Each cartridge notor

black #sné®icacgars diognd @ikt fen dewserint ceédyp nautyr E8nthdgtn®g péar train 65c¢,
Is configured Lobe able to rotate forward and

65k hdvarganaredwaybaatoh 67 6%kinthé mega@metad)thdso tGHhk yélow Hdindfenta
by the conbination of the rotation direction of the

transnisidnr dedg&4aid6466, 68 and the correspondi ng one-way
clutch 67y to 67k, For exanple, to rotate the yell ow
t r ApsuRiliaglyan tgaslentBd@thpldr @mbodiSbntCRE trbnhH&i Y REm &Bring
is driven to rotate formard and the rotation is

portiods Bkeelak S@riRy pdri€nsker X6l LGt nemBars ¥f ﬁlte g}xﬁt@r 6 Xcluding

whil e the magenta one-way clutch filmis id

the trandmitdiéh gdal®4 [Y/% bW dth ARSI AR @2' r;[g ®3k. G IB\QI&Bgtug% step (Bg])mon

MAthOUt rotating the nagenta t m ssi on gear

Uda' sérb@s as%%mrﬁl@ Xmoh?orr s g%oﬁgﬁﬁle Bé}s E&f iy él%t?lsu 1@%& the

64m the fi st cartri e notor

cmd%ﬂg}% ﬁGzﬁﬂ%Stalﬂﬁt e% M%\@?gedl utch 67y is |d| ed

rotation rans t he rragent a

o iR e 0 fd"%‘%?%et”? ‘?%n%g Hip a@i?‘ﬁ@ it is
conﬁgt%rﬁ&‘{bsﬁg a%?éttgli]otgt%%rw%rcy and S ge %‘ﬁ% %ﬂ%ﬁlgﬁl gfy £ ks

ransm Ssi on 'gear
aven bl PRI REE0 IER oty &? Ferd e@%hﬁ?t?&% bt 58
dj
LT B3 e

64y, th%ﬁgs?%ar%@‘ée 61 VenE i Rgeant 21 4030 HHated by the
yellowgie- g gfiiord7y v@af@eﬁér%%‘ée?g%?fe&”aaicﬁt?%ﬁ%iis‘?&'ac??u Fyfhe yllow
ortion assage port 71 is fornmed in the side wal
ransmigEn st A1y BYRIYS Widout taiing drapepenisdrnipinsipagss fimp oPp the
72 shaped |ike a C|rcular hole is forned above and at
COHMMO e ﬁ@a’?ﬁ&?ﬁtaéféeﬁn@%@wr pps the rspeasisidgemgter 66 Errivan to
e side wall U4c'. Above the bl ack discharge portion
rotate bﬁ%@’&a&@ enpipyeliooy one-waneliich &7y itided vbHe thy refatian i rampgitted by
formed to be convex on the right side, that is, on
the magm@ Fegiy ditefe67mn Heusuibp evagpit transmissfontdeer Glintmtatesiwithout
a body-side hardware key 74 is fofrned in each
rotatmg:tbP welloyy franspission’ ceantdvh nBie sagisasles wd dpplisd dmthe pamptasiofssion
an 3 identification portion for identif; ing the color
gear 64pandthethlack trensnussian gedy®4k6 0 \Thisdoamness oot lithieedsb dpene-way

clutches, but relationally known drive transmission/disconnection units such as electromagnetic
clutches to be turned on/off in accordance with input signals may be used to implement a similar
function.

In Figs. 21 and 22, on the left side of each transmission system storing portion 63, that is,
on the deeper side thereof, a supply portion passage port 71 is formed in the side wall U4¢'. In

addition, a discharge portion passage port 72 shaped like a circular hole is formed above and at
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of the hardware key 74 in one color attacl anent
det achment space Wd. differs fromthat in another
In Figs. 21 and 22, CRUMreaders/witers 76 are
supported inside the tipper guide step portion Wh'.
Each CRUM reader/witer 76 is an exanple of an
the rear of eachsuppdnperéanipassage ippxs 71 firothe side il higt'wr iAbbwgthe black discharge
i nformati on of the corresponding toner cartridge 60y
portion pasg{iie pori 72, a @ndhinkidypgth stemgeortion Badfoemebiarhe rbatkionnhe right
In addition, a hooked opening 77 is formed at the rear
side, tloft isparcthe tioatsdd. s $h anuggspation of the sidgwaldULE bdag-sfe Hafifvare
| ower gui de step portion Wia'. The hooked opening 77
key 74iis famee keenph oloditachninl/detAghniar §jabURD bs Hd:dhpe SR
correspondi ng toner cartridge 60y to 60k. Al sO on the
identifltpR@1 polBortfér tentsl/ @p tiRoldr@feddhoner @arﬁ‘i@%@@@, BOBRIE0RY THe shape
fornmed simlarly is formed above each hooked opening
of the HafdWite kBE74 RV cBldl StRcRhER/dRRERHAR spdf8U4d' differs from that in
correspondi ngly, as shown in Figs. 30B and 31B
Description of Visible linage Form ng Unit) Figs.
3A-23B are views for explaining a main portion of

e G
poriorPOLSPOELI XM INERE o g Aol BB o

. R " H H f - . . . 3 C .
reading SR &t e CTRARARBTT HOGE o0 Bk SRaveeaflng
membéf_‘ib?irad’l)'gén?mﬁliﬁ iad is aviewfor explaining a main

po

anothef.
2

I on of "a devel opi ng vessel according to the
G L TRy A e QRN ST
TN, I o
ool g B TP S G145, e BR wrer
i BB S R ORS! BN ko S L ok
. i pcludes the ot oconductor cleaner CLy to CLk .
opening {5 ﬂ’aﬁ?‘w 8“{2{3 PP PETER i}“rﬂ'rcgﬁésmd%lms shawnm kigre 30B and 31B.
O G 1 528 225 2
devel gper 5 outlet 26b _configured in the sane manner
a$185he¥ 231 ateridews fosexplaiing p main postistieesh visible image forming
unit according to the seventh exemplary embodiment.  Fig. 23A is a perspective view of each Y,
M, C color visible image forming unit. Fig. 23B is a perspective view of a K color visible image
forming unit.  Fig. 23C is an exploded view for explaining a waste outlet shutter in Fig. 23A.
Fig. 24 is a view for explaining a main portion of a developing vessel according to the
seventh exemplary embodiment.
Fig. 25 is a plan view of the developing vessel according to the seventh exemplary
embodiment.

In Figs. 23A-23C and 24-25, each visible image forming unit UY" to UK' according to

the seventh exemplary embodiment includes an upper frame 81 and a lower frame 82. The
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provided in the right end surface of the upper frane
8l in each Y, M Ccolor v isible image Penning unit
UY' to UC. The residual devel oper transport path 26a
penetrates the discharge portion passage port 72 of
the cartridge attach, nient/detachinent portion L 4'.
upper figmet$d spprexs therphotogenducionPufo Rl therchaigimgad!l @By &t GRk rnd the LED
transport path 26a, a cylindrical waste outlet shutter
head [y to ingudasphephofocanduotor tlesnec Cog tonGLkrbmdraallyi s The lower
supported novably in the lefi/right direction. The
frame Ra sowsistoefithedeveloping enit P5ad Gkas a fl ange portion 26e'
as an exanple ofa collar portion. "lire waste outl et
shint Figs. 228@hd 23C,urrgsdhabfevaloppr trahgpo2GshtlsToaasd b@eskiial developer
noved to and retained in an outlet closing position.
outlet Toiecaifigiuved ir2the sirSe @BnRX aMRbL if thedistek&hplaryPa{H38 ment are
V,,bich is disposed between the flange portion 26e'

providaé titkh Fightleh@ birfeBdf 1a 6Bpe? frafnB 81 WPERA Y AR ot visthle infhge
Fig. 238, in the Kcolor visible imge formng unit
formirighinit BY'¢®TOI.N eBperGRR :

? r esitdual devele%ggﬁq%hrag%s‘%%ﬁ pa%l%?tté%gl' 269 p%%éefﬁ%lcs) eidﬁsé:garge
portioxpﬁésghgg?oﬁﬁﬁ 8N@he chritidgl RRadhR{eAON kRGO HRR I%P. a8 thright end
connect a residual devel oper transport path 30 Wit e
o o] A n T .
porio S50 SRR B PR b 02 B0 e BB e o

resi dual devel oper t
x5 oy B8 5800 Gl L £ DR TR0, 23 e
ot 1R g0 B b DSOSk g e
s PR BB 0 RSO YR AL R A0S Bl o osion
the ol 8 o e nBHLIE ot N5 st B0l ovion

| e | y. au 13 it the fast exenplary enbodi nent
26eanh§53%%£§ﬁm%ﬁ% %gmﬁgéﬂ%ﬁgb cylinder portion 12
ext endi .al,o the .25 axi al . di rectj] ,of the rotatiaon
S FHE 3 gf RNy igolatonfe tmise Sufs i cambined path 83
Ly auger .13 is faorned in the axjally outside end
comnec38 K A i) i BloproChariresea ot « M At 2P cglends in
h /én F%?s” 24 and 25, a s&gglied devel oper inlet 12c' .
© Up/gvit GFrEeR SRR oS residuee dorlopardrasmrerioett $Gwith thetreridual
48 supply | inder portion 12°. In Figs. 23A-23C and
developgy Ir%’%o’é Ha‘%ﬁ%t dhgresifualdevelepe irapsparhmre 9rextends fiomhe upper
closjng _nenber is attached to the supply cylinder
belt clegnsr Glgn  Iokig. 2y thejcgmbined path 83 is gered msidp dhegenbined path storing
. exenpl ary ernbodi uaent has a | ower cylinder portion 86
portiongdthatrs, gl left yidp thgegofp oFhusghe embimeskpash $towe portjdni Fdktares the
.portion 86 fitted into the supply cylinder portion |2
combingd path 83 svhichds aeenstitugntimenbes of the printer U.

In Figs. 23A-23C and 24-25, in each developing unit Gy' to Gk' provided in the lower

frame 82, the configurations of the supply cylinder portion 12a and the supply auger 13 in the first
exemplary embodiment have been changed. A supply cylinder portion 12' extending along the
axial direction of the rotation shaft 8a of the admix auger 8 is supported, and a supply auger 13'is
formed in the axially outside end portion of the rotation shaft 8a of the admix auger 8. In Figs.

24 and 25, a supplied developer inlet 12¢' is formed in the upper face of the end portion of the
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left and right direction. The upper cylinder portion
87 is fornmed integrally with an upper portion of the
| oner cylinder portion 86. The right end of the | ower
cylinder portion 86, which is an outer end thereof; is
cl osed by. ,end wail. A cylinder urging spring 88 as
supplyaqy?lgg ?‘5”’3 ‘an urging nmenber is nounted between the
end vvaII and the supply cylinder portion 12 ' inside
t hi FighePAc G and - Zgo%ft inlshstaiger 841as jam cxampmle ofan inletidesing
portlon 86 and the upper cylinder portion 87 are
membgiys gdzcheditorthe Sty calugﬁ:ppqnyon 12| eThqiatehstB@ersd ot segeritn
t he up/doom direction. Thus, the inlet shutter 84 is
exempdarp pmgo@menﬁmab llopver sBlinderportion Spediangpposylindenpation &7. The
cl osing position. Wien the inlet shutter 84 noves
lower eyligher poatxineldl fitted gratb Hstsupile cylinast postidnor2t 8 safpotte@movably in the
cylinder a aging spring 88 and reaches the opening

left angp Gghttdireetion] 5 Thévepyeen pylinyer polrigdn §7eit ForB9d aiebrdlevistnlpp&thortion

devel oper inlet 12c” are connected. Wen the inlet
of the lokwat tydind&4omivneds. axi al |y left fromthe opening
position by the elastic force of the cylinder urging
S PTlienigh8éndeufihd 10 a6 & SinddtPofiod B6 NGhiBIP Biah 0By eﬁcﬂﬁer%é’f?ﬁ'clbsed by
inlet path 89 and the supplied devel oper inlet 12c
an endavall. diAsoYliadee droifeOipiBa 88 aPir &@nple ran Wkils BOHGfs ﬁll?&‘med

upper cylinder portion 87, which is an inner end

betweeh g @@fwall hd Ghed®Bly RY1ind@PpdHorE M indRk e 1 éwepﬁnﬂﬁ
) eopeni ngwporti on gﬁ}g zlﬁ’apg% I(l)ke a pr oter usi on ext i’b}éf%ﬁé;(’

The lowérdinddr IpSl“tl'an 86 Bed ihe Lpp '391111’(\@} f)orh&l $PR0 @&}de&éa ﬂ@o&gﬂ% supply

uppér cylinder portion 87. scrlptlon 0

I
= pa@@@ é*(t:gg%? ollr%ﬂ?%ﬁ) éd%%adr%t@ %{]e ac é or dlt'l %{g‘c'ht‘tal Ec{)@r S?'Ir%gé Ol%% "Eovably

betweeﬁ)éﬁ V\gl t hé'ﬁfosﬁfmggd m@gm%ﬁbs@nong n%@iﬁfe? é{l 84 1.'|n<\)S/\|/e%V1¥ght

the Y oner car

oty AT Y i G5 nion
oS5 ABPY SUUPIBALELL O AU OB | B
shuter §} foge? %ﬁm?q‘f‘fgﬁg‘?‘ K REge Ry tﬁ%’ﬁla-gt%ofo’f A8 e By ifiepureing
o SRR BRI e B TP RRALT
romits.front. Fig. 27Bis a perspective

it lzgiag\’/v& a‘%//\ﬂﬁ i @R OREE o or toner cartridge is viewed
27C i s a sectional

R AR N AR e

anend wall. A cooperative opening portion 87a shaped like a protrusion extending right from

the left end wall is formed inside the upper cylinder portion 87.
(Description of Toner Cartridge)

Figs. 26A-26C are views for explaining each Y, M, C color toner cartridge according to
the seventh exemplary embodiment.  Fig. 26A is a perspective view in which the Y, M, C color
toner cartridge is viewed right obliquely from its front. Fig. 26B is a perspective view in which
the Y, M, C color toner cartridge is viewed left obliquely from its rear.  Fig. 26C is a sectional

view taken on line XXVIC-XXVIC in Fig. 26A.
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Fig. 28 is an expl oded view for explaining the toner
cartridge showy in Figs. 26A-26C. Figs. 29A-29B are
views for explaining a main portion of the toner
cartridge shown in Fig. 26r\. Fig. 29A is a main
portion; explanatory view for explaining driving
meigar X A/ ¢ bre vieverfor éxglpgningthg K @818 tarsr eartmegnaqoordinigin the
expl anatory vi ew for explaining unlocking nmenbers. In
seventhiegemplgry epthodidGoht.2 BGg.a7d i27 pdspe2 i viemahwhioh ére K color toner
cartridge 60y to 60k according to the seventh
cartridgx esrmidveadyri ghtrblal djuaiy ftonhiasfrent.s upig) 278%is d @espafies vistvan whith the K
portion 41 disposed in its upper portion and a
color toees icaktridge deviewapleft obliquelyford @t tda®N 2 20CsPPSRHoralvietvIaken on
| ower portion and extending in the rip/down
line XMVIEEKXMIIC inFigpgasane manner as it, the fifth
exenpl ary enbodinent. In the toner <cartridge 60y to
6 0Kig ax80i6 bl bxjoded vidhefos BVMRAhiRg Bea Bl 8irtid@l BRAIR Higs. 26A-26C.
unltke that in the fifth 15 éexenplary ernbolinment; the
S| Fvi?% gbﬁt@B“:ﬂe VREGA SorleRBlafAfd Baift é@ni'oﬁ of Bk tton%{jcalrﬁidge shown in

om d, but the supply transm ssion system storfng
Fis 29020% £ SRR Qe 8 AR AAATRAAT
e 1150813 0B B8 PRI g gt

AR 0 eBSubana oL ok S SR o
vt D B SHARL  BAS OHA0 Bhlhhy 3% 40 s one
prir ST BRSS9 e b b R o i
e QB G3T TR mSIRT AR 1 BB 0 e
ol R B e LB B8 SuRRa Rt
e S S S0 rs SR R S b

evel.oper storing portign 41 and the recovered .
supply {aRSBp g SYSE B SIRL SBACE f‘gﬂﬁ %QPSeﬁto fhsioptsisle 1y grseydangegvith the
lower handl e storing recess. portions 91 a are forned
transmisgjon Wéteab%%‘?ngémﬂ%r%t i drconimehete tareherEidae ¢ieto68k is attached

. side | ower portion of the cartridge cover_ 91. Each

in the st phege Wi drpsgisyierwsism ising Rortiogo3ap beenditied ise theshrply
left. In addition, a handle support protrusion 9lb is

transmisgYerhgygteBrstennespaqerddridiasery ghenfto andes theiselrsunplcpmtiorad 1b and in
ortion of the cartridge cover 91. The handl e support

front offhenepidydl dgvelapet yecpeerpnpoigmABl e of an operation portion
support portion, which protrudes right. 5 In Figs.

(KM,Q@EHZF@@%QM 29A.-2913, in each Y, M C color

toner cartridge 60y to 60c, the
In Fig. 28, in each Y, M, C color toner cartridge 60y to 60c according to the seventh

exemplary embodiment, the right ends of the supplied developer storing portion 41 and the
recovered developer storing portion 42 are opened, and a cartridge cover 91 is supported on the
right ends. The cartridge cover 91 is an example of a wall member, which closes the right ends
of the supplied developer storing portion 41 and the recovered developer storing portion 42. A

pair of upper and lower handle storing recess portions 91a are formed in the upper end portion
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suppl i ed devel oper storing portion 41 has a main
supply portion 41 a and a subsupply portion 41 b
ext endi ng downward fromthe front end portion of the
mai n supply portion, in the same manner as in the
first and fifth exenplary enbodi nents, In Figs. 26B,
rear sigg@d thereangidedower®rton of thydaitridgd coakr 91s u oty hanatelstding recess
extending in the lefrrright direction is fornmed under
portion fka kaglp-skapesiuyk lpfir t Inaddidivh, & handle keppditpeattision 96 is formed on the
gravity. An open through hole 92a shaped |ike a
front stierof aiverticailyl centira pbiomefithe rartridge coef 1. eTigk alile sofpotthRotrusion
supply path 92. The cooperative opening portion 87a
91b is emexapged i atopetation perton supp6ropetof elttciRatrudds SuRP! Y
outl et 41c opened downward is formed in the left
poliatHi@N 264 -260£2 85aHAPO - 198, h &h Y, Mhatcoiot torcak B dGRRE 60c, the
side thereof 15 In Fig, 28, a cylindrical outle%

supplicaihtiéttleper 8Brias pio ¥ AHR £mh s@splPptirtist 4 Shng ladup drSon 41
PP suppor%ed in%?de t he supplysﬁgpﬂ&%é. The oSth?ﬂREJp on 41b

tend B3 HoWBvaiBrdrS HRYRROEL M by b
exien gilgr ection al o%g t he s‘ﬁg’gﬁ"gﬂéﬁ%‘g.Sﬁ%%‘g{é%?g%ﬁ%me faniner as

in the (8 TR aly @rltAGirRBP| ¥ AL 1B, A 28 3nd DOLIBA, d Yylindrical
the outlet shutter 93 according to't € seventh _
supply?étﬁ@l cleddifi ¢ mn'%ﬁhg Er%&g% %sglgx&nedqﬂﬂérttgé %%%spﬁélg 851%'0{1] 91bin

o the seventh exe ¢ ment 1 _
e BT S, R A 95120, REBUA P, QR BRI o

i t Ly. outl et 41¢ reache
et end 8PS SAB IS 15 RARLABb S5 RS o open
[ 93a are displaced so that the supply outl et
ﬂnougﬁﬁggggg he cl osed. Wien the outlet shutter 93 is

p ed, by .t cooper.ative openi ng. portion 87a_.to nove
R b RROBT Ry S a e RStk beisprog 8 iy pah 92,
that is. &1 nd th eni.ng 93a are aligned with each other so
a1&?%§F%?ﬂ§m§§%gﬁvogutlet 41c can 25 be opened. A
shutt er, hol di spring 94 |s stored.in the supply path.
92? h&n@&ﬁ?ﬁ?@"lﬁgﬂﬂaﬁ Sﬂ@“@ 8:5 PR e Pﬂesofaaptoaéﬁé@e{é@m is
the cartridge cover and the outlet shutter 93 so as .
S“PP"“F@ msils gietsuﬁlgi?' Bt e93t o%%‘iutgh%mﬁ?ft%éf supReEednowbht iy thedgidright
out | et sh%gt%r 93 toward. the closjng Eésition on
E)na PRI Pefd 92anAnKBFYNE R OTenopdias i he sumpdy ouilet 4l is
closing position. In the seventh exenpl ary enbodi nent,
formed i the ouflgtishter A3 ageqradingto thesexanth eemplrsy enhedizment ndheautlet
IS set to he higher than that of the cylinder urging
shutter $hagepplingdo thegeyensh exemplasy pbertimenfrigsupgorgskmepbbehetwaen a

. be elastically deforned earlier when a force _'i acts
closing ppgtiiymd an opening position. When the outlet shutter 93 is located on the deeper

. .th
dlrectlopﬁ
I

side than the supply outlet 41c and reaches the closing position, the supply outlet 41¢ and the
opening 93a are displaced so that the supply outlet 41c can be closed. When the outlet shutter 93
is pushed by the cooperative opening portion 87a to move right across the opening position, the
supply outlet 41¢ and the opening 93a are aligned with each other so that the supply outlet 41¢ can
be opened.

A shutter holding spring 94 is stored in the supply path 92.  The shutter holding spring

94 is attached between the cartridge cover 91 and the outlet shutter 93 so as to impart a force to
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hn addition, a supply transport nenber 96 is disposed
in the supply path 92. The supply transport nenber 96
transports devel oper in the supply path 92 toward the
supply outlet 41c, that is, fromthe right to the
| eft. The supply transport nmenber 96 has a rotation

the outl¢tahutted O3 to mnck the syulet sthutter mmfdth@blaﬁ@% Béhion baghe deeper side
rotation shaft 96a is supported rotatably at its rigﬂt

and hotdthe bytletishetteg 83 inf thel glosif@y@siticdl. In hb Sev%ﬁtﬁféﬁ&ﬁ?lbry@nﬂ%ﬁiment, the
96b i s disposed on the cuter circunference of the

spring ddatus @f tHeRBdtter ﬁ@lﬁing's ik Bis st @Fb2KiGher ABn A 0?%‘0?%@1' urging
a connection path 97 1s forned at the eight end o

spring BB SsolRA4t ' i ; '

P hap ek LA prhE 8F BN AURRIY Bk Sl aen aforce

acts thélegection is connected to the right end of' he supply
path 91. A connection inlet 97a to 15 which devel oper

Wi thlaqB@ioh! aQng]%lg ﬂ‘g%ﬁp?ﬁ gmsé &@@'dysgg&fgg% fe 5%#% o1 Rl

I n an upper connect | ottom
' - ' 1b di to th
spply B35 o O SR BBL I QoY SR 0 e B

o USROS A A B e
| ' .

s B D SRR LA s

T RN L R R

. the e. In Fig. 27C and 28, a connection port seal 98
mtatlonag‘ag%%%xarrpl e of a sealing nenber is supported around
the_co CLi i nl 97a. The connection port seal 98
i 3“ F1gst -%@r}&@ﬂ g%é?c?%, P pRmechipngiath %) is fgmed at the fighiend of
ortiaqgn &g‘gth sub-suppl y gorti on 41b. In an outer end
the botgmli’%?fl € SURrWRRLY PREICRALD.  Hee copmsriier pash 9p sxtendigin the
98 .is.formed to_be thinner in a portion closer to the
up/dowg, gtirggtionsis caapgeteq 1o the geht epdaf the supphepagin®l- 2 Facagestios inlet 97a to
., connection transport nenber 99 is disposed in the
which gsyelopen Wil beiflow fem thesubgrpbuipgstion Huyis fasmed irban upper end of the
connection transport nenber 99 extennding in 52 the
connectiorypath P8 ar Thei boemingricnrof thssbsepriepestiopéib denording to the seventh
sub-supply portion 4l b toward the connection inlet
exemplarygmbogaeent & formpadsmthas @ ppaibn comespiraling tgithe cofihestion inlet 97a is
connection transport nmenber 99 has a rotation shaft
formed grothe anngr sirepiferghtial sunfacp shaped i@ BQtnd THedranbterat is fimed along a
shaft 99a extending in the left/right direction is
tangent sxigpding spward fionsthe iaghin thendirectodnadfaidvity ovhilt e rearehd isdgened
cover 9111. The transport blade 5 99b is forned
along aitamgenfreatengingiobliquelyereawaet andiupouard fesre deerof t he
rotation shaft 99a. An inflow
In Fig. 27C and 28, a connection port seal 98 as an example of a sealing member is

supported around the connection inlet 97a.  The connection port seal 98 is pasted and supported
like an arc along the bottom portion of the sub-supply portion 41b.  In an outer end portion 98a
along the arc, the connection port seal 98 is formed to be thinner in a portion closer to the outer
end.

In Figs. 26A-26C, 28 and 29A-29B, a connection transport member 99 is disposed in the

bottom portion of the sub-supply portion 41b.  The connection transport member 99 extending in
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control portion 99c consisting of an are plate
extending circunferentially is supported on the
transport blade 99b and in a position corresponding to
t he connection inlet 97a. By adjusting and stopping
the rotation position of the rotation shaft 99a, the
the frongfeppdirecGemiransporgsalevéloper §otbe sursupplypopmseld btovard the connection
connection inlet 97a to close the connection inlet
inlet 994, ghat isTfiorm, the le§ talthe eigbip e The pornbeionutansnopphemieo #9 hasa rdtation
b flowng into the supply path 92 can be controll ed.
shaft 98e eud alspigl franspérebladef9bd e \Tht apationisbafs@l extbnding irhihe ifizright
where the connection inlet 97a has been closed by the
directiomfslsoppoced b icd righoerid rotata®oonakd etreidgheoveeN . deENrlt@pgbrtibfade
supplied, |eakage of the devel oper fromthe
99b is € dite@4ally Witlethe 9dRr cifcdhfence WP @6 ech hdfti9ng 1 ASinflow
storage, for exanple, before shipping of each toner

controPyfisr WRonfstink @f P rc plafe dxidPBekaiRBRG AN is sSpeRePonliBe
connection inlet 97a is sealed wth an adhesive tape

transpH blaftE99b 28 in 4 P&itiARBrriBPendify Rehd AltRRctRhfinled@@hor e use.

In conparison with the background-art configuration,

hqg‘?é(cﬁﬁstin?ﬁ&&‘st&ﬁﬁﬁg thE Atk SitioPSMhL ARG SRACRI B Shifo®

the séventh exenplary, é[{rg‘g di rent can %e nount ed
contof F1I 1oL BB Rl YO 20 SL SR Bl 1 97
Thus, LB AL P S60 00 SRUp ByRUBBLERS
conrolte ABRERES Dt Rod B8 BRHST LIS PR X LR Bl
o7abag BB BBl ePB AR %36 AR SR Betlingos bemti
e 4B 080 b BT ERTR bR e Tk o

the .inflow control partjion C i t to touch the
exampf efird g §f <8 BrLearbiet 48R (b Skt pibe
eal can seal. the gap betwee he infl ow control
connecf§ bl 4758 e it oo BN HaRs Giine Pt 169 e PRLIOGE Asen off
end portion 98a. wWhere .the gonnection, pore seal 98 is .
before Y 1 i SopRgrisgRO R A e ek i 48 PSRRI qvgavswimf cartridge
e inflow control portjon 99c, Thus, the outer end
60y to é‘g 35eRreng o 8 s verth empla faebodigt cRURnpIgNigd diree by o (e
. inflow control portign 99c and thereby being .
printer Yagithout any Steﬁofﬁ%@gr? the Epsar e likpe Haisdhe wrveicce cods
. of the supply transport nmenber 96, a first driven
improvegh arln efldition, ifig econtsisndly &xsuprrepsisasiq geierials snshas thefiape taken off or
. cartridge cover 91. At the right end of the S
thelikeconnection transport nenmber 99, a second driven gear

GR2 engaging with the first driven gear
According to the seventh exemplary embodiment, the axially outer ends of the transport

blade 99b and the inflow control portion 99¢ can rotate without touching the bottom surface of the
sub-supply portion 41b.  In addition, in the area where the inflow control portion 99¢ is opposed
to the connection port seal 98, the inflow control portion 99c¢ is set to touch the connection port
seal 98 so that the connection port seal 98 can seal the gap between the inflow control portion 99¢
and the connection inlet 97a.  The outer end portion 98a where the connection port seal 98 is thin

is disposed outside the rotation trajectory of the inflow control portion 99c.  Thus, the outer end
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GR1l is supported on the right side of the cartridge
cover 91. The lower portion of the first driven gear
GR, 1 is exposed downward bel ow t he supply path 92.
When each toner cartridge 60y to 60e is nounted in
the attachrnenti detachnent space U4d', the first
portion Pyigmesgreiaed Ehin thuchmgglagemryintlbwaontesd posed 9pourid therebf being
the transm ssion gear 64y to 64c so that a driving
separafedr ce can be transmitted through the first driven
gear CTRI, Accordingly, when the cartridge notor 66,
68At the right endrof the rétatiot Ihgft Hes 6fthé supblyarssiotteenbda 08 Udst driven
the transm ssion gear 64y to 64c so that the supply

gear GRI1d0suppbited @B iR Gida 08 tHeRArGQRNBGAIoN Af ABSRAN dnd of th
menber 99 can begdriven. In Figs. 2r8 and 29%;E an orHe

conne@dh t@ahdpRR nRaslkk 99 1 B nAUrREh W@b%m%igh%r\gﬁgﬂ.hte @kt Bfven gear

menber is disposed in the supplied Y per storing

: ; : h
GR1 1?%’;')56&!31 hkhSRglRSidk 8f B Eﬁ‘ﬁ%g@%@%g of. qﬁeq%e@g%gqg‘gﬁe{}ﬁg

mai n supply portion 41 romthe rear

driven %%‘@Pﬁleif%cgg% Fld)\%lvaf}& bﬁoivqﬁé ét{ﬂglsr é}_dﬁxvﬁr d ’Wh}gl%ac toxa%/r cartridge

agi tation e 1 00 has a p i'’ke pa e bo
: ' iver Bordg i.on.  100b
sy o HIOR YR SN KRR RSV TR O 0P g
- . j “h.and t I N ppl Y.
engasct SR b BROL LS Fainifi a5 e B BB ing fore can e
v AT ORI LY Bl b AL ed W
. Accor di ngl with the 2 ofation.of t opnectjo
crven SERAROR rlloniod Mo bt isPiese Rt Phveo i hesporly
t he agitati addl.e 100 touches and | eaves the
transp Opﬁgpﬁﬂgg%ﬁ?ﬁ’_ﬁlcg?’}eﬁ LGP ’%@8’@%@9(% Bp L‘? Velr e i nfl ow
¢ dR a2 SRS oo 19D Roe PP g8 petation member i
disposcay Flegioaled pie ot PaRAgP e CTare the rel face of he
. _reciprocat.i tion of the agitation paddle 100 so as
main S%PBF@W@@&%%%W slopmpidhe ﬂ%-%laakywwpﬁlb pxlipesiupvsrd.  The
. .41 I n %gs. 26A-26C and 28, a supply ,Eort 101 )
agltatlogwa@al@q aplate-fiks pasdleror 190 and arenguerike pentacy gipes portion
end of the main supé)I){ portion 41 a. A cartridge cap 1
100b. 61[211%@(1% badsa9r exterdslangihg spagfaeas of tie sub-seriphgparéerdlid and the
. is renpvably attached to the supgly port 101. to
main supplyy RS 4 aw hhe geatagt drivefportifgel 00k axserids Fronsthe dover eud right side
new devel oper can be supplied into the supplied
of the padd}e bespeh008 fayvardhhe gomrrteciaen trangportmempgdl. eAdcardingty, Witidthe
_as_an exanple of an upper end nmenber is supported on
rotationtcf ghe; qepnecion franshert owntber 8 theamptatioRive poGRUM (Hfthoagittion
Repl aceabl e Unit Menory) '104 as an exanpl e of
paddle 100 touches and leaves the rotating spiral transport blade 99b or the arc inflow control

portion 99¢ so that the agitation paddle 100 reciprocates in the up/down direction. Thus,
developer in the rear portion of the main supply portion 41a is agitated due to the up/down
reciprocating motion of the agitation paddle 100 so as to be urged to move toward the sub-supply
portion 41b.

In Figs. 26A-26C and 28, a supply port 101 shaped like a circular hole is formed on the

upper end of the main supply portion 41a. A cartridge cap 102 as an example of a supply port
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an information storage nenber for storing information
about the toner cartridge 60y to 60Cis supported on
the tipper end cover 103. A board using a relationally
known 1tFIF) (Radio Frequency ldentification)
_ technique can be used as the CRUM 104. The col or of

closing mgmber is damasiablyettached & thesapphtpoviel Odunecordihglyy windnshe cartridge
i nformati on for checki ng whet her devel oper has been

cap 108 sedmopedy newdaeyelgiee cancdesugyilied @do &% supplied dedel@rr @byt portion
the toner cartridge 60y to 60c. The information is

41. read and witten by radi o communi cati on between the
CRUM reader/witer 76 and the CRU I NA104 which is
at Anapgd chdcdvae] 03adstah ef@fpla bt BOIHPECHE/ntRE rsBffited on the top
portion 114'. A cartridge hardware key 106 is

of the GaRIABE EA 00N WERURS (CugtbineF R%Jc% HIEENnR MRy HIRRES af Bmple of

of the main supply portion a, that is, on the

an info@SRey st&h%eqﬁelﬁb@rffél‘%fbrﬁl ¢kiBRhation A6ouft Aeltbhd 95t IE gﬁ?{o%Oc is

15 key 106 is an exanple of an identified por

supporfeRloheBPME &l doQert IIOE.e SQ%%ﬁ}ugirﬁg 22&2&%@; WﬁFIDT dio

cartridge hardware ers from
Fre i e D R RN e Byl afsoed
develofh G oMYA LR ATy PG ok Do EEEARE R Rlgb s boen
wsed Rl P ARl it Rt bt B Ber RIS RO B c T
form s 0 B! Byt s St R B R BRI i 76 ang
the CREN E5LBRRh o ol O s AT e et B A8 ndof 1 o

cANABt TEraparEREY 100 e OHLaE he Ik 5 stdeerof e Upper end of
the maif S5y BYBSR B} Pt B0t BarBe SURBARIIo SeEoctn  Elafaoides hardare

6A-26C, 28.and 29A-29B, a recovered devel oper storing
key 100,52 examnte 05%3?1&3{%\6 poBign ceyrgspending e Marbadysifshaidyvare key 74.

empodi ment consists of the main recovery portion 42a

The Cala?r@ﬁ g‘@'gg’a'éftkeﬁ’ ﬁ§6 %ffé’&F ceer ¢iffers digpL thafdpr 3A0gsF eqlein agcopdance

) and the sub-recovery portion 42b in the fast exenplar

with a copgIendiag ong of tbﬁb@(%Yeﬂcfe hagdvpargkeys g8 whichy difenfeany onerfo @pother in
42c is formed in the left face of the upper 55 end of

accordapggawith the colospy aVhenybe eqlerpf Amecartridgerhagdyvarp Beyalt agesas with the
cylindrical shutter support portion Il as an exanple

color ofghe bodyhida hardwasplsext 74 Bretripsotrisionfportipednd recessgortimnnare fitted into
recovery portion 42b. The shutter support portion 111

each othex s@ Hgsthe tagat cattridas §0yeto HBe caneeystarer intthetchiiiénd/dethchneent space
surface of the shutter support portion 111 is nade

U4d'.  §peen. thenbers dpesmot agreqraiils each ethet, thwgmotsusidngetioof intetferes so that
shutter 5 support portion 111.

the toner cartridge 60y to 60c cannot be stored into the deeper portion of the

attachment/detachment space U4d'. Thus, each toner cartridge 60y to 60c can be identified.

In Figs. 26A-26C, 28 and 29A-29B, a recovered developer storing portion 42 according
to the seventh exemplary embodiment consists of the main recovery portion 42a disposed at the
rear of the sub-supply portion 41b, and the sub-recovery portion 42b in the first exemplary

embodiment is omitted. In Fig. 26B, a recovery inlet 42¢ is formed in the left face of the upper
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A cylindrical inlet shutter 112 as an exanple of an
inlet shield nenber is supported on the shutter
support portion 111 novably in the left%i ght
direction. The inlet shutter 112 is closed at its
| eft end. Accordingly, the inlet shutter 112 is
end ofghppeintrecdvery\pation 42m tihdigse?d hnd 294y, a dylirelcival shutteb etpper portion
a closing position and an opening position. In the
111 asghezampje pbH3 stti¢ld syppbti@oitioh ét foshert indle rhaif recovarg srtivhd2b.  The
recovery inlet 42c. NVlien the inlet shutter 112 noves
shutter sugpart parton t Hexthdsiigiy fiposthé teaovery inhee 42611 ethe $dwidris@face of the
112 opens the recovery inlet 42c in the opening

shutterappdrt portion i 1dsimhiadd @pen. aDsVelbpee tanifagd thE1oSRF butthcd dBhé SHutter
urging the inlet shutter 11.2 left toward the closing

supporpp&itibh @1.i S supported inside the shutter support
portion IIl. As shown in Fig. 2613, a seal 114 is

S upRQlirdeidal et Nttdr @12 aPi KamPIIIFaL Bl Ehib ISP & ESbrted on
15 devel oper storing portion 42. The seal 114 is an

the shfRPEIbE Pbrtidn hﬁ%@%lﬁﬁﬂ@@%ggtcdﬁm » Th¥MHi& Bhutter 5192818 closed

surrounds the recovery inlet In Figs. 28 an

19, R0 SR 25 SRR LS g irccion
betweefl%vc%su%:lposﬂ—igﬁ aﬁ@z{hddp%mﬁ% Eoﬁﬁ‘én. arg gfé%%rsﬁig%oﬂﬁ&f, LNk 8tter 112
i ke ["'owefr “coupl’i ng

é arc, a pair of upper an

closs LRG3 4. “RnUPRETDARELE 1O AT B B0 g rosin,
the nic il FI2HERDRE Ko BB WG 420 SRR BT 3 7 om

o pRRRST Ml REineblifl LEVS wEepchon! Mler 20 e e
closing b 8 RSHRRP &1 SR s MV MawAo R 72 por 11 on 11¢

C O RG TE et 052 PR SRR EeH oBIAe AT REREcE P recgvered
s FHTESR 5053549 Pp LB DR A4R0r TUE OB SR
which YERERE udiREVBnEEARL | Ock ol aw 11602 15 forned ae an

O b S o
e SR RS g S 8l
i.n the | ower handle storing recess portion 9l1a. In the

arc, a paipEFPPernddewentauplingpertiona i Hbe an wengr handieqwetion [dék, and alpwer
116d2 is forned as an exanple of a | ocking portion,

handle pgitiem 116dr ot heisippodiesi@anaeml 16 is ssppatedion dheyhandle stppoktgpnetrusion
hooked opening 77. The handl e 116 according to the

91b. 'Bwweenplnganoesinms dt b extdrddeareard fram fheroppebite npeey rid loyvenertds of the

supported portion 116a respectively. The upper handle portion 116¢ extends upward from the
rear end of the upper coupling portion 116b.  The lower handle portion 116d extends downward
from the rear end of the lower coupling portion 116b.  An upper grip portion 116¢1 is formed on
the upper handle 116¢.  The upper grip portion 116¢1 is stored in the upper handle storing recess
portion 91a. In the upper end of the upper handle 116¢, an upper lock claw 116¢2 is formed as

an example of a locking portion, which protrudes upward correspondingly to the upper hooked
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of resin as an exanple of an elastic material. \Wen an
operator pinches and holds the grip portions 116cl
and 116d1 from above and bel ow, the handle. 116 is
el astically deformed around the supported port on |
6a so that the lock claws 116¢' and 116d2 can be
openinget’r adtlewer grigaradtion H6E] gfornReAn2gCGownchad8le 146d. The lower grip
pl ate-1i ke gear cover 117 is supported on the right of
portion hk6d1 hastotee inlthélowkr handipeswringasess polffon %l aanIrethaowek enddf the
a gear protection rneniber, which is fornmed into a
lower Bdgifre] 16d4 lbaver lbck ¢lbatl 1682 is femednd 4nl ctg@pl@f alocRih ion, which
pai r of upper and | ower finger passage ports 1% a as
protruddsdoph@ardabregendihilofo Meldver Abckel @pems 771 t he gear
cover 117 correspondingly to the and%e storir.ig

I €TIRSIRnBIeN 16 Qitdrdidg @.-thelddlsnth ERGplry BmB&itbAN§ fobhE integrally out
and 116d1 of the handle 116 can be operated fromthe

of resi®td & S8mPfe IraR cHGRIMANET Whén anlghePllo h@@ﬁltdq{ol’dssﬂge%irp

118 is pasted on the outside surface of the gear c

portions Y {6c 18 11621PkHA2bAeYand BAbw AS hirRiN 6§ mlc?gpc{ef(ﬁﬂled around
f I'nformation

i nformation description menber, In whic

e R 154 P 6B 05 PR AP ol
i i . | .
CoRSH AR BTSSP o

manner as
1M r~t:one tri dges 50y. to 6Qc. exce
handie {46 M Pkl b B RE Bl R T i e G Tormea
. C rid 60k t sane t hose, of the
into a PR nl B P A e elRecetet 1o PR phHane g ioler passage
ferred to t he same nuner and det ai.l ed .
ports 1 S ek Bk orbeilih S ERG e da sever o ltsspangingly to the
the toner cartrjdge. 60k _accordin he n
handie e RARS PS&obi B ORY tRaEPapHds el g TR Shibepandie 116
suppl ortion.41a’ is longer jn width in the
can be ??%%?Jﬁ&ﬁrﬂ“e t?’éec?afit%getaﬁ%ﬂi’%f L]e7, mai n supply portion 4la
of, any, ot her col gr. Accordingly, the capacity for
stBtHS bmafeveﬁ%lplég i§ ppstel gn gﬁp)mdééu’éﬁfé@é theeaipal oyerrll7. The
storiqq ortion 41 is made Lan?er_than the 57 . _
explanaiopy seql ¢ 980 B3 exagple ﬁﬁﬂulg?fmné% PHIRtRB megst itehich information
develeggr storing. portion 41 of,qg% other color. In
about agiaaed GOl  ¢oFESRARAINS RIS etcyis describesh 42a' is al so
formed to be longer in width in the front% ear
(Black ‘Honea £a5tadee) han the main recovery portion 42a of any
other color. Accordingly, the capacity of the
r dbeblaelewne) werdgretik aspading totht seyepbrextroplagznite dinsae is
| arger than that of the 5 recovered devel oper storing

configuprsirin thsrsame nefnerrsy thet add awbC oelosonertrattridges 6Pe toodler edept the

bl ack devel oper
following points. Constituent members of the black toner cartridge 60k the same as those of the

Y, M and C color toner cartridges 60y to 60c are referred to by the same numerals, and detailed
description thereof will be omitted.

In Figs. 27A-27C, the toner cartridge 60k according to the seventh exemplary
embodiment is formed so that the main supply portion 41a' is longer in width in the front/rear
direction than the main supply portion 41a of any other color. Accordingly, the capacity for

storing developer in the supplied black developer storing portion 41 is made larger than the
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storing portion 42 can store devel oper fromthe belt

cl eaner CLb as well as devel oper fromthe black

phot oconduct or cl eaner CLL which is used often. A

configuration recess portion 121 is forned on the top

rear end portion. of the main supply portion 41 a
caPaC%ﬁr SOPRHERVEPPY 1 drersHrplisd develancy somes Rariden 4l1otfagy other color.
storin%_a | ower-side front portion of the fixing unit
F. Imadditionoihe meingreqyemtnosipnetalip alse fosmpdiotbedgngenia width in the

fixing unit F has been stored can be disposed in the
frontrexdlitegfinnghandhe mainaseovpryrmortiom 422 of anyrptled @plor. orf\ccanlingly, the

i nflow recess portion 122 is formed on the left side
capaciyf ofitherec@ieead ek idevealeper stedikg partiert 43 is made largve thie dpeof the

side wall thereof. The inflow recess portion 122 is
recovefast dewelopertstoriag peiiapd?2 déapryesise dolonsi the thdwvecoveied biackdeyeloper

portion 41 a' so that the conbi ned path storing
storingyemtiorod? Gan3totbdavaloptreioni theddlt cletreer Ok ab REll avddvelopsisirom the

portion 122 when the toner cartridge 60k is attached
black plotdcbaducairckamerenk/vigdtaie hsgindfteapace U4d' . The infl ow

recess portion 122 extends in the up/down direction

f r QuvrfipRrdidh Recdssioltionlan tid Bnddléh the @pirbe cABRpHHibEEOKE fkin
portion 42a'. Accordingly, in the seventh exenplary
supply @SR 4TRHorredpddiRg 19 ekihe gﬁﬁﬁls@ﬁ pbitioA g€ fR Aorink & 'I(R)lver-tsf&l% front

y

i nflow recess portion 122 is formed can be easi

portiortlbfShd ﬁ'ﬂﬁ%ﬁﬁi@ﬂ FTIRIPréthRiRAPARTon® VHerd ORRE of 4R £8hd ThifORS been

60y to 60c in each of which the inflow recess portion

stored dedvbe BspoQid ih e BBfzurdtiSecebShoton {ACOYNI tion and fal se

attachment can be prevented.” Further, even if any

Ot1H@AdifON, Ah it ecess BbAibh §8LIs %eﬁ%}m ggeéfleﬁ id98f 38 1dn@r &?tridge

attached into the black attacl ment achnent space

60k, th%‘lés, on tl?é:&:éeg@r@fd% vl thdrbF, OTHEIBRI 1 Oesd it %nnf:l%régﬂlr%gcﬁ 1ontto a

to 60c where the inflow recess p

e LB AL EL MY W PSP IE B9 B0 Uo7
T R S
o RSy S0, TRR BT L SR o AEGETTD  e
S AT R S SRR A

S S S Gt e S B
e n BB a0 LI Bhack L il
oo It B G At 2k o4 SHBPLY PR

cart rc'ltdaige cap 1 02 is al so standardi zed,
recognition an se attachment can be prevented. Further, even if any other color toner

cartridge 60y to 60c is going to be attached into the black attachment/detachment space U4d'
accidentally, the other color toner cartridge 60y to 60c where the inflow recess portion 122 is not
formed interferes with the combined path storing portion 73.  Thus, the toner cartridge 60y to
60c cannot be attached into the black attachment/detachment space U4d'. False attachment is
prevented also mechanically. Therefore, according to the seventh exemplary embodiment, a

member for distinguishing black from any other color, that is, the hardware key 106 is omitted so
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(Operation of Seventh Exenpl ary Enbodi nent) Figs. 30A
and 301 are ,dews for explaining the state where each
toner cartridge according to the seventh exenplary
enbodi nent is attachedi detached. Fig. 30Ais a main
portion sectional view showi ng a supply path portion
that the gxpepee requited fontbe bartivare tkon 06 carberédiged. hde bk hardware key can
attached. Fig. 3013 is a nmain portion sectional view
be omgiedytiubgpap be pooidedy inl et portion in the state where
the toner cartridge has been attached. Figs. 31A and
3 1b3dditien,in ¢hvesbldclirtorex pdraridge 6@k ddoerdrigad enewbemeh dxlegplary
toner cartridge according to the seventh exenplary
embodémbetpthasupply sorat(latndaied aith d@.supplg pordsliD1iof thd Jidr Bolors is
portion sectional view show ng the supply path
formed)and tteRaitiideltep $02isalsvbgh®rdiigl. t oner cartridge has
been detached. 15 Fig. 31 Bis a nmain portion

(Operzi8f bf SVahth\HxeMphPPMBEdiiRgr) r ecovery inlet portion in
the state where the toner cartridge has been
detiag heA and B BR VST EExpHiRRE Ak di &Frh
exé%glar;nenbodinent coﬁ?igur%dégﬁﬁgﬂkﬁ%%ﬁﬁuggge OE%?

accordid tb e sSvHRRl éx%glﬁgﬁ%gb & erﬁtiie[gﬂga%dﬂlg{at:ﬁéap ﬂ’f%p 5’% %rﬁfrgiain

enpty because t oper been used
porion BB QLT e 21 08y 1 108 S B g
en i 190508 FELARNES B D OB Rl B
state R oy B B b e Dol 0w The | ek cl ave 116¢2
AR S L e R BSR4 S
ot 00 AR A 5B PR et
u

o}

: l.led out .to the .right in the state: where the |ock

view s@iwjueths Satesy Gk the pletir el Beredinaieans beigtiched.

. ocked, the outlet shutter. 93 noves tq the, clasin

Fig. 315&%? R BPosion ieliqna Yo o viag fherocovera Telgipoftisnipdhe st where the
shu tgr holaiqgﬁapring 94 in the toner 59 cartridge

toner chiiep ngetadigf- aku in Fig. 31A. Thus, the supply
om@let.4lcgjs closed. At the sang tinme, the inlet
s hiythe@rinien B acerrdine o the sevepibespmplapsaniadenens fonfigaraddiys, when
end deeper, side due to the, shutter urging spring 113.

developep fjsthe ﬁmll?i@y\?@w sofingtportipg 41 Seeqansempty becawrgithe dsicloper has
when the toner cartridge 60y to 60k is detached, the

been used p duesiquimpgs fogmatig, the éorst gariideepOyio S0k is rapleced withgmew one.

to the closing position due to the cylindrical urging
s p¥haaghe@nersagrdgeHOy to 60k is detached in the state where it has been attached as

shown in Figs. 30A and 30B, the operator pinches the grip portions 116¢1 and 116d1 of the
handle 116 from above and below. The lock claws 116¢2 and 116d2 are retracted inward and
detached from the hooked openings 77. Thus, the lock claws 116¢2 and 116d2 are released from
being locked in the hooked openings 77.

When the toner cartridge 60y to 60k is pulled out to the right in the state where the lock
claws 116¢2 and 116d2 have been released from being locked, the outlet shutter 93 moves to the

closing position on the left end deeper side due to the shutter holding spring 94 in the toner
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in Fig. 3IA Thus, the supplied devel oper inlet 12c is
closed. At the sane tinme, the waste outlet shutter
26¢c' noves right to the outlet closing position as
shown in Fig. 3 1B. Thus, the residual devel oper
outlet 26b is closed. In Figs. 30A-3013 and 31 A-3 1B
cartridge 60yi® GOlas shaven in &g B 1A ar Thusdthe s@®jy cwletdlc isdusd. t At the same
turn fromthe state shown in Figs. 31A-3113 to the
time, th¢ ala skiiterhl 2 moeis ¢rsthe 804inG P&itidnront the kfiead deeperside dve to the
supply path shower in Figs. 30.A and 31 A the
shuttelcagipg sprinigvid 30 pEhusnthe paotéro inl& 2ac penetd.at es the open
t hrough hol e 92a and touches the outlet shutter 93.
Wiradtifien i rthe@dhérichiiie @0y td 60kGO Kethched fthes Inlt@ shubisuash the
to the left in this state, the cylindrical urging
printerSPEide o8 right & tBS Elo§iad pokititaldae iRde cﬁlﬁ{dhbzﬁ ﬁlré‘u.ﬁ?dli)ri?é‘ 88 as shown

shutter holding spring 94. As a result, the inle _
in Fig. SAt t ghud ‘ﬂhe%ﬂ}tjﬁlféﬁ deRIYped Intke 198 istchRedl S AthdaRte tikheDBE MRSt

to move fromthe closing position to the opening

it . : I et 1y
ol SRR 48 s TRARORS i L o,

- | fosdd)! €t 12e' is opened earlier than
IE$dw§Eg&%g%g?§E%%$$§?OE%Q. Then, when the inlet shutter 84

P9, oY TR PO B AR

further, r sprin

turn £ g8 h%rs'iﬁ“r‘éj?hpgo?ln?? Egég% -3 E'% tﬁ’é%t%t? tn ! hiFLs. S 268 . b NRase, in

to nove 0S1 Nng posi ope g )
[ bl en utlet shutter 93 re es e
the surBRILH Hoy 1 Pk AR 518, B strerVbhsine Wit Rindyafs the
n e.toner .cartridge .6 0 ,,60k side is opengd. to .
open 1) AR FBbAG Rl o s St e RREGE ghro ok
th I at.h 92 i onnect ed to .t he, suppl.
further et 13 e et i tts, (e gy Tiincal yistng g 58 BeHcy dpfgmmed
. Lhe_.supplied . devel oper stori ortion 41 to the .
cartier {5 SRR Pline SPROE LD (e Tent R Siks il B4 o stabodn ot te
.. tn Figs. 30B.and 3113, when the toner carfridge 60y taq
printer §heBir ) wOVF PP heCIgie RHOB G RROTTE KRR T8, Qi he
fro en f the residual devel oper transport path )
movemspCPlohe b SBeR AP e BFHER ORI b0 Cga mpled Srelope il
.. inle s@ytter 112 on the toner cartridge 60y to 60
12¢'is ‘?R?Re‘i?ad 1 tRgRdhe suRBlYoyHeA leartri dge 60y to 60K is
pushed left in this state, the. flange_ portion 26¢c' of
t Haeheydica thaiplebshuen fidhaying sroved &b ereningpositign camot eve
recovery inlet 42c. Wth the novement of the toner
further, the shutterdeldig sprigg 8 s elastiealals fosmerdst | 4t a it thsrougigshutter 93
noves to the outlet opening position at 5 the rear
begins torpapwedtom the clasing pesiferioshe onehingipebidon. s Hlltengwhenthe gwlet shutter

ushed by the front end of the residua
93 reaches the opening position, the supplied developer outlet 41c on the toner cartridge 60y to

60k side is opened to tum into the state shown in Fig. 30A. In this state, the supply path 92 is
connected to the supply cylinder portion 12' so that developer can flow from the supplied
developer storing portion 41 to the developing unit Gy to Gk.

In the waste path shown in Figs. 30B and 31B, when the toner cartridge 60y to 60k
moves left in the state shown in Fig. 31B, the front end of the residual developer transport path

26a on the body side of the printer U touches the inlet shutter 112 on the toner cartridge 60y to
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devel oper transport path 26a so as to nove right
relatively to the recovery inlet 42e. When the toner
cartridge 60y to 60k is then pushed to turn into the
state shown in Fig, 3013, the residual devel oper
transport path 26a sticks into the recovered devel oper
60k sidt. ori ng portion 42 so that devel oper can drop down
into the recovered devel oper storing portion 42 from
t hWher fiedoigdr carttizige l60p &Y 60RUS pehedeh in thik stdid, sheSlaaEportibie26e’ of
| ock claws 116c2 and 116d2 are el astically deforned

the wabt watlé shatitd 26 &uichdsalid ide bNthe rdcBeri B¢ adc. O PFRK @Sk ément of
Thus, the lock claws 116c2 and 116d2 are | ocked in the

the torkRPEHEIdOPBNoHOR, th while bR SHuftbr 103em &R &SRB bul obdng position at
tuner cartridge 60y to 60k. In addition, the printer

the reak-theRSE OT(Ok Mk dcasidie the?n_ﬁéftesﬁﬁtlﬂer%@g?gﬁg b? RO TR of%ﬁe residual

has simlar 15 operations to th he printer

develo ! %O?tq)aHPZGa@‘é ab id rﬁ&veq{aﬁhyeiea{}ri‘,gglg%@fﬁg Iré%'iﬁ?r? Elﬁée’tqbge Mhen the

Modi f'catonsl The exenpl iments o

toner cht@ﬂ(gé%:dlog o BRVE ﬂ%ﬁ%ﬂsﬁéﬁ ¥ ﬁl%lgﬁ?}]tﬁg Qe sh%&@tfg%ggg}rﬁg reisisd,ual

I nv on I's not Fimted e exenpl ar A nen
devecfUt Q4 TS VS 8B e B ko 250

devtoR SRR S35, SPRSAA U5 BB 2 g
(hvdof?ogﬁﬁﬁgéped bel ow by way of exanple. (1101) Each of
e rementi oned exenpl ary enbodi nents has been

desgr.i hed on. a in as i mage .f ] appar at us
o0y S aleRt Bl e R e s Qeicelbiferotgn Toveg dadhen
.thereto ut can.be ljed tq a imle machine,  a
fited it B iR RES by TAMCOHpOSK Hevalchs ABY bicgh Pardackeii e
|1 .of pl ural of those nctions of the facsimle
hookedipenieLisestha tegpy e areichs iaer carides s bllon. ¢ he
inpvention . is riot limted to a color ipage forndn o
agﬁb%t&gtﬂ% theggyintez Liacgerding be ﬂ’@ée‘feBtheerlﬁBHﬁtWW?fﬁg@és similar
.form ng apparatus. (1102) Each of the aforenentioned
operatinsdpiosg Q&Eﬁ%‘&?f& Atcording toghe rstrfHih exemplery enbogliment.
.configuration in which an internedi ate transfer belt
@Amhﬁqgﬁﬁ§gd as an internedi ate transfer body. The
invention is however not limted to the configu ation,
bdbe exgmplery spipofismenisef thedayebtiguhaveibeen dascribgdiabovedn detail. The
. dnternediate transfer dr-nni is used. In addition, a
inventiqryig pefflnitadrip therrpinplgrysembadineenie diratagous madi§tationbedntbe made on
_ has been shown as the transfer unit. The i nventi inn
the invgntign pigthinl thersaopel of the gistoBheioméritign statei mthe Eppendingnpires. a
configuration may be naade in such a manner that the
Modifigatioms (b9d) twt(&109) of the invention will be described below by way of example.

(HO1)  Each of the aforementioned exemplary embodiments has been described on a printer as
an image forming apparatus by way of example. The invention is however not limited thereto
but can be applied to a facsimile machine, a copying machine, or a composite machine provided
with all of or plural of those functions of the facsimile machine and the copying machine. In
addition, the invention is not limited to a color image forming apparatus, but can be applied to a
monochrome image forming apparatus.

(HO2) Each of the aforementioned exemplary embodiments has been described on a
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transfer body is orntted and toner inmages are

transferred directly fromthe photoconductors Py to

Pk onto the recording sheet S as an object to be

transferred. (1103) In each of the aforenentioned

exenpl ary enbodi nents, the charger cleaners CCy to
config@fatiomaywhieh amintdreediate traddde)belt iustday dntinteastitatihsfer body. The

enbodi ment has been descri bed on a configuration where
inventib@vehopsrer fic tioied asthbyorfigaratieh, tbutdmaeappl{edio h Sonfiguration in

accunul ated. The invention is however not limted to

whichtah éntererietiagiifaatfeOdrumAs GRAT | B AALItOR, JFdhsReuRTBRIRidgHin Siteihediate
a manner that the recovered developer is transported

transfc? Belt ABERULEHRMI BHR tAnsROANET ThY §RetondSndt IRERATAHLE
vessel or into the nearest Y color toner cartridg

el 2008 SMaA LD e o
g T T
Pleont o re ook g R AL e Bl ey have ¢ he sane

e A T e

I'S case, apes

tandardi zed. 20 (1106) in the sixth exenplary
CCk“%ﬁ%%&?ﬁ%%t, the agitation spring 53 is provided in the

00 SRt G PR BB ¢ Sl L0
oo YL SRR BT REEL i 0t b8 S5 S10BS
it B B RS D 50 e

each of ths af orenent.i oned exenpl ary enbodi nents, it
developey isfzansparisd pd fespvered iptoe TReYEIYe e85! anpscparale Nessplosinto e
iillystrated (p the exenplary enbodi nent. |-1|owever,
neafestt‘fh@lf?ratﬂ%ﬂr saringige f (ryinipesame seannerpsiin the digst frotird exmnplary
accordance with design, specification, etc. The shape
embodigienfshe handl e 44a may be al so formed into any shape.
62 (HOR). Each of the aforenmentioned exenplary
(HOS) e fmyershet thesforersensioasd exesipldry embesimgnts.dbia tlpsingd &t inge the
_Where the residual devel oper transport path 26a is
capacity gE@e blagk fonercarthidge leeveillpstrai¢det The Meventiah is bowesst ret limited
thereto, by way of exanple. The invention is however
thereto.nofhg blagkitewrer cartridge maydwtd a szné eapacisy asdlirn efanyather color toner
structure known in the background art, for exanple a
cartridgeoniri thisrcasel i shapheoishatonemavddgesinmydte stagddrdizeed t o be
open in the upper surface of the sub-recovery portion
(HO6) 4 2bthe sixth exemplary embodiment, the agitation spring 53 is provided in the supplied

developer storing portion 41.  However, the agitation spring 53 may be provided in the waste
developer recovery portion 42. In addition, the shape of the agitation member is not limited to
the spring shape but may be formed into any shape such as a blade, a so-called paddle, or the like.
(HO7)  In each of the aforementioned exemplary embodiments, it is desired to locate the handle
44a in the position illustrated in the exemplary embodiment. However, the handle 44a may be
located in any position in accordance with design, specification, etc. The shape of the handle

44a may be also formed into any shape.
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and the residual devel oper transport path is connected
to the upper side of the recovery inlet. (HO) Each
of the aforenentioned exenplary enbodi nents has been
descri bed on a configuration where the sub-supply
portion 41b has a flannel -1i ke shape, by way of

(HO8) e x Baghl of theRfereinautamed exenygarp embbdimenis tag eeh Hescribed on a
configuration. The sub-supply portion 41h nay be

confighatioe wheriertheresidyal dérapper frarispet paopéazie isetedvintd i, reédvaty inlet
I's, one or both of the widths in the front/rear

42¢ andicomecied therdtd, anehytdfexdrefle/ r Tighhvatioe Btho®avdr iosliaitddanb the
than that of the nmain supply portion 4la. The

configirati@goi A gorthes v spuittar kabwh hethe s&Xploahd ar® Rtaoffiguration

the present invention has been provided for the

where Be¢dd0&9 $nl6fis fdrnb@ {0 iRtdpeR irARElusRe &irfabd baRe subtrebsveRYortion 42b
i ntended to be exhaustive or tolimt the invention

and thd Rsitha dBV&&pes BakspbiBatl iSOhRASEM to @H&?ﬁipﬁéi’%!idé’of Hﬁrfé(covcterg inlet.

nodi fications and 15 variations w be appar ent

odi f1 d 15 V: | _
A B o P B et e B R ang

contgGIBLEA et 12 0600 PGS0 SONEDN ORI, ot ampe.
Tein b ol e 0 =90 R 3
o 5 L 8B R g i
ot Y008, SRRl DB e 8 20,719,

S a5 R L 5 BBV b2y mcrion s
oo AT A BB B EISHABEL AR 2F ) 159 v
or to 15} i oVl o aeiist ROSHGISERL )P g el gsians and

. .that. of the first _supply.storipng portion; and a )
variatiopy Sifl be ShPHTeAt t REARpHIcEhild Bliorop Phestismelpry pmbeiments are

segond supply storin portion flows qut; and a _ )
chosen a5 Slaicibgd 4 <5 e Pes tegPlagthp dxipeiples jof dha dvergionzand its practical
. recovery inlet which is disposed above the supply
applicaiiops; ghereby enablingcethers skifled in the art to understand the invention for various

exemplary embodiments and with the various modifications as are suited to the particular use

contemplated. It is intended that the scope of the invention be defined by the following claims

and their equivalents.
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gravity, in a position displaced therefrom
horizontally arid within the horizontal width of the
first supply storing portion, and from which recovered
devel oper flows in, and 15 a recovery storing portion
which is provided tinder the recovery inlet and in

WHAL R €hAIMEDdSv el oper flowing fromthe recovery inlet is

1.

stored. The devel oper storing vessel according to

Cl Aidavelopenwieried yYesscheompresingery inlet is di sposed
adjacently to a vicinity of a boundary portion between

t haesuppliedf developasiopihg pettion inetpdpngr t i on and t he second
supply storing portion. 3. The devel oper storing

vessel aadiot dipply starig pition whidh is 2toradteatestlopdrhebsapplivd to a
supply storing portion extends downward from one

hor i dewvalogér wmitgd of the first supply storing portion

and 25 the recovery storing portion extends in a

verti cal agécord hipply sading@eftionywHih it BRvERE QAk: i URRsMpply
storing portion. 64 4. The devel oper storing vesse

ac c oditiriptholttonaml ferifed With@ HkidBntdl wibthQMEbwa: thirthitthe first
conprising: a space which is fornmed under the second

SUPPuppl§tsPEinpoiBhidn@n and horizontal ly adjacently to
the recovery storing portion, and in which constituent

menbers Qhuly oo Whithise déveRPAAIGR e B Slring

with the deveél oper storing vessel is disposed.

devel PRerAGiungqvessel according to any one of
daims 1 thorough 4, wherein the supplied devel oper

Sta%éd'\‘lgreHQF\;i/éldﬂ%r b ErdhaGsindevel oper, and the

first supp stori portion 1S formed with a

e Y _ : Ly .
ori zont al, Wi dLh ‘%‘?ﬂgﬁglb %Bﬁs?,g cfla%ie)e eﬁf tggself'ﬂpfgfc%urﬂ?ﬁg Bdtection of

storing portion
tian f. Qr | . her . .cal t.h .

b1 iy e R IR Bori A b o o i

h i .5i de wh th :
dovar SsaRNGRSER sChuf BBl e DERS TR SRl Redbetf s in and
Por i on Ao By P ing RTPR SRS b 0 5 e Tegecp o andin
int i nfl : tion. 15 6 he d I
ot orTHich e 0SB rEEaSTal Ryt BF redven Bl R
conprising: a configuration recess portion which is
formed in a horizontal end portion of an upper end

portion of the first supply Qring. portion for the
D46 REEISPe Sare VoS AIg  h 0Bris PPNt
the recovery inlet is disposed adjacently to a vicinity of a boundary portion between the

first supply storing portion and the second supply storing portion.

The developer storing vessel according to Claim 1 or 2, wherein

the second supply storing portion extends downward from one horizontal end of the first

supply storing portion; and

the recovery storing portion extends in a vertical direction adjacently to the second

supply storing portion.
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menbers of an inmage form ng apparatus to be nourned
wWith the devel oper storing vessel is disposed. 20 7,
"the devel oper storing vessel according to any one of
Clains through 4, further conprising: a supply port
which is formed in an upper end surface of the first

4. supht Jeveloper steyingoesselonscording ta anyranatef Elpims Héveighde further
be supplied is supplied into the supplied devel oper

comprgjingy i ng portion; 25 and a. supply port closing nmenber
which is attached to the supply port and which cl oses
t h@spaseippich iplormbed @ieBthe fdvendiaipplyspeing poaionngd keisatally
according to Caim5 or 6, wherein the supply port is

adjacefidy twetbe fenovtehestbringsortsanp phd/insthich dogstitasnt inembéme of frtiénage forming
bl ack devel oper, and forned into the sane shape as

apparatisad befmoantsd piith yhepier¢loped swEdg vébsél if disgokedsuppl y storing
portion for any 5 other color devel oper. 9. The

devel oper storing vessel according to any one of
Cainms | through 8, further conprising: a supply path

5. Wl dehelope'siRitlg vebs@l ab@iBihg &ty dhe bI€lafRC PibebugH ﬂg‘lvﬂerein

storing portionin the direction of gravity, an

Whhé€ Supkt e elobét iofl] Lol i I
| h Sl eaiRloptt SriigRbtiof slofRld PRI AR WA ik Qupply

stoﬂng?l?gtgilngﬁs g)‘gnhg ?v;]ﬂ’i‘ta'r?gﬁédé%atl Eﬁ&tﬁ?&g&{kfl@ﬁtb@%ﬁ a %% ltsf;/ﬁﬂ’}' briddortion
e
SURRAYoW %LS%&)O f%n.‘f%ﬂﬁ%& infh ﬁl@%@%‘:ﬁgsg& o'nsan?&%[" %)%Eee gdé Rhere
| r e

an upstream e in a transpor ection o
s L e A T R
dercoB R0 LS B T S FSRRRTEHRorion
connection path; and
6. The developer storing vessel according to Claim 5, further comprising:
a configuration recess portion which is formed in a horizontal end portion of an upper
end portion of the first supply storing portion for the black developer, and in which constituent

members of an image forming apparatus to be mounted with the developer storing vessel is

disposed.

A The developer storing vessel according to any one of Claims 1through 4, further
comprising:

a supply port which is formed in an upper end surface of the first supply storing portion
and from which a developer to be supplied is supplied into the supplied developer storing portion;
and

a supply port closing member which is attached to the supply port and which closes the
supply port.
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20 a connection transport nmenber which is disposed .in
the second supply storing portion and transports the
devel oper toward the connection inlet, wherein the
connection .'Ta.r sport nenber includes: a rotation
shaft, a transport blade on the rotation shaft, an
inflow control portion in a position of the rotation
shaft corresponding to the connection inlet and

8. cl| bhe dryeloner scwimgaetstlmgeoriling ¢ Claind Soeéwheartinng i nf | ow
of the devel oper when the rotation shaft steps to be
opthe seply port isdora®d drotha dicst supply stdrétg. poittn fFhthe Hiaviedopleper, and
storing vessel according to aim9, farther

formed mtpth samgshap&6s thaté akupply prenfoanedvniadhstisappdy stpiggsbrtion for any
around the connection inlet and which contacts wth

other cohve devidldpewy control portion to seal a gap between the
i nflow control portion and the connection inlet, a
renoter end portion of the sealing nenber fromthe
connection inlet being disposed outside a rotation

9.  trRjealiabyer@forihf @edsélfab rdiBOR in§lon®6f t1aBhs T Bk Gich BIfuphéh
rotation of the connection S transport nmenber.” 11. The

compridgel oper storing vessel according to Caim9 or 10
further conprising: an agitation nenber which includes
a . : :
e R e sae i Ppg Py Pt Eanyin e

directiobfPavits, AdSREGELtdnRs i Edebitf Bfec nﬁitc%f t?ghe BREALOS
SO as to reciprocate 1 n contact w the 1 nflow

ALLAlhRBELden or the transport blade with rotation

of the connection transport nenber to thereby agitate

t . 1.2-. i i .

c e Y AR e 0l R YRR ARRED B B i he dept

Jetaining an image on a surface thereof,, 15 a

iteeH dével oping unit which devel ops a |atent image on the

suyr [ e.retai.ner j.nto a visible i e; a

ASHBAE e T RIS Rl R Bod oo P BarBrs e
develosy gv% %fsut I]e I 'ert1_age retainer, and which transfers

RheoW S|thol eplﬂlrﬁ‘ét or, the surface of the imge

retaine |

t Paderarok P bR e iR e e gl dirgegon ofthe

deeo B b S B B o SR B i

devel oper on. t I. e )
a connection mPet wtlllech 1%%11ed above the connection path and which allows the

gravi

developer to flow into the connection path; and

a connection transport member which is disposed in the second supply storing portion
and transports the developer toward the connection inlet, wherein the connection transport
member includes: a rotation shaft, a transport blade on the rotation shaft, an inflow control portion
in a position of the rotation shaft corresponding to the connection inlet and closing the connection
inlet and restricting inflow of the developer when the rotation shaft stops to be opposed to the

connection inlet,

10. The developer storing vessel according to Claim 9, further comprising:
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retainer; and a devel oper storing vessel which
i ncl udes a supplied devel oper storing portion for
storing devel oper to be supplied to the devel opi ng
unit, and a recovered devel oper storing portion for
storing the devel oper recovered by the inmage retainer
c| @&33ERg MgAbeeVRich dlispasediaspad thetconnastion/iast and which contacts with
_includes: a supplied devel oper storing portion
the inflqye fangriohpprtien foiseal i gom pesvgerstho irifloyr gootroli rortiontrind thei connection
stored a devel oper to be supplied to a 67 devel oper
inlet, a painpter endspatordofshmpyshingshembardgropotht camevtitinghlet tseing disposed
provi ded under the first supply storing portion and
outsid¢ @ratgtnwiajchtoay diche mnwabntvel goitionastaiinveewith foamioh bfithe obnnection
the first supply storing portion; and 5 a supply
transpatitnemberf r om whi ch t he devel oper stored in the second
supply storing portion flows out; and a recovered
devel oper storing portion including: a recovery inlet
whi ch is di sposed above the supply outlet in a
11.  diTiedeh€lBpdfstorigf f¥séDaccdrdingtdPORink b @R 16l ifgfeAESAprising;
therefrom hori zontally and within the horizontal wdth
Of antdgRatidnradmiSed Pblich idlQdes BGoRAE GO porBBTthhf @RWRIVE and leave
recovered devel oper flows in, and a recovery storing
he tra@brk | hé il i MK ' | i
e e B Sl SR PE R ALY Fif oy soring
i . ! : _ .
portion 3818 %o defipfce @lcontant i itlitegﬂigcfw EQE B&‘tl@xp&atﬁé‘{rﬁ%ﬁ?rct: Rlade with

conprising: 15 a plur I mage retal ners

ol AL EEEL R BTN MRS, 1L

i mge on the surface of the plurality of inmage
retainers into a visible image; a transfer unit which

i | - - h f f th

= qura ?§§g¥&$ﬁ§§€8g§€%§?%é$,taﬁdsagi2ﬁet?an;f2rs_the
R LIRS R Rl At bl oot
R L AP SIS AR5 kPP PRE R Raermo

a visible image;

a transfer unit which is disposed to be opposed to the surface of the image retainer, and
which transfers the visible image on the surface of the image retainer to a to-be-transferred object
in a transfer area where the transfer unit is opposed to the surface of the image retainer;

an image retainer cleaner which recovers and cleans residual developer on the image
retainer; and

a developer storing vessel which includes a supplied developer storing portion for
storing developer to be supplied to the developing unit, and a recovered developer storing portion
for storing the developer recovered by the image retainer cleaner;

wherein the developer storing vessel includes:

a supplied developer storing portion including:

a first supply storing portion which is stored a developer to be supplied to a
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13.

a plurality of inmage retainer cleaners which recover

and cl eans residual devel oper on the plurality of

image retainer; and a plurality of devel oper storing
vessel s which include a supplied devel oper storing 25
portion for storing devel oper to be supplied to the

pl ur &FYQI%PebmHevel opi ng units, and a recovered

devel oper storing portion for storing the devel oper

r ecover ed SBsPndsapmdY sipdng poptiest whighipeprovaded under the first supply
cl eaners; 68 wherein at |east one of the plurality of
dev eFlepeg pation indgoveskeittsa horizontdbwidtlenastopet iheul that of the first
devel oper storing portion including: a first supply

st or Bunglyperiniggortwin; @l i s st ored a devel oper to be
supplied to a developer unit; 5 a second supply
storing poenpplpoutishiroin wikclpthedédépernoted ir the sdebfiddupply storing
supply storing portion and formed with a hori zont al

wi dt portieutt flomesutf dnn t hat of the first supply storing
portion; and a supply outlet fromwhich the devel oper

st ored idreédvereﬂele@él?es btBfhy/p&ti6 inBRidinpor ti on fl ows

out, and a recovered devel oper storing portion

i ncl udi ng:a ResvRBPMRK Which iedispidddbol & thd issife 8@V Brection of
the supply outlet in a direction of gravity, in a

POSi frb@ity, M SRJsAIGE @isﬁﬁ@éd%ér@ﬁ%rﬁ BbtZRRlahY waleh i ﬁgJHantal width

the horizontal w dt of the first supply storin

por t $fake Al hphlly ABNE b&Hioh 858 e hedhilE ﬁe%b%&f defvl:lgﬁ% floWs in, and

and a recovers, storing portion which I's provi

under  t RgedREPURINg ipeﬁﬁh v ik Eﬁo\g’%&e& Ondeh g}eggéﬁ%gxﬁ/gﬁ%ﬁqagd in

15 flowing fromthe recovery I I's st

Plfial it e RiordeNEL AP KO ﬂi@f&éveg%gmg [QYged for storing

di fferent color dev pers re ctively; and a
plurality of image retainers, a plurality of inmge
retainers cleaners and a plurality of devel oper

st %F% ﬁﬁ@ﬁ! 8 correspondingly to the
pfﬁi% %¥ 0 J%Q%%%ﬁgﬁg&%%ﬁgs 20 respectively. 14. The
: mﬁaﬁ@ E)Fﬁﬁh%e ?Qﬁﬁérgkv'ﬁlschargt%% rw%f%%et%i%ingaglirrrpagzlesdn a\Aéhu%légé tHereof;

a plurality of developing units which develop a latent image on the surface of the

plurality of image retainers into a visible image;

a transfer unit which is disposed to be opposed to the surface of the plurality of image

retainer, and which transfers the visible image on the surface of the plurality of image retainers to

a to-be-transferred object in a transfer area where the transfer unit is opposed to the surface of the

plurality of image retainer;

a plurality of image retainer cleaners which recover and cleans residual developer on the

plurality of image retainer; and

a plurality of developer storing vessels which include a supplied developer storing

portion for storing developer to be supplied to the plurality of developing units, and a recovered

developer storing portion for storing the developer recovered by the plurality of image retainer

cleaners;
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the plurality of devel oper storing. vessels include a

bl ack devel oper storing vessel for storing a bl ade
devel oper, and ot her col or devel oper storing vessels

for storing devel opers of other 25 colors than bl ack;
and . the supplied _devel oper storing portion of the

bl JbRregEsf iffaét;:PélF of the plusejity eldeaplopey stosingwesselp inchidgre an
internal volume |arger than that of the supplied

de? svRpbed develprisoggmortion influding ot her 69 col or

devel oper storing vessel. 15. The inmage form ng

appar at us fisicuprly sigringp@tion whith js sired @ develdphetotbe amsplied to a
unit includes: 5 an internediate transfer body that

r ot adeelegief t;cont acting with the plurality of image
retainers in turn; a primary transfer unit that is

di sposed asecand spmiylstouihgy/pdriort Wwhich isutatidddyundér the fimgeipply
retai ners respectively and transfers visible inmages on
sur f stogsg pdrtivthandtbrmeal witlya h@izohbgRItH RirdiwRethan that & the first
surface of the internediate transfer body; and a
secongplyystérirgpefttdh; s t that transfers the visible

i mges on the surface of the internediate transfer

body to tRepplpolart troANeHieH the de@iipREtored th thd E&bﬁ@gilpﬁfy‘%toring
transfer body cleaner recovers and cl eans residua
devepartied Bowoldtivnd surface of the internediate

transfer body after transferring with the secondary

transf era rdbdvered AB6elogeh SioHRY fhrAREMmchARgYer ed by the
bl ack i mage retainer cleaner and the devel oper

oy st or ed eoowpL AR WA B LM oiiplP Ol XS of
A o 5 Bt a0 et

S ROt A SRR AP R AL
o SR ESA0R8S L R ASKER, OB o
oGBS G Lo 1 2 bortsontal

231%4 pél%%li@r’h‘% dbv SNt IR (SN AL LB Lo Sl et Lol Sereldpis
respectively; and

a plurality of image retainers, a plurality of image retainers cleaners and a plurality of

developer storing vessels are provided correspondingly to the plurality of developing units

respectively.

14. The image forming apparatus according to Claim 13, wherein

the plurality of developer storing vessels include a black developer storing vessel for
storing a black developer, and other color developer storing vessels for storing developers of other
colors than black; and

the supplied developer storing portion of the black developer storing vessel is formed to

have an intemal volume larger than that of the supplied developer storing portion of any other
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25 storing portion noves; and a supply outlet from
whi ch the devel oper stored in the second supply
storing portion flows out; and 70 a recovered
devel oper storing portion including: a recovery inlet
which is disposed above the supply outlet in a

color dgiveleperistpmingfvessgk avi ty, in a position displaced
therefrom hori zontally and within the horizontal wdth
of the first supply storing portion, and from which
recovered devel oper flows in, 5 a recovery storing

15.  pothd iomgefiirming appanmy achetingnid €taitrhet, wheeinery i nl et and
in which the devel oper flowing roru the recovery
i nthetransfersinnimthdewherei n the recovery inlet is
di sposed adj acently to a vicinity of a boundary
portion beint@eRdiakeranifer oldy SHaPRtatesSkRle ddgtabIH; Wlﬂﬂh@ﬂﬁuahty of
t he second supply storing portion, the second supply
st or inivge RA4ihdrOth @t ends downward from one horizonta
end of the first supply storing portion, the recovery

storing RefinaBNreXfeRdshitis ﬁsﬁ’(ﬁéé ek dill'dfnglé;tb Qi r})lurah‘cy of

adj acently to'the second supply stor

S PaCignah tedindrS re ﬂ?é{hr dfegevlﬁﬁ es Uﬁ Blr¥acSd S urality

portlon and hori'zon acent e recover

St or g, %fga@mg?th%%%tgﬁﬁ%n Fgc?cf %‘%{h

i mage fo n1ng appar at us

devel opef e%BHJa?ann\é?e‘? B thaf'"tpa?lsﬂ%@ 01 ebsI o3 40 surface of the

di sposing a transm'ssion systemfor supplyPng the

devahpfLyial BhRfribal @%edt%vb%- ORSEnSd Qi vessel i

dISpOS oper storlng conpr|3|ng

2 RIPR SR OR LBt A0VRR: me@s%%qvu@me%empem e
e RS P B B B

I Sy e
S R R RN TR I —

the bladk® Jevelglg]er rs't%‘éﬁg vessé]d

16. A developer storing vessel comprising:
a supplied developer storing portion including:

a first supply storing portion which is stored a developer to be supplied to a
developer unit;

a second supply storing portion which is provided under the first supply
storing portion, which is formed with a horizontal width narrower than that of the
first supply storing portion and in which the developer stored in the first supply
storing portion moves; and

a supply outlet from which the developer stored in the second supply storing

portion flows out; and
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a supply outlet fromwhich the devel oper stored in the
second supply storing portion flows out; Sl a

recovered devel oper storing portion including: a

recovery inlet which is disposed above the supply

outlet in a direction of gravity, in a position

di spsicaeeed! developdrstoming pertizo aichiding: and wi t hin t he

hori zontal width of the first supply storing portion,

and fr om wharechveremdy shed isldismisepahove thewspplyoutket @ a direction of
recovery storing portion which is provided under the

r ecogmviyy, imd pasitendispiaceddherefromtherigetelype ivithinohé herizontal width
from the recovery inlet is stored, a supply path

whi cbf the fifsosupply stdring poaiva) andfebn®{vhich eecseerendevelopet flows in,
storing portion in the direction of gravity, and

whi ch ext enggovery Qoo wisieh isPRovRRHRRBEH tidHeddvelydinlet and in
the direction of gravity and a width direction; the

suppiviic td Rbel¥htr Adwing ok R FedoRerd Ml8NE stBRAL WRReiRf t he
supply path in the depth direction; a supply

t I8 oG ery mmsﬁ&ed%#gémgﬂ t§ QQﬁ:ﬁgtyio@a%B&lwgol?g%Ween the

and which transports t evel oper towar

first suppty sbing Borfigh B&Fhb 9&09@&1]8)8}34?%?1#2@{@9””8“ ed to an

upStreamside 1n a trans oh of the a 5

USRS LB o

l-an inlet which is formed above the connection
“‘mwggﬁﬁ§§ﬁ§8§hich all ows the developer to flowinto the

g R

orts the devel oper toward the connection
Sumﬂy%%ﬁgépgﬁﬁgrein t he connection transport 20 nenber

SR RIS b RRER S .50
s RS PR SR SSBAPPS ek P
opr T S O S A Bt S0

transmission system for supplying the developer stored in the developer storing vessel is disposed.

17. A developer storing vessel comprising:
a supplied developer storing portion including:

a first supply storing portion which is stored a developer to be supplied to a
developer unit;

a second supply storing portion which is provided under the first supply
storing portion, which is formed with a horizontal width narrower than that of the
first supply storing portion and in which the developer stored in the first supply
storing portion moves; and

a supply outlet from which the developer stored in the second supply storing

portion flows out;
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a recovered developer storing portion including:
arecovery inlet which is disposed above the supply outlet in a direction of
gravity, in a position displaced therefrom horizontally and within the horizontal width
of the first supply storing portion, and from which recovered developer flows in,
arecovery storing portion which is provided under the recovery inlet and in
which the developer flowing from the recovery inlet is stored,

a supply path which is formed in a lower end of the second supply storing portion in the
direction of gravity, and which extends in a depth direction perpendicular to the direction of
gravity and a width direction;

the supply outlet which is formed in an end portion of the supply path in the depth
direction;

a supply transport member which is disposed in the supply path and which transports the
developer toward the supply outlet;

a connection path which is connected to an upstream side in a transport direction of the
developer in the supply path, and which allows the developer to flow in the direction of gravity;

a connection inlet which is formed above the connection path and which allows the
developer to flow into the connection path; and

a connection transport member which is disposed in the second supply storing portion
and transports the developer toward the connection inlet, wherein the connection transport
member includes: a rotation shaft, a transport blade on the rotation shaft, an inflow control portion
in a position of the rotation shaft corresponding to the connection inlet and closing the connection
inlet and restricting inflow of the developer when the rotation shaft stops to be opposed to the

connection inlet.
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