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1 DESCRI PTI ON DEVELOPI NG DEVI CE, PROCESS CARTRI DGE,

AND | MAGE FORM NG APPARATUS 5 TECHNI CAL FI ELD The

present invention relates to_ a devel opi ng device used

for an image formation usinglan el ectrostatic copying

10 process, and a process cartridge and an inmage

form ng apparatus enpl oying the devel opi ng devi ce.

BACKGROUND ART O fice alEB@RIPDAOONS becom ng

i ncreasingly prevalent, 15 and use of col or docunents

iIs growmng. In the past, office equipnment was mainly

usedei.opitiekbngrcepi eRocksdoeNABRT SGECOARD STMAGE ORbYMING

of text. Now, docunents including graphics such as

graphs are prepared in pBFEBRATUEonputers, printed

out fromprinters, and | arge anmounts of copies are

taken to 20 produce presentation materials, for

exanpl e. Images output fromprinters include solid

I mages, _line images, and halftone inmages. Thus,
T@@Hﬁﬁﬁ%LfBFE¥Hage quality are changing, and high

rel'@Hé|%£¥sé§t'fﬁ0§ﬁ§i89|¥eg§H@Bd€g-a developing device

El ect r ophot ogr aphi ¢ net hods such as el ectrostatic 25
usedofdrngnahdage eformataphcupinagt fngelactndetatic copying

velopin r for_devel.opi ng .an_el rostati

SIS R R U NS 4 R e et TR ST
apppkytng ampeyelapethéodetrbeophnogendaet or, a

transfer process for transferring the devel oped inage

fromthe photoconductor to a transfer 30 nmedi um such
BRSkEAR6NHD ARE a fixing process for fixing the inmage

onto the paper. There are two types of devel opers for

evePbping shecwmbhetonossabeconhmgeifioraedinglyherevalent,

d
PHCRERT G 5o50¢ HpFiapBetntsr GRBP- "and 5 “he past, office

eguhghentonpeNeaindgvekeperorWihkhng copies of documents

- consisting only of text. Now, documents including graphics

such as graphs are prepared in personal computers, printed
out from printers, and large amounts of copies are taken to
produce presentation materials, for example. Images output
from printers include solid images, line images, and
halftone images. Thus, demands for image quality are
changing, and high reliability is increasingly demanded.

Electrophotographic methods such as electrostatic
recording and electrostatic printing include a developing
process for developing an electrostatic image on an image
carrier such as a photoconductor by applying a developer to
the photoconductor, a transfer process for transferring the
developed image from the photoconductor to a transfer
medium such as paper, and a fixing process for fixing the
image onto the paper. There are two types of developers
for developing the electrostatic image formed on the

photoconductor, i.e., a two-component developer including
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does not require carriers, including only magnetic

toner or nonmagnetic toner. The two-conponent

devel oper has the follow ng disadvantages: the

devel oper deteriorates as 5 toner particles stick to

the surfaces of the carriers; and a mxture of the

toner and the carriers needs to be nmaintained at a
ceeriara aalli bonesp ahdtat ehegldeasmpyneént #&eeloper, which

devel oper does not decrease as the toner is consuned.
dagg ofg nﬁ???lﬁel§?§€4§F§edlﬂ%%%@bﬁgn@naﬁvm%%n?ElﬁeEﬂ%%r or
nbfmdgnELaLi 26nsHCh BhEOPLbOMEAbERBNt NelBEo0E PR HaRE.

t he “singl e-conponent devel oper I s advantageous I n
fohadovwihg dilegdvaptagedevibe dancbepaunddetenpacateands

that the, .devel gper, can used_under any, tenperature
coPeh eSS RhrrroRe. Phecsfhrnrs, of hint “TREERLLE ang
asmbgtereosponrst tdeyel operthé cdbrbeeens8gds to be

mai nstream There are two types of single-conponent
n@eUERopRFsat #. eertalnafabiPl: stAghkatokpoREntensity in
cH8VELOBELEACLYLL o TRIBELLE ! Q0CL 1o A00n 8r NPOMBIASLALy.

si ngl e- cohponent evel oper I ncludi ng nonnagneti c

Acopedinghya amngasgécsiBedi dgielcepimondaridevesopeaded to
net hod e oyin he nmagnetic . singl e-conponent

=BEh S SHEh o (BTt U AR LFBev ol P soERRRABERE. £ Faf g

sgegeEatoNpSHENt ageBe IBPHLT 1 Br QU ERHag8SLdeinhohds the
magneti c toner including magnetic substances such as

daRghePiRe, dgHdca rfayePetRReRNESBPRESL rakei Rgakekber 25

AEFEMEES-t D8n T DL ClDESSulict NEnb OPERO AR LRE JEVALRPATGy
process. The magnetic singl e- onpo%ent evel oper 1's
condétyonasedAtnocdipaty, pthat eisgléAncamponamgneééveloper is
single- conponent devel opi ng nmet hod enpl oyi ng t he
bﬁSﬂﬁﬁﬂﬂe?igglg?ﬂﬁ?%mconponent devel oper, the toner

doestRekehave BwdOtyBasebtCsingte -canfohbet ehev8logers,
toner supplying roller is pressed against a

idevel 3phAgnstéeveirglsuppryoreet t dpvelepert hecluding
nfSHEL9R, hakeciy AU AARGHSLELoDLIg A spugohahes the
deesiopeti hgcl@dBng nonmagnetic toner. In a magnetic
single-component developing method employing the magnetic
single~component developer, a developing sleeve with a
magnetic field generator such as a magnet provided inside
holds the magnetic toner including magnetic substances such
as magnetite, and a layer thickness restricting member
reduces the thickness of the toner for the developing
process. The magnetic single-component developer is widely
used in compact printers. In a nonmagnetic single-
component developing method employing the nonmagnetic
single—-component developer, the toner does not have a
magnetic force, and therefore, a toner supplying roller is
pressed against a developing sleeve to supply the toner to

the developing sleeve, and the developing sleeve holds the

toner by static electricity. A layer thickness restricting
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menber reduces the thickness of the toner for the

devel opi ng process. Because the toner does not include

chromati c magneti c substances, the nonnmagnetic single-

conponent devel oper is usef for producing col or

i mages, 5 and because the devel opi ng sl eeve does not

i nclude a magnet, a |ight-weight, |ow cost devel opi ng
melgve cereduncde tleal tlzotkne #e cof dilngl yonéhefswontregnet i ¢

SRS SRR SLoRL, |5, MIELY yssd 4D CEBRC
CHEMBA ODE NEa R e Nasst A0-aBNY: s oRb By or he solyrd-

In the two-conponent devel oping nethod, the carriers
ceiprongield dovelereyitaluseithatge RFedeoveyCceher tikges,

T t | ers S L cl ent '
2o ST O TS SRR s oot oS e AT G Tigpme
a sl egvie-woiglithe developi ndeddl gpoegessevideredore tdwelized.

t wo- conponent. devel oper can be steadily charged and
BCY Yverhy 1 IRt C a%n%la%—%@np%%%tati yeloper is
wihdhy speed fevelRpidg, deyi Le-o B theiptbeg hand, the

si ngl e- conponent ‘devel opi ng net hod does not enpl oy

car rie¥yevehat thans snekeirtymptrenge dede bepvey ndighod has

ner d 20 eref failur o) r.in the

m%ﬁ%r%%%%f%%% %%k/eey?(%&e%berfa#i %?1% %%nc?rp%%n er%/tel opi ng
deey]l seing msEtbdyetha ¢ongiets nBrorusdd acdiglespeashlly

Particularly in the nonmagnetic singl e-conponent

ChiRYt PR AT TRIROA NS NePRBher Eohit BRIEST ALt Ff- Cavar s
a%ﬁi %‘ﬁf‘?ﬁé:@eﬁ@fﬁrﬁ‘ﬁxécﬁ‘%r@&@*&?ﬂ@@ Sb&eVEe OF 4 {Awer

ness restricting nmenber only for a very short
conveyed Therefiordsve heping sshedivghier chiamcdeof lapioad i ng

| h d | h han i
PE R f . COARETERTS dehbl Ui re TR el Thar b b (e
steyel1¥y htgkngss Hid 3ot oegsd obvar t HNESn§ ONMEY) Nghd can be

menber, which conveys the toner to the inmage carrier,
UpRedsNt®d BedsSRerd %@W%k@%%%@e@ev¥%%ord?%g&@? YHeer hand,

R Rt LSO S Shoed , Wgtoy
carriers that can steadily charge and convey the toner, and
therefore, failures occur in the charging and conveying
operations when the developing device is used over a long
time or at a high speed.

Particularly in the nonmagnetic single-component
developing method, the toner contacts friction-charged
members such as the developing sieeve or the layer
thickness restricting member only for a very short time.
Therefore, there is a higher chance of creating low charged
toner or reversely charged toner than in the two-component
developing method. Furthermore, the layer thickness of
toner on a toner conveying member, which conveys the toner
to the image carrier, needs to be as thin as possible.
Accordingly, the toner conveying member receives a force

from the layer thickness restricting member, which pushes
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4 outer additives on the surface of the toner
particles inside the toner particles. This
significantly deteriorates the chargeability and the
flowability of the toner. 54To sol ve the above

probl enms, technol ogies are disclosed in, for exanple,
Japanese Patent Application Laid-Qpen No. H08-122559
candrJapdhnéseecBPatenthdpphir¢ateonf thediGpem Nerticles

200 21 10 DI SCLOSURE l. NVENTI P EM TO BE
18§t EDgé? %HEEFNQEQ?F CEEFS R&?HCQHSREEEVentiona
dbeeeme&eebQSthetchgrgehbﬁueuytahe $habich b%8bility of the

chargeability and flowability of toner, part|cu¥arly

tangsamagneti ¢ si ngl e- conponent 15 developer in a

devehgpi,ng. dey B%eaBXGgeBrOBEQmE'g?eFEHSLBEEéS”Ere

i nventi 6n has been ma ove probl em
dasdlikels ianp ﬁbpeekambleheJapmeeeeoBatentpAppldeaalon

devel o |n devi can prevent decreases_in
Lefgr 88§B. QﬁaliEEEEﬁ BR&EPPPW%F fBRERT| ﬁPPEéCQélOH

Lgeﬁebgghngodegbgg opaptiscul arly a nonmagnetic single-
conmponent devel oper, so that an image form ng

apparatus enploying the devel opi ng device can produce
ver a long tinme. 25 MEANS FOR
D@%E@P%é?@R@éLébpgg%ég ve t he above problens and to
PacBILeve TOheEaBOWwEDOBjeCHs, IaVERTEbNpi ng devi ce
according to one_aspect of the present invention

|ncI58¥§V§rdeVéF8p § GHPVePﬁéPnaévEPSBQOlﬁgFEFenﬁt is

diFege 9 &g bHﬁE%lE%érbﬁér@%gﬁlﬁ999rana E9BGELSR ity of
cartridge that is detachabl'y arranged in parallel wth

toher, deaet@pﬂﬁgr&mlﬁ nanmagupphcee1nhéetgnep0nenthe
ddev;8 %I Uit g an o eg n% tha& dhspgseg
GIERSRR e HeVBTSRTRG AntE and PHEZt B Eartirage,
througk whieeBnthénd4ehtion has been made in view of the
above problem, and it is an object of the invention to
provide a developing device that can prevent decreases in
the chargeability and the flowability of toner in the
developing device, particularly a nonmagnetic single-
component developer, sc that an image forming apparatus
employing the developing device can produce high quality

images over a long time.

MEANS FOR SOLVING PROBLEM

To solve the above problems and to achieve the above
objects, a developing device according to one aspect of the
present invention includes a developing unit that develops
a latent image on an image carrier with toner; a toner
cartridge that is detachably arranged in parallel with the
developing unit, and supplies the toner to the developing
unit; and an opening that is disposed between the

developing unit and the toner cartridge, through which the
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toner passes. The toner cartridge includes a space

formng wunit that forns a space in the toner stored

in the toner cartridge. %nage form ng appar at us
accordi ng to anot her aspect of the present

i nvention includes a charging unit that charges a
surface of an image carrier that carries a | atent
tbregepaaneexpothagtdegicearhaidfer mcandebegt spstat forming

| ate ' e on_the surface, of ' the ar
UG BBt bEOTFRe2 CHRP PN UEnE. CANREVEESEP A  Beghgetones
chipatidisual i zes the 10 el ectrostatic latent inage

formed on the surface of the inmage carrier, to forma

vi sudh image; fﬁrmiﬁﬁsﬁﬁpﬁrﬁéusdéGF@édiﬁﬁttPréﬂ@F%@§ aspect

o%h%h¥'§EQE8n5”§99 Leognthech 1BEE A Céﬁé%@% g”&ﬁl@ tha

recording nedi um |rectly or via Inter tFanst
cherijes; aandratexbigadevineget hatriéb thaESc&h31assabletent
.image transferred anto t he recaqrdi ng un1b usi ng

1R3HEAt 2Br SEPRPLRYUFEY L et BRYe BBWﬁgandgg?EEr? Efbiies

lat@ﬁﬂehﬁﬁgagoﬁnthetBakfgééebﬁpﬁhéhﬁmhééeBbrthBgéhQEged by
the image carrier with toner; a toner cartridge _that

thg @éﬁa@haﬁlynaFfaﬁg@avehOBaﬂald@Vlﬁﬁthh@ﬁevaévelbpeﬁgthe
e%QcHEbEt 99 §398££e§m%ﬁ8 E89ﬁ dt8nt95 ¥ QBénﬁf the
unit; Opéni ng |spose Ween 't
1dageloprngennltoaﬁdrmthevisnan ¢magetdgetrahsﬁ@gh1ng

whi, ch t e toner Easses The  toner cartrld%e i ncl udes

dﬁvéﬁﬁcé fbr hfARSGATE that ViSihscalmepacerPH the $BASE

catered bAtbhg }@Bgfdgﬁ?tﬁéggﬁm a§réCEE?C§§SV§§rtr|dge
according to still anofher aspect he present

lhﬁ@émedaﬁtﬁntegnafey weppert sant hefsking déwhge that

$§3LL1 eb and. pedievel gpng, devece, andiis detachably,

to~an orn1ng apparatus. devel
mdayhmebynabmngaahd&vebﬁphngraebtréhatTH@V@é@@ﬁoglng
| atent ;30_inmage on the inage carrier with tone
d?Uh@? &BF%Pﬁﬂéea gﬁﬁ?lPElﬂgtHBEEbF?aBrgéﬁﬁéBP?nthe latent

1R§5é'bﬁ|tﬁétﬁm588 98¥§i89'ﬁ9th“€bheran9 §HH@£'@§rEP§dge
toner to the developing unit; and an opening t

tda§p®§edebechebhytherdegeﬁopnngauaﬂﬁehndlﬁh the develOplng
unit, and supplies the toner to the developing unit; and an
opening that is disposed between the developing unit and
the toner cartridge, through which the toner passes. The
toner cartridge includes a space forming unit that forms a
space in the toner stored in the toner cartridge.

A process cartridge according to still another aspect
of the present invention integrally supports at least an
image carrier and a developing device, and is detachably
attached to an image forming apparatus. The developing
device includes a developing unit that develops a latent
image on the image carrier with toner; a toner cartridge
that is detachably arranged in parallel with the developing
unit, and supplies the toner to the developing unit; and an

opening that is disposed between the developing unit and
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6 the toner cartridge, through which the toner

passes. The toner cartridge includes a space form ng

unit that forns a space in the toner stored in the

toner cartridge. A developiné devi ce according to

still another aspect 5 of the present invention

i ncl udes a devel oping unit that develops a |atent

theafjenem anritmBdgecathirenghi whitbneéhg aontonpasses. The

cartridge . t i,s detachably arranged in paral] el

GiEh PRECaeaBrosrRY AP & PHECPOABERLAP: RRdGethSE forns a

speRRl Yhn@hkheonkengkotkadt he davekopbRgcHRELidg8,

op enln% that i s disposed 10 between the developlng

uni t Rafgveherisgeferacer pagerdingr 6aghtwhilchAnphberongpect

o@aﬁﬁ S @an@ %HO&BQhoMaH 1&88% ?CSQ%EQO 1§§ égﬁgnEhat
ePtoner t passes roug ing.

dena@epboanﬂageappamagasoacanrdmagetoaskubk ahohhebnetb a

aspect of t present |nvent|on i ncl udes charg %5?1

tSHFF C?ﬁﬁFlgﬁﬁrﬁggt 1§uPFREERBP LN AFRAGECEar P B

wéah! k88 Bevkabghhgl TRYE; @Hee%89§kn9a9€¥h8§etBéb 1OEAE the
an el ectrostatic latent image on the surface of ?

teragetockhri devehapyed Byitheashapghhgouhhet as dlSposed
bg%%g pgﬂg Sg¥li§8n%8 EQ%E né“% 'Z%gP%e gar rldg

&l &ctrostat re i mage orne SOFFALE95t
thireughmgaicar ther roherf passasyi avdl ai pagerod valve that
transferrln device that transfers the visible inpge
CPPSRPLENED %ﬁﬁénEaPﬁiEPeoﬁPBeé FBeebr BRA§eRebilGAngh the
?bh@ﬁh'y or via internediate transfer nenber; and a

i Xi ng device that 25 fixes the visible inmge
t r andfieinedeodivomthe epparding anedrdnnbytgsshglé Arather

pres The devel opin ncl u
BB bBng nPFiPRar HEvEREpIn, T Eies F niiE g hng unit
the@gehaagesen Wurliatener; aa tmagé eactikdgehathahrises a
detachably arranged in parallel with the devel opi ng 30
lakeht aRaYsappRi EXPPRENTOARBY1ES tRBLJEQEMBPRAG unit;

e@@ct?@%ﬂb@gctﬁéEeh§ gmsgessﬁ Pﬁgmssgfées vash SLHQ e

unit and the toner car hrough whi ch

cpasies; chadgad bgnthelChakgenghanltonardbsehnpangud9v1ce
tggttggsﬁgﬁg%egh%he electrostatic latent image formed on
the surface of the image carrier, to form a visual image; a
transferring device that transfers the visible image from
the image carrier onto a recording medium directly or via
intermediate transfer member; and a fixing device that
fixes the visible image transferred onto the recording
medium by using a heat or a pressure. The developing
device includes a developing unit that develops a latent
image on an image carrier with toner; a toner cartridge
that is detachably arranged in parallel with the developing
unit, and supplies the toner to the developing unit; an
opening that is disposed between the developing unit and

the toner cartridge, through which the toner passes; and a

control valve that controls an amount of the toner that
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6 7 passes through the opening. A process cartridge
according to still another aspect of the present
invention integrally supports at |east an inmge
carrier and a devel oping device, and is detachably 5
attached to an image form ng apparatus. The devel opi ng
devi ce includes a devel oping unit that devel ops a
phatent thirragk btheanpénmage.carrier with toner; a toner

cartridge that is detachably arranged, in_paral]el

¢ nt RESaESE) GpFhisT SHR PooRHALBHppE 85 L heapahReE( gspect
ofhendepebophBginpbhtian iRcepening thppokssdheposgdt an
_between the developing unit and the toner cartridge,
1pRPSUGRTRARENaLHeat OB lPASBEsIeHAdea aBdnifoflevarhably

ntLpo t t hat.,. .p .
ERaEneR Fhen 3, S8t br Engdop At uhR R RERF S ing
ddevekophnfudewi aedandldvhiéngmagetf ohatngeappapat aslatent
,accordingnto an enbodi nment ,of the present invention

THRES 8BI 80t O"ARPNFAFhithat EBLFPREY 7 of FBREF, C3BTFRALE

thk@hi sqdatbEMabMROssrsAhchei A pHUEEUOVRE LR tRBY4E8Boping
Moreover, 20 flowability of toner is prevented from
ugéér eadfinguredichathei hages 6p hhghdgeasppinganwnbe; an

BB RSB B8k 0B LB (BELEEBESCLET

ttevicaeracaotdifge} otArbugst waiibhdinentonkrt bespeeseahd a
i nventi on; Fig. 1B is a.schematic of anot her exanEIe
CERtERS H@%E?oﬁ A§ aevFEelacedr 8rAYEoCEnEhE| Feper that

pgggggigggghgﬁigheZO%gngng@taiIed schematic of a
control valve in 30 the devel oping device according

to the first enbodinent; Fig. 3 is a diagramfor

BT oPEr BB, T7ERF00cvel oping unit to the toner
cart rhdgdeiralbpengedelopengndevheeingger dohgind apparatus
according to an embodiment of the present invention are
able to maintain chargeability of toner, so that high-
quality images can be produced over a long time. Moreover,
flowability of toner is prevented from decreasing, so that

images of high density can be steadily produced over a long

time.

BRIEF DESCRIPTION OF DRAWINGS
Fig. 1A is a schematic of a developing device
according to a first embodiment of the present invention;
Fig. 1B is a schematic of another example of the
developing device according to the first embodiment;
Fig. 2 is a detailed schematic of a control valve in
the developing device according to the first embodiment;
Fig. 3 is a diagram for explaining a space formed in a
toner cartridge, and a flow of toner from a developing unit

to the toner cartridge in the developing device according




10

15

20

25

30

8 to the first enbodinent; Fig. 4 is another diagram
for explaining a space forned in the toner cartridge,
and a flow of toner fromthe_ developing unit to the
toner cartridge the developi%g 5 device according to
the first enbodinent; Fig. 5 is still another diagram
for explaining a space forned in the toner cartridge,
tantdha fiostotmbodemefitom the developing unit to the

toner,.cartridge the devel opi ng. device according to

the Fifet ehBoAPRBRES SoAPTgN EoF SSHPLaRanaY ¢ Troch
fbHﬁ@&liﬂrﬁhégt@ﬁﬁﬁrééH@ri@?éPrQhﬁgatEléﬁ?oflEéﬁer from the
enbodinment; Fig. 7 is a detaliled schematic of a

desawonieat PRFL bpehhagtenetr headevirepi ke déeveboping
dé&%Séd%EgoigiEEGté'Fﬁé.fngBdéﬂEB&iméﬁaf'9- 81s a
schemat i’ c of a“developi ng dévice according to a
secoBdgenbotls menl 1 bf ahbehpr edbatramveati enplEiging aSspace

a di agram for _expl ai ni ng, an operati on_ of uppl yi n
fogmer trohf's Fsﬂgr_eaFF?%aﬁﬁftana AebLPBpPhgtORFT TFem the
dbbe18gysboRhng d8ViEe B6KEFdLADL FPaGBeL8ECABH: POping

enmbodi ment; Fig. 10 is a diagramfor explaining
dapieaeaccordingeto beeweehst hempoddrerhftri dge and the

g i no o] . | oni . :
the Eelond Shoaariahifers (¥F 9008 Bt RAGotEh et 0s
aschednhgcsof ohe2biexpl anbbagmenyenent of toner between

the develgping unit and the toner cartridge in the
deveFdBi n§ #8vRcaehaEbPdi AENeRRtt ReCS e oRBRbER heRe ;

obbBind2i hStRePRESRESHLNE HEEY:Of a8cbLaShgCOHVENL NY: rst
paddl € according to the second enbodlnen?; 30 Fig. 13
ejnbodimenerati c of a communicating opening in the
devel9alng §8VLOZRERSEL e § WUGDECONY SN PO ing
teval gatbng eppadahest of the present invention;

Fig. 9 is a diagram for explaining an operation of
supplying toner from a toner cartridge to a developing unit
in the developing device according to the second
embodiment;

Fig. 10 is a diagram for explaining movement of toner
between the toner cartridge and the developing unit in the
developing device according to the second embodiment;

Figs. 11A to 11P are detailed schematics for
explaining movement of toner between the developing unit
and the toner cartridge in the developing device according
to the second embodiment;

Fig. 12 is a perspective view of a first conveying
paddle according to the second embodiment;

Fig. 13 is a schematic of a communicating opening in
the developing device according to the second embodiment;

Fig. 14 is a schematic of a toner-charging-amount

evaluating apparatus;
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8 9 Fig. 15 is a graph of a result of evaluating a
toner chargi ng anount according to the second

enbodi ment; Fig. 16 is a gra%h of a result of

eval uating a toner chargi ng”anmount according to a
conventional technology; 5 Fig. 17 is another graph of

a result of evaluating a toner chargi ng anount
accoffdiong lboishe geephdoénbodeseit; ofFiegali8tisg a toner

not her gr h of a result o val uat i a, toner
Bidiarao bl ~sEebRaniy ot fe SEORPBRETBRALIShE
techmalyogys i30aFg@taph9oifsaargkaph of avheneenhgds €bner
a low inverse- charged toner when a toner cartridge is
cha@gpasedampigt agcpgdangr 4phaf epnykroniingad Eerheetedy:
t onet.. . di yid r gicn reas.a
2 ar E38°of T treaiPEnER BroRR e 2680188 Bhlustihd -
tEﬁEEANAEk@NSgOEmbEﬁfERScGRdNU&EEALBhelseaagd tobodhgent ;
apparatusé%o phot oconduct or . uni_t hotocondu tive

bel t ¥2§-1 pﬁ&té@BﬁBﬁEtSFaEPeSﬁlﬁgrﬁésﬂée f1gve HPBFH@ a

t%%%&ebhéé thVbHBuhQ|b@&o%élﬁg'ﬂ%rihbr@6§E€thBHQ§'te

g extension roller 25 20 witing optical
t@@@m@éogzz senlconductor | aser 22 polygon mrror 23a,
23D, fI c | r | op ce_
30 3£%§evg§op%n% STa %ee ggsggggslegvg h %b Sverge
chappkyi ngneel kben a toner cartridge is replaced;

Fig. 20 is a graph for showing a collected toner

divided into each charging area; and

Fig. 21 is a graph of a result after 4-cycle execution.

EXPLANATIONS OF LETTERS OR NUMERALS
1 image forming apparatus
10 photoconductor unit
11 photeoconductive belt
12 photoconductor cleaning device
13 charging roller
14 driving roller
15 primary transfer opposite roller
16 extension roller
20 writing optical device
21 semiconductor laser
22 polygon mirror
23a, 23b, 23c reflecting mirrors
30, 300 developing device
31 developing unit
3la developing sleeve
31b supplying roller

3lc restricting roller
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31c restricting roller 9 10 31d, 310d first conveying
paddl e 311, 312 film 31e slide shutter 31f elastic
menber 5 31g wi ndows 32 toner cartridge 321 first
storage space 322 second sﬂé}age space 32a second
conveyi ng paddle 10 32b third conveying paddle 32c

el astic nenber 32d slide shutter 32e fixing seal 33
comiid¢aBilAg dpestngon¥byldg B48dtentrol val ve 34a

suppqrt unit 34b_elastic resin filnms 35 rib 40
integﬂédiggé t%éﬁ@fer device 20 41 internediate

transfier belhe 4Buybekt cl eani ng device 43 position
detecting sensor 44 driving roller 45 prinmary

trandilér epbéRPEic2Bembesecondary transfer opposite

roll 47 . ing opposite roller 48 tension roller
49 tgg r &égpga?ank 50 secondary transfer device 30

381 secandarcyrtradsker roller 60 fixing device
321 first storage space
322 second storage space
32a second conveying paddle
32b third conveying paddle
32¢c elastic member
32d slide shutter
32e fixing seal
33 communicating opening
34, 340 control wvalve
34a support unit
34b elastic resin films
35 rib
40 intermediate transfer device
41 intermediate transfer belt
42 belt cleaning device
43 position detecting sensor
44 driving roller
45 primary transfer roller
46 secendary transfer opposite roller
47 cleaning opposite roller
48 tension roller
49 toner waste tank
50 secondary transfer device
51 secondary transfer roller
60 fixing device
6l fixing belt

62 pressurizing roller

10
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61 fixing belt 62 pressurizing roller 10 11 65 dupl ex
changeover claw 70 paper reversing device 71 reverse
changeover claw 72 pair of reverse rollers 5 80
transfer paper cassette 81aPJSib, Si ¢ paper feeding
rollers 82 pair of registration rollers 83 manua

feed tray 84 paper discharge tray 10 90 transfer
6SheetluBESE NMOBEGSPpvEORCTARRYI NG OUT THE | NVENTI ON

englar enbodi nents of the present invention will be
“Hesc PBS% rAVEEEare aﬁVbﬁFmﬁth reference to

7accorpaBykBgchangdeadwkbRgsiakhe present invention is not
limted to the eéenbodinents. Figs. |A and 1B are

Tgchemaiircoforedetegeroplagsdevi ce 30 according to a

8@irskrggggg%gggéeggﬁgggePégsent i nvention. The

evel opin € I'NC es a developing unit 31
stlhat 82B,dével opapar| akedingmagelemsa phot oconducti ve

elt 11 (sge Fi. g. 6%h which_is an imge carrier, and
t oR&@r*ch tFFGégtré 1PRat°stBpFi es toner to the

gdevelap;A9 4BklY 8%tgyThe devel oping unit 31 faces the
phot oconduct i ve bel 11, and includes a devel opi ng

84| eevapsradikaghairgeat28ydevel oper carrier for

onveyi n a devel oping area formnmed between
9t%he g%gg%g%%dgé?%ge belt 11, a supplying roller 31b

that supplies toner onto the devel opi ng sl eeve 3la, a
restrictin er thickness

roller 31c that is a la
BFé?tMPPFﬂﬁg ﬁ@ﬁb@%RFSFNﬁeQPFiEﬁﬁn5N¥ﬁ8Téﬁﬁunt of toner

on 3 e ' VE£3 i K Vi
@x%ﬁ%ég§yh§§9b89méh€§ 8£3LiAe gB@F@nE FabeRPD¥A ﬁﬂgl be

paddl e 3 is a rotating body for conveying the

desgaribed in detail below with reference to accompanying
drawings. The present invention is not limited to the
embodiments.

Figs. 1A and 1B are schematics of a developing device
30 according to a first embodiment of the present invention.
The developing device 30 includes a developing unit 31 that
develops a latent image on a photoconductive belt 11 (see
Fig. 6), which is an image carrier, and a toner cartridge
32 that supplies toner to the developing unit 31.

The developing unit 31 faces the photoconductive belt
11, and includes a developing sleeve 3la that is a
developer carrier for conveying toner to a developing area
formed between the photoconductive belt 11, a supplying
roller 31b that supplies toner ontc the developing sleeve
3la, a restricting roller 31lc that is a layer thickness
restricting member for restricting the amount of toner on
the developing sleeve 3la, and a first conveying paddle 31d
that is a rotating body for conveying the toner.

The toner cartridge 32 includes a first storage space

321 and a second storage space 322 configured to store

11
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The toner cartridge 32 includes a first storage space
321 and a second storage space 322 configured to store
11 12 therein toner, a second conveying paddl e 32a

and a third conveying paddFEEBZb for conveying toner
to the developing wunit 31, arib 35 that is a plate
menber that protrudes fromthe bottom of the toner
thambﬂhdgenaz,baneabbndheoﬁvsymngdpadﬂﬂeyBlg paddhethlrd
32a, and a éggtrgl glve 34 that is a anabL B f
CREErPoP? PR 5CCoRRTINF¥ADPngOBHENnFRg 839 Reloping
usiiRgke; campepent dayel 9pen biaﬁ%eﬁeﬁﬁekh@hQ@V?keﬁﬁﬁdes
When repIaC|ng deteriorated toner with fresh toner

fﬁﬁ@ the baséowf o tWe- conpsneartdéderogeér bepeath the

cul, p t carrier nce _they .
oSeLUbl b 5P B80! OOR, LEATMCPOLLEDS 0856e! B8V enac 1
asmngbeleopmanenmedeéelﬁperblbbeisgna ckinmdnotat Ongr opsning

étored in the toner cartridge 32 and the devel oping
nit 31, and can therefore be easily replaced. 15

Thusa the Q%V%bﬂﬁbﬂgnge&b%@l%BeEaEseﬂﬁbeyaEh%hé'Hgbéloper
conponent “devel oper. It is particularly preferabl

Whea répﬁéﬁﬁagnéﬁt@rspﬁgt@dc@ﬁp@ﬁeﬁ@tdeﬁéeébetonVﬁenln the

BHECh e %tht'VS%pSnenF a2yk E%ﬁ O”Grdﬁ%%t'ch%st8f

nonrmgne Irc-single-co f aeveFoper ecreas

sa@a@baégeabeklEyoandatk@eab|bnt¢ ohet/hartoneked together.
decrease, thereby deteriorating devel oping
IBr 6PEr FREE. OfoBferinghe- FH@Paé%FoBPHE SEchté@ sgme

k3habbe aERupt jQuLer-addihi YRS tSﬁBr geveFEBaéngg Qﬂdgﬁhe

the surface of toner particles. opirng unit
damne lohéngoned tcdit r hdgecadn aherezsrhobezeasaﬂyyreplaced.

juxt the d I devi 3
o agh e, AE “EARRIROCHET Ao nERb S3P0a¥veaR FhBIIS.
céeypeheptngewsilbpdt.andtt he pamreiceartiiydgee8drabhento use

toner is consuned_in the developlng unit 31, fresh
3t fREF2PEeStFpFiBdlEr GATPRBSRENERVE PP?ngeWbént@uFﬁé

a%glq%¥%|OBhnghEnghr§écéhB@UEBnEQGPSQHQHTbgaBEnghe

openi ng
nonmagnetlc single~component developer decrease,

chargeability and flowability of the toner decrease,
thereby deteriorating developing propertieé.' However, in
the developing device 30, a stable amount outer additives
can be maintained on the surface of toner particles.

The developing unit 31 and the toner cartridge 32 are
horizontally juxtaposed in the developing device 30. Toner
passes through the communicating opening 33 between the
developing unit 31 and the toner cartridge 32.

When toner is consumed in the developing unit 31,
fresh toner is supplied from the toner cartridge 32 to the
developing unit 31 through the communicating opening 33.
Deteriorated toner is discharged from the developing unit
31 to the toner cartridge 32 through the communicating

cpening 33.

12
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Deteriorated toner is discharged fromthe devel opi ng
unit 31 to the toner cartridge 32 through the
comuni cating opening 33. 13 The toner on the
devel opi ng sl eeve 3la recei suppress strength from
the supplying roller 31b and the restricting roller
31lc. Accordingly, asperities on the surface of toner
part Tbkesonee cnusheddewmatiophegsstéave S3lbecovesves
snoot h. a result, adherence. of the ner__jncreases
*30BFrar FheCohhRr hOMarBE ROPELtREnCPYITE Fhe Shd Che
rBBereeendyctbyeebelicll, nvbbehi ABKes hbpbaidits &heeRe
the toner off. Although transferring properties
shprefechheanchuRrdtiglen ahe enveredneanddeleecagesace
I LN Llure 0 , p S
A i e R A S T G de N
ipusbesesuter thddi theesonen slikesdsfmcecobttongly to the
articles inside the.toner., partjcles, because the
oBteroatirtivesPatt hardehichaakie ToRera Rodetraashe
tbReth8faMUAL t RbugHt BFaREELELYRS BPopBBt 18sSUR)AGEe Ofhen
a toner particle changes chargeability of the " toner.
hpgidékanphethahenvsrpneant sdgcedasest heleaneng failures
Lti h oner is_highly charg u silica
oflry ¥fd, gafebenrprefeu Faee BT ES BIRETERYRE.
Fakhahgeabikj t yhof supppessdetrenges pughefi cavétyaddithees
silica is_pushed 20 inside the toner particles.
OﬂbFE@véPFf?F%mﬁgiF?P?roPaFFéC1?6néPSH€%rEE%eEOQﬁEn t he

pavter1addi HbMeg-ar enPUShed i BghdeivEBe taNRE rder t%an the
particles. Flowability affects the adherence o? t he

tpoaer, andethesetoir, thheandtiowadf| puyeksatidghives on the
Sa%?e&engg bet ween thetggper nd the $hotocongugtiv§
BSrECT1°T 28 HREFEaRAET B GhCrraiani FREYIareb  teerBhskl®
tbheradhesenegampet yeeReh heil 08gr i andséheadevet opi g

sl eeve 3l1a, so that devel oping properties inprove. As
agdABhnvs, ofhenEoBREeis AuaRiYveRabaet hacsarpaceslbeatives a

150B6" sPakt kCLesyfecLeagfes thenll opabL! i LY, HEELERBESy of
t héreby deteriorating devel oping
toner decreases significantly if the silica is pushed
inside the toner particles. Moreover, flowability of the
toner decreases when the outer additives are pushed inside
the toner particles. Flowability affects the adherence of
the toner, and therefore, when flowability is high,
adherence between the toner and the photoconductive belt 11
decreases. High flowability also decreases the adherence
between the toner and the developing sleeve 3la, so that
developing properties improve. As amounts of the outer
additives on the surfaces of the toner particles decrease,
the flowability decreases, thereby deteriorating developing
properties.

In the developing device 30, toner that is

deteriorated after consumption in the developing unit 31 is

discharged to the toner cartridge 32 through the

13
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30 properties. In the devel opi ng device 30, toner that

is deteriorated after consunption in the devel oping

unit 31 is discharged to the toner cartridge 32

through the 13 14 conmunicat$ng opening 33. The
deteriorated toner is mxed wth fresh toner present

in the toner cartridge 32 so that the ratio of
cdmmanﬁoaaueq bpaannbsBdecréasedetamdotEEedntmhare1b5m1xed
t, S lied to the develo unit 31 throu t he

W OB IAE R FRGSGpBIERG 53 L0 ThECdEUBP BpiAG tad0REa 3050 Chat
thecldées arspacerhierAtBa ¥Bhkr tBabekPERBA,SRAREHE

the toner stored in the toner cartridge 32/ The toner

mgradaal Ly £henssunrelépdceof shredeviehophagt snék 31 through
t gr% bﬁgglggF gﬁlgggnag e 3cartrldge 32 is 10 shaken
y

operation of an imge formng
appamaéuﬂevenobynghdegﬁaélBy ohclheetonespate poemMent unit
ghls the toner is periodically stirred to forma
fac&OFRS| deSPRRE ﬂBnéPGCEPPPFd§EO§2d ABCEREi REN§T t he

ch-ewabigki BY . OfThEh@ohgﬁeﬁrbﬁuQiﬁye@EQQsfEH@‘sFace formed
decreasing. 15 The space form ng unit causes toner o

in| ghef tonerheardeidpepiPdg ami th8ltpnes thetspdoge 32 is

d h ner. _cartrid 2. Th ace_for
S s S R e FY R T
appatrhelisyabyebg4theéhgraoitkobt vakveoddri.s peopidedntnthis,
the toner cartridge 32_at the 20 comuni cati ng openlng
tas, t?ﬁ§rcéﬁtP8F19§P9éléX shoWheAntoFrfgrmi1A speng apside

tBQetBQQI Ea%teeabéobzva'xecg%d§ﬁ 'ehengow&§1g9€gsof
t ematic o t he

he bottom Fig. 2 is a detall sch
tb@ntpobrvabversnenneﬂhérdmvdbopeag1dQV|ce 30

according to t The c v

34 287 pa8eeacrBi A3suRhor CURFe SAASF: RHdL TR Al ToR the
deasilngial thet B@n@ht@athélgg@c82fofh@dcgnttnb vahye

34 includes rectangular plates, which are elastic

cpEsTAdPRl A8 - 34B0he BPaGRdERTRILDEr HALEI ynEdBFespbhai Ageond
cbﬂvﬁggnﬁoggHaigagbggand the control valve 34. The control

valve 34 is provided in the toner cartridge 32 at the
communicating opening 33. The control valve 34 shown in
Fig. 1A opens at the top. The control valve 34 shown in
Fig. 1B opens at the bottom. Fig. 2 is a detailed
schematic of the control valve 34 in the developing device
30 according to the first embodiment. The control valve 34
is pasted to a support unit 34a fixed in a casing of the
toner cartridge 32. The control valve 34 includes
rectangular plates, which are elastic resin films 34b,
provided alternately corresponding to the communicating
opening 33, so that a plate is not provided where there is
no opening. The support unit 34a is made of a rigid metal
such as SUS, Cu, and Al. The elastic resin films 34b are
made of polypropylene, polyethylene, polyester resin,

fluorine resin, etc.
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opening 33, so that a plate is not provided where

there is 30 no opening. The support unit 34a is nade

of arigid nmetal such as SUS Cu, and Al. The elastic
resin films 34b are nmade of %olypropylene

pol yet hyl ene, pol yester resin, fluorine resin, etc.

14 15 The toner noves betmeen the toner cartridge 32

and trhe demekombngsubbtw@énthheugbnehecamﬂmmdgeaBEngnd the

openi ng 33. ,When e toper cartridge 32.is fil

oRVETR TG ot el Regh SRk e chnf S gRE 4 hg, Prepgg 33.
W%b%c&&%QQoh@Be&aE&QHHQEe35 Q@VQHQ@bangBhta31aE9etBﬁount
toner cartridge 32. Thus, the Eace form ng unit

0¢o¢@@6§:sﬂéoé$uﬁlﬁﬁécuéﬁe£0cdﬂﬁp agéeszonﬁéafrpmethe
%&%ﬁg@ hﬂQtOQ%”£89E%% t%ge%hé%rEQQS B f'%ﬂgiffeﬂé

elFopi'ng unit 3 nto 't oner “Car r ‘dgé
splage Foirmiagduadgtamotas expbacei hg ahspaeactkoraedritge 32
10 thg@voner cartridge 32, .and_a fl ow of toner from

NeRE THEy EPBPURG CahiNI3PPERiAe 30onEP LRt FABEL3SARNELlOW

f&%ﬁ.t@%V@EQBHB 1Q§Vbﬁ§t3@1 Asrshews tan&%)ca&h§1a§@0@§
conveyi ng _padd 2a is long enough to contact the

cont Félg-val ié 34diTpsanedondesphaeping EaéﬁBQGSZQImaé in

APR g BT Er ! maBheny ealboriak, pigl,

dbhelp@ddblngltan1tetahestoaad cantadtiget B2 canthe
val ve 34. As shown in the second conveying
d5¥8dre 1892 dRILEE dBwn ﬁeSEBHPréP val veths Sﬁﬁenﬁlocks

cba%egq%gugbea&bngzgpgelmen§3enéﬁgﬁhewncbﬂtsé§ tag WhRPro1

the Second conveyi ng paddl € 32a passes rel eases
veRaec Gdt-r olfheakeeosd, cpheey@ngrpbddébvé234hqalekpyddllng
bac en.by. its st Cj

siaibhadingt ARCR Bher Lo dPe Shao e e B0k e r8sin and

sitlakenandsanc! osedshsiat enwhen, canbaphadlbmgtmeimegaeates
conveyi ng paddl e 32a, 25 thereb fornlng a spac

apeh woak ks EBﬁtP@PtﬁaﬂvgaéKeaﬁé t hE & ﬁﬁﬂnﬂ@aﬂﬁhg the
s%%%gpngoﬁ%eyAﬁgsﬁgﬂﬁlbn3@5)hoﬁ&geﬁohﬁ drawa hpt81t h&ive 34

and blocks the communicating opening 33. As shown in (4),
when the second conveying paddle 32a passes by and releases
the control valve 34, the control wvalve 34 quickly flips
back open by its own elasticity, and forms a space. The
control valve 34 moves between an open state and a closed
state when contacted by the second conveying paddle 32a,
thereby forming a space between the control valve 34 and
the communicating opening 33.

As shown in (5), toner is drawn into the toner
cartridge 32 from the developing unit 31 through the
communicating opening 33.

When the second conveying paddle 32a holds down the
control valve 34 as shown in (2) and (3), toner on the
control valve 34 is pushed into the developing unit 31

through the communicating opening 33.
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cartridge 32 fromthe devel oping unit 31 through the
commruni cati ng opening 33. 30 Wen the second conveyi ng
paddl e 32a holds down the control valve 34 as shown

in (2) and (3), toner on thel®control valve 34 is

pushed into the developing unit 31 through the

comruni cati ng opening 33. 15 16 The control valve 34
showThiencbhgrod opeéms at thewhopnh Rogyever opthe aontheltop;

val ve 34 ca t the bgttom and nove the ton
hOWeFﬁéfsgﬁﬁ ﬁﬁéPT ?ﬁév§e36n83809969|ﬁ5 EBBdP@t§?§f and

moRel ¥des tenerbeAdaRkbesancpaddherg film and the
rotation frequency is 0.04 hertz to 0.4 hertz. The

paddﬂhﬁgSﬁppnd|§0ﬁﬁaelog pedidhesden asclufaerpne besflable
Ly [ rin r Si particyla
pre R% b?iﬁgécaﬁé ghF ﬁ% ati % gplgay aL b Hi' B ¥tz to

ause as goo n propertles
oamdhbasza |mh@fphﬁﬁﬂﬁﬁgC@eﬁﬁlQbemhderEe@éEEn $Qchhes
bendabl e, resin paddling filmcan be_pade | onger than

féuoﬁéﬁﬁlFﬁﬁlplﬁﬁgnﬁeéyﬁﬁtﬁrsFﬁﬁﬁnﬁatg%PQFln§e€§§§§ the
pa%%gkﬂlagﬁytpge§ékgﬁlg'bgbﬁﬁgédlﬁaﬁgstaogﬁ Elﬂbb?gg'n

order to ate inside the toner cartrid ;
PThpestacs, andphee acanwbérficiied mpeﬁfmcuhetton@preover,

it hout aving_a_dea ace 15 between th ng
tflel BRNAbTRS BsfRoBar anES: Shap Chbr P Bigach3o0eRE than a
p&aagn@gcamumymagepaddbesazafimgk@dgalonbecaagéltﬁg length
film If there are two paddling filnms, the toner in
ofh&heoRéi fafitndyeusd Pa¥si Gesbexssudteoe pressdes, to

r3hd eai%% GE_t# ”@BngﬁfEQEQEQd oper | yrnlbeespace, space

needs to e 20 forne or a su |C|ent time to [et
caonge ﬁp@mﬁdheltdemetbplngnamlwlsmonbvéeanungtbeQead space

space., n the,toner rt |d e
o e bl e P i I0G, kb8 RASihONRE, ERF) Fufe

cwirtch itdae BQnerTﬁ@f@é@ohhecéﬁﬂ@glnge§@3@$etBQthﬁbmhaés one
of the connunlcatlnggopenln 5 The rotation

peAgddancy if -t héfstBene asrvEyPrngapgaddne f£armsy stbeogoner
1%3%%% E%ngr CQ§EE§dgEf3§h§eEQE@EE°@xEE§g9$Qc¥ressure, and

a space cannot be formed properly. The space needs to be
formed for a sufficient time to let the toner from the
developing unit 31 move into the space. However, 1if the
toner in the toner cartridge 32 receives pressure, the
space is quickly filled with the toner before the space
reaches the vicinity of the communicating opening 33.

The rotation frequency of the second conveying paddle
32a is 0.04 hertz to 0.4 hertz. 1If the rotation frequency
is less than 0.04 hertz, the space moves too slowly, and by
the time the space formed at the bottom of the toner
cartridge 32 moves to the vicinity of the communicating
opening 33, the space is filled with toner. If the
rotation frequency exceeds 0.4 hertz, the toner receives
large pressure, and by the time the space formed at the

bottom of the toner cartridge 32 moves to the vicinity of
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is less than 0.04 hertz, the space noves too slowy,
and by the tine the space forned at the bottom of the
toner cartridge 32 noves to the vicinity of the
communi cating 30 openi ng 337 t he space is filled with
toner. If the rotation frequency exceeds 0.4 hertz,
the toner receives |arge pressure, and by the tine
thhecopmoeitetired apehheg BBt t oheofphhe tenéiltadt widge
32 noves to the vicinity of 16 17 the comunicating
L8B&hirng 33, the space is filled with toner.

AcconrdicBebYnglibe dpxeheptngpdayi gev38eCan EQﬁ”E@rﬁp§C§pace
in the toner with the second conveyi ng paddl e

inhiteR tenes wiEbt &hengepody, CPnVeMGHGOEéﬁdéarB?adg@hlch is

3 [ 4.15.a dia e 1.0 space forned

ai%Otgkgngoﬁgﬁyéa??r?é%gkéggraégkgk%?gglg?'toner from

t he ngvehombng dhbatr3h fort beplabringast spdge B83riad in
devel o ggdeV|ce 30. 10 _The space fornng unit

E@SEPPBEdCﬁ ge43¢nchided flAE cBﬁae€oﬁvevlﬁae
deaQQBglaaauamg Bmet5|9h§5toaeg 99§§r188é BQCLHdgh&he

control valve . shown in (1), the second
degavepiing éa@dpe SQa rotates in the toner cartridge

32 sh wn i th e nd conyeyin ad
c?ﬁ at ac?hgog %h§5 SéﬁdgmﬁcFeg §e¥r|g g 9 1ncfudes

tbboebbbgdtanﬁweylhbepsedmed3zgnaﬁa|ﬂgepaﬂﬁl3532and does

continues rotating, so that a space is formed in the

npgnepcludeshBRNCPREESY, vasveoRdr AFo8BeENOYBr (the Fi®
sééonan@059@y§ﬂﬁcﬁa&§@ hgéatPSt&QQEUEhCQB%ngoﬁgﬁnbggtﬁldge

33, toner int devel oping unit | ows 1 nto
3€eneRscahvwidge 32) bytheessared FhevsgtoadpsddieyBig

BRREFF g I eI RPorar cenin BoREacbowb LR P nkr PREFIFLRg toner.

thhesé@Bﬁﬂ eahtelydgg paddrenyesi Bent oneesf retktang, so that
upstream side of a rotational direction to the 25

2c8RAtAI ¢at TRFTBPemNnEN83toRREhouls| BReYRgiRoREt, as toner
c$bb5BBENGver the rib 35, and the space reaches the

communicating opening 33, toner in the developing unit 31
flows into the toner cartridge 32 by pressure.

The second conveying paddle 32a includes one bendable
paddling film. The paddling film rotates in contact with
inner walls of the toner cartridge 32, conveying toner from
an upstream side of a rotaticnal direction to the
communicating opening 33, without letting toner slipping
into a space formed beneath the paddling film. At the
communicating opening 33, the pressure of the toner
conveyed by the paddling film is stronger than toner from
the developing unit 31, so that the toner is sent into the
developing unit 31. Because the paddling film contacts the
inner walls of the toner cartridge 32, the toner above the
paddling toner is prevented from slipping into the space,

so that the space can be maintained for a sufficient time.
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into a space forned beneath the paddling film At the
comruni cati ng opening 33, the pressure of the toner
conveyed by the paddling filmis stronger than toner
from the devel oping unit 388 so that the toner is
sent into the 30 developing unit 31. Because the
paddling filmcontacts the inner walls of the toner
Acaehpgtdgdl32f the padeéiiahofeltheorpaddbndg tonellt sto

vented. fromslipping jnto the space, so that the
14BE 8 can BEShRi it AFBAROr CRRSGFY PEi Ehe FPRELIRG 7098y of
tﬁe'SEngdLéoﬁﬁeybﬁ?pﬁgga1@93ﬁé|Hbcﬂhée§ﬁﬁ@gsw591é1@%6the
to 170% of a length L fromthe center of the rotating

tphogy efrtrhddseddnd Ebnbkyi hgnphlidhbé 32alesstheannhkPs of
| t t i | epgt '
¥l A8oRkn' §5 ) APSG BLLELH0C, 20 hEchben | eR0!Plly LS,

fhenhwead the paddbiwnglléi bm and tbsernoertwaliys 82.thef the
toner c rtridggﬁsz. I f the Iength L1 exceeds 170% of

LeRE hehgt RXESCERe  { BRePtrEREi V8BS PrEsshife Foregnreceives
pPEEBEBEVEoti BB R8BI 68ULimet ONEE STLEKS1+t OrbhEr s&%cks

n
inner walls of the toner cartridge 32, and forns a
tpohbe thnar Tadlsopérthe| hrbecopestrhdok d¥erandnéorms a

After -t paddl i fil S t he. communi cat i ng
egheh nh 8P P’ Baar: RyER PRtelte: NEASRTBYEt RLhE
cont a¢terwchb phedinngr fwahl sagbetheyt onerceantini dgeing
32, so that _toner does not flow fromthe toner

OP&PLPPdgés 32hEoPEARL 1B deVEPOBPREIERPE B32takiATt bhepontact
wishdbgehanded oMt he HeVELaRENgapilagd §§,t98tﬁgat

space formed in the toner cartridge 32. Because
tooaer dabeveothélpud@tomgthel honsr paevendgd BEZobe the

| i pping into,t the size.of th '
B RBRRRa,0h 5" Pt 2RE o bBE, 2L R Rt o RERR e 20
deosebpeagt thdge3B2tbronet Bpadevebopbagitinthe 3doner

Because the space is sureI{ formed for a sufficient .
CerREldgBnér - t hBecresaerhestPRREAPAVE hENBchdping filn is

spvkefly Kot tbeLblese0ctE abiigoe, e oTbE ok tul
space is maintained, so that toner can surely flow into the
toner cartridge 32 from the developing unit 31.

Because the space is surely formed for a sufficient
time, toner that is well stirred in the developing unit 31
flows into the toner cartridge 32.

The rib 35 is arranged in a range of ~30% to +30% of
the length L from a position vertically below the second
conveying paddle 32a.

Fig. 5 is another diagram for explaining a space
formed in the toner cartridge 32, and a flow of toner from
the developing unit 31 to the toner cartridge 32 in the
developing device 30. An angle at which the paddling film
contacts the rib 35 changes according to the position of

the rib 35. If the rib 35 is positioned upstream, which is

-30% to 0% from the position vertically below the second
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25 the length L froma position vertically below the
second conveying paddle 32a. Fig. 5 is another

di agram for explaining a spaﬁt formed in the toner
cartridge 32, and a flow of Dner from the devel opi ng
unit 31 to the toner cartridge 32 in the 30 devel opi ng
device 30. An angle at which the paddling film
Connea¢ng phddﬂbb335,changesdaééécdlngtbobthekpbhéttoner

t he r|b 35. If rib 35 is Egsitione

upstream
aﬁﬂuéﬁrﬁs SB86Et o O% FrSﬁFFﬁésﬁﬁs FoﬁmSEPg'Bg 9ner that
fhelewri-ba %ﬁ@oﬂévé§0%9ngcaﬂiey8mgtﬁaﬂﬂeetgﬁér Ehrkgidge 32.
difficult to block the toner and forma space. This
OBethgasé§ethbanfpunf Bhet shkr 3Phae PPRdRSONeEnTiPHEStream,
| opi it 134 o] r ;
B R R
sehibah bsn@%yuog+36@ﬁteoﬁﬁhhethesspaoe kecbmeal kyabel owrhis
he second conveyln ddl_e, 32a, e _space becones
adig FeCtRReeSaPEe” nidrBRoat tRa2h bhnt BrStanerofnabe
dekewsph hgmihhe 3Q9¥S|EﬁénHoHEktc§%t£9d§€e390ner
cartridge 32. Accordingly, by arranging the rib 35
wi t hARcardangévef PY10rrangdng #8389 iboAbt HEtheBi & sAnge of
?%%tkgalbﬁobekgw'kﬂg égggggoHc %@XEQQl agghgwsgﬁe 8econd
arge space can be er éby” “I'ncreasing
canwegt ngf phddeée B8hat &l basgkr epathecdavbbopongedpi thdteby

to the tonek cartridge_32. The | ength of the paddling
IPEFRASEERE §e58ﬁ8n55050F9@§Fn5h65d598W§25rP§ FBRger

dbbamoalQQSham%esﬁreH1EH@ t68BkeEaPEriBger 90 at i ng body
of the sécond conveying paddle 32a to the furthest

edgeTée ﬂﬁegcbnﬁﬁntbatpﬁgdbpeglﬁ913305ytheosecond
I e - verage, di ameter, of toner
cghb &gﬁé 53d8 ngﬁg 1 §er % ateﬂeee Pm the

par SR n1crone ess
cbﬂte20odlthecubtatanOBbﬂgteEytbéoskcbh& toneeying paddle
regardl ess of the flowability. In reality, toner

3¢Ri B8 FﬁeofﬁﬁéheﬁscedgerﬁédthByCPﬁ@uﬁéaaF+ﬁg PPERING 33 by

10oWRY €F mek ErEhe PRAGLT NIRRT bk i-age! QRYREL DY 39 toner
mllineters or nore than the distfance fromt

partlcles is 10 micrometers or less, and therefore, it is
difficult to completely block the toner, regardless of the
flowability. In reality, toner slips into the space formed
by the paddling film. However, if the paddling fiim is
longer by 10 millimeters or more than the distance from the
center of the rotating body to the furthest edge of the
communicating opening 33, there is enough time for toner to
be discharged from the developing unit 31 into the space
formed in the toner cartridge 32 at the communicating
opening 33.

More than one communicating opening 33 can provided.
By providing plural communicating openings 33, the amount
of toner flowing between the developing unit 31 and the
toner cartridge 32 can be increased, and the amount of

toner can be easily controlled. The communicating openings
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center of the rotating body to the furthest edge of
the 25 communi cating opening 33, there is enough tine
for toner to be dischargedﬁL{on1the devel opi ng unit
31 into the space forned i he toner cartridge 32 at
t he conmuni cating opening 33. Mire than one

communi cati ng opening 33 can provided. 30 By
3§r@vEdEmgapgadaﬂncennaﬂieétdmgeopénhngsnGSthehehapeunf

oner .flo e t.he ing un n
<Bre' SPShinache: frlot 85tedn e PBREaas Bhi Ao Che
cammun&catlngoapén@aasb33ea§hlMecaﬂtbebheda fBetangle, a
comuni cating openings 19 20 33 are arranged in an

dagrarddi PECRI BAraAAE Pﬁéa@hapMOéﬁoveaehaop@ﬁhngansbﬁot
prb¥iked: %h%héhéeﬁmeﬂlggﬁanf Fgﬁln ini cat I'ng

openlngs 3 can be an ova ect a a di anond,
or aFpagrakl ékogr adhehbteover, aa mmabecﬁanEnS proerdeds 1

at _t he conmunij cati ng, openi 33, Fi i S chematic
Ao b nGE. POFaFhG apBaPaRSESRt  neLBriFigIRot CRBLNG
abpeshtagbodipentidedhe pHBﬁ@cBQHHbESr 8RPar abusa lyriting
I ncl udes a photoconductor unit 10, a witing optica

06&9?6& degvicreZBevenepagederise dovian 30, an
eg§ﬁgagé@getgsag§&9rdgsxa86669 séssgagégytkgﬁgﬁéﬁf

eV|ce Ing déevice 6 paper-reversing
ddevceeSG?Oaugédlﬁgrddupbex6p;|ahdng pépéﬁrreﬂags$n@fdevice
ﬁaack her |n fter, cgan (herei nafter "C'%,
g&hta O(h HB ﬁéfPE%ﬂtlﬂﬁ) RdoVelTadrPhef ePhafter,

hxrblaa@té§ segueﬂtlaygu fﬁé&EQnQEtEBG"@h9tOﬁgagﬂealVe
beIt 11 of the ot oconductor unit 10, and are

(Bgpeipasedry o"Mbi m anfluyellewl éherﬁagéftﬁrouﬁﬂ"i here
lf 1 h d
sgﬁgggggggﬂgtfg§m?8 gn &h t S O%Endug£%g§gg 9 %%l?grthe

ot ocon or creani ng debice N
pmatoaopuucabktunmﬁ tdeyebnpi agedevpeepos38d as £8rm a full-
internedi ate transfer belt 41 of the internedi

cPlansFBAISdev A ERUED. thﬁepbﬁapeeaﬁaaéﬂvvebﬁéFt111 “fhere are
a@%hﬁ@@@daabHHegcoﬁdg&tHkn@léthﬁ& 48viBePIb ML Ycharging

transfer opposite roll 5,

roller 13, a plurality of developlng devices 30, an
intermediate transfer belt 41 of the intermediate transfer
device 40. The photoconductive belt 11 is extended around
a driving roller 14, a primary transfer opposite roller 15,
and an extension roller 16, and is rotated in a direction
indicated by an arrow A by a driving motor. The writing
optical device 20 converts color image data into optical
signals, performs optical writing corresponding to each
color image, and forms electrostatic latent images on the
photoconductive belt 11. The writing optical device 20
includes a semiconductor laser 21 as a light source, a
polygon mirror 22, and three reflecting mirrors 23a, 23b,
and 23c.

The developing device 30 includes a Bk developing unit

30K storing black toner, a C developing unit 30C storing
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and an extension roller 16, and is rotated in a

direction indicated by an arrow A by a driving notor

The writing 25 optical devi 20 converts col or imge
data into opti cal signals,%%%rforns optical witing
corresponding to each <color imge, and forns

el ectrostatic |latent inages on the photoconductive

cheht tererThenwi termglopiingabndévisé¥ 200ringl mdgsnha toner,

m_cgnduct or _lLaser 2 a_light source 30_polygon.

Rirror 285 The R ke tFefPucerna her vo) Loualorssh 1XOfhes
o2der fhemdevel opveg dedecer3BhenehugesrarBkngedppbophigs 1.
unit 30K storing black toner, a C devel oping unit 30C
TEEsRi Age DETein EGARTEBACEC &R MBedersprR§nanfieviom 30
whkA bNBaTRIENG G-t 0BEEy 18NHoR ¥ stshgatngAuebﬁt§9¥-
storing yellow toner, in this 8rder romthe | ower
sspdeadfionheechagéshol & pgouppadatas dovifibesechr developing

herein _referred_to_a e devel oping.devi.ce 30.5 en
ABTR SR ERUFEP S6E5 21 RBE ShUbHrREAVIAVEHntactid- 6o as
teepah@hic@nafBCcBapheAtLbSfpHRAVEHEdphot oABMENEL A6t 11.
devel oping, device to the left and the right as viewed

in Frgnes 4sade tBecenvacrrand depafat 80f Ednrhasged to a
[ t,11 | nslde:the. de LAY
Phource 30 e BRargea’toa 0 ord Siarnid poraerhyte the
davdéveliopgi sdebivas3iis dppki Bigt olRhebydevétoplogisbebyes
3la _(see Fig. 1A deyel opi ng_ bi as ower source,
oHAx( Retuess apfngnti develSnakpeShPatiaats Bb BIH5EE o 5
pReadetenihagdopetant hal withhreeppeet thothBephotoconductive
phot oconductive belt 11. The contact-separation

bre&hani- snthRcFaaéscanseBaspeéprotaghaniencineéndeponn
: ) ot ’ ot
<28t RonagheFRE HEUEREL He? alblcten biftunh PiRBe e &

delled¢hgofagnet feonl at btbgs swi tabrdobntheaddvreVbopgng
devi ce 30 toward e

Rhesaates, WigndEne 9pbnR SerLe 30 Lovard Lhe s coped on
a20rsehagt gdrdevaboRsNghdeML 681301 ARVEEvE B CONt BElatlerhe
hot oconductive belt 11. Wen the €l ectromagnetic
paptpepnductive belt 11. At the developing process, a
selected developing device 30 moves to contact the
photoconductive belt 11. When the electromagnetic clutch
is turned off and the driving force is not communicated,
the developing device 30 separates from the photoconductive
belt 11.

When the image forming apparatus 1 is in a standby
state, the developing device 30 is set at a position
separated from the photoconductive belt 11. When the image
forming operation starts, optical writing is performed with
laser beams based on color image data, and electrostatic
latent images are formed (hereinafter, an electrostatic
latent image of Bk image data is referred to as a Bk

electrostatic latent image; similarly for C, M, and Y).

Just before the leading edge of the Bk electrostatic latent
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is turned off and the driving force is not

communi cated, the devel oping device 30 separates from

t he photoconductive belt 1 25 When the inmage

form ng apparatus 1 is in a“standby state, the

devel opi ng device 30 is set at a position separated

fromthe photoconductive belt 11. Wen the inage

ifngpri mgaocpesati Bk dewelspingt poalitwonti agBksdpeeiopied
ith ser  beans _base n col oy, i dat a, . an :

sdPRUE GLEaPraias. For BT Rages PBrr ohredc e188Erostatic

16henei Aaber i saneekespe@skathCpkl abgat. | NREENOEhBKtrailing
image data is referred to as_a Bk electrostatic

efgeeRt hegBX SLATLaPFyafbE CotRptamHayy. pagass befbhe Bk

dh@%lbﬁ%ﬁé?%o@?@?g&f the §k_8&@8&5??#%;?ﬁgkgéﬁﬁts@&aggtes

I mage ' re es a devel opi ng pos
fdemekbpi pgotskerdecB8imesbaltslip antlatke devehapitbedevice

k electrostatic. latent image is devel oped with Bk
B SR Bk En oL P PPN b RO Ens T P RECBRRGNGELBsbat 11
ThakenbpkFBEEcRaS&8E QMm%DSt@h atdexgkepbBgoReSthbONeading

t he Bk devel oping unit 30K separates fromthe

epH6t 8éoRBUELPPErBEFRTAT, lahanthémageePbpFhy HevFceolgn
r%%chggheﬁétcsekggF888£§§taebsng?ggoggggefa ve belt

ese operatrons are conp eéast "before
t he Cadingermddeaoé anaskéetrrdstvatec4bateoludargeheof

.the next color 10 _reaches the correspondi ng devel gpin
lBB?FW?gﬁ?t?hérPH?E?ﬁeB? Bol{r ansPEICAEVFERIES FRElGRed2:

ahRea bBEQEﬁSﬁiaéﬁekﬁﬁﬁ?f§én§8kt4§}' @nbel hcel-8aak Abe
device 42, and a posifion detecting sensor 43. The

tranefpedpatle 4ir aasesrended droindext dndednar vohten 44, a
L ving Ler. 4 5,prinpar ransfer roller 45 _a.
oGehaar s Shraker S 850 osPt o PrPBAR R EaREr ER, fpofice

roppesi 46, r al kepadingasgdpasieasikonlerollier ad8, aabdnsson
driven Ey a not shown drjving notor. A plurality of
rBoSPEi B8R dERECE FoR T HEPRSPY s2pPBhi 8BEYRI BA§VIRE MPFATof A

phlieahAter gedpabecibangleccPebh AdrkQUL Sl HBoAN4LHBY8LRE the
formng area on the internedi ate transfer belt 41.
ripangé the intermediate transfer belt 41, outside an image
forming area on the intermediate transfer belt 41. Image
formation starts from a time point when the position
detecting sensor 43 detects any one of these position
detection marks. The belt cleaning device 42 inciudes a
cleaning brush 42a, a contact-separation mechanism. While
a Bk image, which is the first color image, and the second,
third, and fourth color images are being transferred to the
intermediate transfer belt 41, the contact-separation
mechanism separates the cleaning brush 42a from the
intermediate transfer belt 41.

The secondary transfer device 50 includes a secondary
transfer roller 51 and a contact-separation mechanism that

causes, with a clutch etc., the secondary transfer roller

51 to contact and separate from the intermediate transfer
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formation starts froma tine point when the position
detecting sensor 43 detects any one of these position
detection marks. The belt cleaning device 42 includes
a cleaning brush 42a, a corftct - separati on nmechani sm
VWhile 25 a Bk image, which is the first col or inmage,
and the second, third, and fourth col or inmages are
bbétngltraﬁsfeynedrboiEHEiohnWéthediausingawhéarabetansfer
41, 't cont aratlon ani s parates, the
BBkt o SBRGER o430 L PO ERePOF A bPHodF BEcCPRBEF &1
sb@b&aﬁlon3ﬂeahﬁn§§ﬁ0BgaééstEB@SE@E0H§¥k99t§QnEEékUQ8§1er
a secondary transfer roller 51 and a
SéoRPHEt P¥epavatisd RBchakPSaAltRARL éamgegﬁ thehcantact-
sShULGD  8hCre b1 SREONABEY HEADFLET 110! LELAs et noet 90
nt act separa & fromt érne e transter
i22pzassbdlagélnstnthyn¢htenmzaﬁaﬁe mm&hsﬁetihémg whehy the

a transfer et 90_reaches a transfer sition, the
S GhPaREY LepRreFoRORLERaaT AT EnhaBs SEReRaE B aRRY S For

obpaBster bl ker 4653+tMVerbYePEY¥RLhBE BRedshokati ppalision
axis of the contact 5 separation mechani sm

ofcébedPagRylelhposiihsneprfshbet segonfarpr bsaedfagarasier
55he| ESrQEﬁpg g%r%9§R§EGQe'%8§élP¥ %hfle e&%”?éry

trans ary rans
coppmsﬂﬂedrbylerpéﬁlatoalﬁgeﬂembéﬁlnadtpsﬁssureprov1ded in

Erec|5|on of the parall el §05|t|on of the, secondary
PaRBFEFTPELREE $6553585 UF 1c8cORdary PPahsteping roller

99E0§hbﬁn5°bk%%16@d'§n QHBtEQEBEQa9¥ BrRASEELOPLNGer 51
menber, not shown, provided in the internediate

strBRdLaesdeheceondach poebsioni 0§ tbel eecofdaryshoanyfer

rgégéEd%q OH EES 3% ondar %éra %gg%f?gg£ggg5%%aryWhen the

il PzeS 't heScon

stransgher iEah@Eberr5llen bhecbAteenedtpéeihtanséiate
belt 41. Wen the secondary transfer roller 51
tEBﬁF§8Fsb?ﬁé ﬂﬁteﬁnﬁé?ﬁ?éeftPéﬁ§f@? Bepplayity opposite to

thé%n§EeEpo§519fa§ EQEértBytHQPQé?Bﬁd%g E?Qﬁsﬁértggfier

is applied to the secondary trans
Stlhasot 6hek | tn39951@apespaspdrpnseﬁeonnthenmdtarmedlate

transfer belt 41 are transferred to the transfer sheet 90
at once.

When the image forming operation starts, the transfer
sheet 90 is conveyed by paper feeding rollers 8la, 8lb, and
8lc from a transfer paper cassette 80 or a manual feed tray
83, and is pressed against a nip between a pair of
registration rollers 82. When the leading edge of the
superposed toner image on the intermediate transfer belt 41
reaches the secondary transfer roller 51, the pair of
registration rollers 82 is rotated such that the leading
edge of the transfer sheet 90 is aligned with the leading
edge of the toner images. The toner images on the
intermediate transfer belt 41 contact the transfer sheet 90

as the transfer sheet 90 passes a secondary transfer
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20 transfer belt 41 are transferred to the transfer

sheet 90 at once. Wen the inage form ng operation

starts, the transfer sheet i s conveyed by paper

feeding rollers 8la, 81b, a sic froma transfer

paper cassette 80 or a manual feed tray 25 83, and is

pressed against a nip between a pair of registration

pp@ﬁtép@ 82Th¢h@manﬁéereadbﬁg 8f@gésothehgedsbpetpestdansfer
ner ernedi ate anster

oy dcREs ThheBBebiaary LERHRCrE SP3RREr 01, 3pnbngh pogy toner

imagbstaaélﬁmaheEbQ&édSBntﬁ caktatednsy@eh thakttbe. The

| eadi ng 30 edge of the transfer sheet 90 is aligned

therRteRe Shesdi A§ ledgenseyeretPonbe fhEdBY. dFHACEORBY and

thgaggﬁegnlhgees'QE@rﬂggtaE§ﬁE&aBﬁESrtH§|Eréﬁsgggtgﬁéet 90

the transfer “sheet e transfer shee passe
ag @e@@pdaeyWEEansfémxiﬁgaelpoéﬂtand anEeBsan$ﬁeng roller

heet,, 90 _i s _charg e, trans S
Zecontsr §eranerorneah 2P°s% SE8E hur "pRetBBnbftee forming
ap@agaﬁuar@ &haﬁsﬁﬁkéeﬂlgﬂtQnﬁh@atéané?eénsﬁﬁgbw9@ dhe
transfer sheet 90 is conveyed to the fixing device 60,

shAgksdt heacEoAerni RagdsPaPerngiechpkge brey Bhe The
g&ga&&sa ske &089c1ﬁg|?e?uﬁégsg¢§§nlﬁa§gxaegt gLt g%pleted.

a pressu izingr e transfer sheet
is s@npleatpoﬁnthaglmagpetﬁonmeg aappaﬂabus 1 Afitar

i recti |ndhc bed bé rrow C__and ckedh
PPEe ol BHON. BaBer LiF0BharBocE: Y- od. dPhLeTochangeover
cOper abi gaiabspradueirBfis@ctukh=66l 00 LBBERel papBUSreversing
compl eted. Duplex printing is performed as foll ows.

daviee 7BassfAgthhr bapRrt Keverring device 80, a depeese
cfaABABOLE c16l,ay4 O guggggeéhéhgrgﬁgﬁggegh32€65099 nlg

e paper reversin apeér “reversing
ddeectéoROindirevensbylonchangeover Bbawhdltguillesgt b&ge of

gransfer sheet 90 in a direction indicated by an
Pr 6ePAPSIRS F @eFr3P|PﬁaS@agEhﬁfreFﬁéS€rgH§Fg?0§ﬁéeFlaw 71,

a99a@§3§§3rEb@ré@V96§§e993ﬁ999¥8ﬁsckéﬁé€%ng a;Ral £nef
reverse rollers 72 stops rotatihg, and t
transfer sheet 90 stops. After a predetermlned time, the
pair of reverse rollers 72 rotates in a reverse direction,
s0 that the transfer sheet 90 switches back. This time,
the reverse changeover claw 71 is switched to guide the
transfer sheet 90 in a direction indicated by an arrow E,
to the pair of registration rollers 82, The transfer sheet
90 is pressed against the nip between the pair of
registration rollers 82, and stops for a predetermined time.
The pair of registration rollers 82 rotates to send the
transfer sheet 90 to the secondary transfer position,
superposed toner images on the intermediate transfer belt
41 are transferred onto the transfer sheet 90, the toner
images are melt-fixed onto the transfer sheet 20 at the
fixing device 60, and the transfer sheet 90 is sent out of

the image forming apparatus 1.
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transfer sheet 90 stops. After a predeterm ned tine,
the 20 pair of reverse rollers 72 rotates in a
reverse direction, so that:%ge transfer sheet 90

swi tches back. This tine, t reverse changeover cl aw
71 is swtched to guide the transfer sheet 90 in a
direction indicated by an arrow E, to the pair of

regi 8fkcari pmimelversad2feThethranstrénceheét ths 90 is

r ssed 444 |nst t p.between the pair o
oS PEpRaPRg o Prafs 1D  SoRUEERahOBY oG BhatiererdrRtar
c&eaalngThev@aerzgt kedi shhabeolni@bkRly 82stRbabes b9 a
send the transfer sheet 90 to the secondary transfer
dagshergnnd 4aper féSedtPoherilhhges BRet RéephiepneRPARELON.

AEE@QSESBeQeEha Qs4%r@r%rgh§@éE§éBego IXGEQQnEE@ESEﬁéet 90,

sheet the toner inages are nel ont o
thaaﬁsﬁéacsheétthe antehmedﬁBXEngrdesfee B6ltahdl thecleaned

t ransft er. sh s.sen t he g
oy BAFAE4E01 T 238 AP aP N arg FPRHErEr EhEneh Eotnediate
teehkaee @Elthalphomﬁgoeauékl&@ebﬁba d%fi sreheaned by
t he phot oconduct or cleanlng device 12, and can be
[

1oGerBeRiy tai s€Rrasged bgla 4di sehaFrghmylrhAp épca tener
whatk! ktaieqsbhe cleaning operation. 5 After toner

I mages are transferred to the transfer sheet 90, the
sur f dbe devehepingedewdicat 80t tandfidesbeht 4éve$oping unit

aned _ . by ssing the cleanin rush 42
3 g RR i R aT o n R LT i e T oha Bt aleE vl difennat
roihtbsoantheairpt esnedhat-eohr ansf 8tirbgkk éﬁeréof for
accunmul ated in a toner 10 waste tank 49. The

d@é@éP@@ﬂﬁgaae@ﬂéétggstﬁénGdégtﬁné dmagkophnnghénit 31
p%%ﬁgcohgucéA%e'B% Qg SRS gﬁ%ekggg gcéh% ?gggs?éafg 31d

otates and carrres oher on e Suffaceé t
(deeekdpi.ngAantabectroeatati col ateop mfrdgeton theeid and the
phot oconduct.i ve gelt 11, and the first conveyin

tﬁ§8§I€a§Iald€§eé FFSnfiﬂyr?ﬁaForEFﬁFéstPﬁegcooBgﬁnd
débb&ob@agrde@&eetb@ ikopekigant thdgec3é aRNELIHEEHuER the

store toner.
developing unlt 31 has the durability to last while the
toner cartridge 32 is replaced many times.

Fig. 7 is a detailed schematic of the communicating
opening 33. A slide shutter 3le is provided on the outside
of the casing of the developing unit 31, and an elastic
member 31f adheres to the slide shutter 3le. By opening
and closing the slide shutter 3le, the communicating
opening 33 of the developing unit 31 is opened and closed.
The toner cartridge 32 is provided with an elastic member
32c that has openings corresponding to the communicating
opening 33, a slide shutter 32d that prevents toner from
spilling from the communicating opening 33 when closed and
allows toner to pass through when open, and a fixing seal
32e that fixes the elastic member 32c and the slide shutter
32d to the casing of the toner cartridge 32. The elastic
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devel opi ng device 30 is divided into two units because
the developing unit 31 has the durability to |ast
while the 20 toner cartridg%ggz is replaced many

times. Fig. 7 is a detailed hemati c of the

communi cating opening 33. A slide shutter 3le is

provi ded on the outside of the casing of the
mgapelrogiiag lenprederabhy madel ast foampanhete3ifhladhehess

t he slide _shutter.3le. By opening 25 and cl osing
ufﬁgkgﬁldéefﬁutﬁ 8¢ §iélC?He §8ﬁﬁﬂnicating openi ng 33

of thactievdkopbhgrunbtt3ldys gpengdaandngkased. théhe
toner cartridge 32 is provided with an elastic nmenber
dgyelPRaPInEEveFENPHys 288r FBSpEhdRRgShyTERE 31e and the

s3QREURLGRALLR 32 p%?%” pef, @hé' ?ﬁmﬁﬁ%&%@&nﬁngﬁéﬁﬁh 33 is

prevents toner from 3 sp| I'i'ng fromthe co I cat
oppeniteg 188 wherrcbesedtamdughl | ows toner to pass

t hrough_when en, and _a.fixi sea 32e that fix

the UP8e FES,ERERY 336 iduPhas R FamotnAEraPTegayTy Bhe
deleleashggdefritBe spoper caar thhggerdZmihBeagbaskitGs2®, the
26 menber 32c is preferably nade of foaned nateri al

sddelf §5utGrat RarelPesiAsaAdSsi FhasntpesEniswesRveREed from
e

Baureotag i and rle URyATOBRAG, uh s 3T CHEKRLRELAR,
cohounercal82dgappeopey, 38he connunlcatlng opening 33 is

open ner ass t hr oug Wien the toner | |

oot Fhdgeths' AEvRaPELRrarnel Ph tRePoliodsFapRng dBvFke
d3QeQbpti g UE&ﬂ@efQO”ngtﬁBpﬂﬁQ?HSférmﬁhg apbh®8tus 1, the
shutter 31e is cl osed oner is prevented from

siddspishuithgrodedofi st héodedeboprhgtuhPneglishpoaghnthe from
gqqﬁﬁﬁlcehhnngEEQ' Pndd. Ul Qlags devehonlod vRLT 31

S ot Jarranged deve evice
cpmmgalbatﬁnggoappangtBs.l, t he sllde shutter 32d is
cl os [ revented from 15 spillin

so th toner is ,
out ﬁﬁnﬁﬁgst3h8raesrPFPHSSG@zOPhFBEgﬁlﬁﬂs shbtter Jle.
TERNMHRALGaL! BAgOREREAILRS: communicating opening 33. When

the communicating opening 33 is closed, the communicating
opening 33 is blocked by the slide shutter 3le where there
are no windows 31g. When the communicating opening 33 is
open, the slide shutter 3le is slid so that the windows 31g
match with the communicating opening 33.

In the developing device 30, the first conveying
paddle 31d stirs toner and conveys the toner to the
supplying roller 31lb, the supplying roller 31lb is rubbed
against the developing sleeve 3la, so that the toner
charged by friction-charging. The charged toner is adheres
to the developing sleeve 3la by image force, and is
conveyed on the developing sleeve 3la. The restricting
roller 3lc restricts the amount of toner conveyed by the
developing sleeve 3la to the developing area. A thin toner

layer formed on the developing sleeve 3la is developed onto
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W ndows 31g are provided on the slide shutter 3le.
The wi ndows 31g match the communi cating openi ng 33.
When the communi cating opeq*pg 33 is closed, the
comuni cating 20 opening 33 9's bl ocked by the slide
shutter 31le where there are no wi ndows 31g. Wen the
communi cating opening 33 is open, the slide shutter
t8eephgotorpudyetifiat behe Wilndpws 3¢yelemiog hiéh iLhethe
tin openlng 33. In the devel opi ng device 30,
d%%"ﬁg ? co%veylng 25 paddl e 31d stirs toner and

ConVﬁhénthﬁetﬁﬁﬁértﬁnthﬁe suppllying reller 31b, ikheubbed
g ying roller 31b is rubbed against the devel oping
b§|é fedsYsiordnghatceNe fofer thehhpgey pyceives large

p&%b%hk@ns%h%ﬁgkngspEQQtEQQrSﬁdtﬁgngﬁrfﬁcédgfrgénego

the devel oping sl eeve 31la by inmge force
peahveyed enet heudbedl ophaghslineveaséa. adhereeseroftthg
estricts the ampu t of toner

PRt ol o oS PERTE U5 e LR P RCHES ) BAfRDL S SaoR At he

sttitackoBer tohayepatkei sedsonnthaedevrkopi pgsshepve 3la
i.s devel oped onto 26 27 the photoconductive belt 11

fhgwabdédEropfnghBi 2enrA BREreda98l oPNAgaaFrkarJimgnampant
EOEEE QBnEQed§89@5¥bQQ E%EESEeS%He'éhEEQQSQ aﬂguégecannot

devel opi ng sl eeve 31a, e toner recelves fFarge
bpressuseegobyhaheaspEBrtaddibmvehe sUhbagedefetopéng

articles are cr shedh whi ch |cheases adherence of
oPRBerEofa, “CRRBOT AT banp: BECHP T nes B ror e ARt L ves

p@BpkReiesUbkacneOtochenerepartibekes. i nside. As a
result, flowability of the toner decreases, and a

char@hﬁg 5ABEAt 151008FulRd, t Bher PeEEERESES, Obedabgpiorated
tbgg rCRALYLY Q”EH”Eh83889éloBEn§th§£e§1by PRELQBLEL

tives. devel opi n transtérrrng
fpespetbnes,landuppéaedngntprbherﬁeesloplh@euhbﬂeBl from
[ i s consumed, the, percentage of

i EPPaFarait 189poner EhRCREASEAS FOBHE 4BTELORI ARERLRY 33.
THBI keddndTREROEQL Ry paddle 32a and the third conveying
paddle 32b provided in the first storage space 321 and the
second storage space 322, respectively, rotate in contact
with the inner walls of the toner cartridge 32. By
rotation of the second conveying paddle 32a and the third
conveying paddle 32b, the toner is pushed into the
developing unit 31 through the communicating opening 33.

Toner in the developing unit 31 is discharged to the
toner cartridge 32 through the communicating opening 33,
and the toner is mixed with toner in the toner cartridge 32.
The toner cartridge 32 stores a large amount of unused
toner, which is mixed with the deteriorated toner from the
developing unit 31. Accordingly, outer additives adhering
on surfaces of the unused toner particles are distributed
to the deteriorated toner, so that chargeability and

flowability of the deteriorated toner becomes close to that
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fresh toner is supplied into the devel oping unit 31
from the toner cartridge 32 through the communicating
openi ng 33. The second con%ﬁylng paddl e 32a and the
third conveying paddle 32b"provided in the first
storage space 321 and the 20 second storage space 322,
respectively, rotate in contact wth the inner walls
Oéftgﬁeuﬂéﬁéﬂ taneri dgéhgotomyr dpsahpseedf Lrae theond

oE9YEYLRY, BATE S1°68 PAS FiFst IRESralRrBib R Rl Ee S,
cvhreygh thethensuoondt sngrapenspgcd33225bonre sacHhe

devel opi n it is discharged to the toner

C@EWFVFE@egégghﬁrg%@h £Re ERRRURRERETRRY bPehiPRgE33stand

sEB%ab@ngbabé gzzeg¥wtﬁa EHBE& b8n§89158n55d8§ét32993
The toner cariridge 32 stores a | arge anmount of

Dummggdth@@neperahﬂeh,ughﬁ1ﬂeuemﬁ@ﬁdLhQVdetereodaﬁédlbuted

oner fr h veloplng unit 31. Accordingly,
tguggr a g ?vgggg herlng on surfaces of the unused

t onerhpatbhekreshateidi 5touflt edackotbhendeheséaratete is
toner, so that chargeablllty and flowability of the

r§EHEPPEr hPelREoRRYE %Ebﬁ%suEFBSéltgr?ﬁth97f?BSto?t?ﬁ%ge
spaueedotonedy . Thentengrodhsehargrd &1 9 LhGsed state and

devel oping unit 31 to the first storage space 321
upgRedy&dneo @hetbecdﬂdeéoptageuspacélSzarmyathblseb@mdr on

onve Tg gadd gZa ﬁ t he %urne to, the first 5
Fo?SéS pacd % By the FﬂFr eX% OBV g™ phdafe é%%ge
aAbdbragnyhiys Bpghatihanitiyhemayéer caddbéi ¥y8sadhéd over a
distributed to the deteriorated toner. The toner that

1p8gptélght back to an unused state is returned to the
devekgpi-ng 8855%3%15 0 E f563£c§$9&§g8 t&otﬁQaEfrst
ug t e

321. The toner to an unus state an
emhaéemenbnethenCOhErdévehbpéng4uhSth@vided1anthh@ toner

chBLEaBR, So"EaSoNELORLNG sheeue Sig, or dordl opLIg 2, oo
tBBtakneddevelopingonfiti BB. discharges toner to the toner
cartridge 32, the toner is mixed with toner in the toner
cartridge 32, and the toner is supplied once again to the
developing unit 31. In a developing device 300 according
to a second embodiment of the present invention, a control
valve 340 1s provided in the developing unit 31 at the
communicating opening 33, so that the developing unit 31
discharges toner to the toner cartridge 32, the toner is
mixed with toner in the toner cartridge 32, and the toner
is supplied once again to the developing unit 31. Toner
can be steadily supplied to and discharged from the
developing device 300. Moreover, the developing device 300
includes a first conveying paddle 310d that uniformly stirs
toner in the developing unit 31.

Fig. 8 is a schematic of the developing device 300.

The components in the second embodiment that perform
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15 In the devel opi ng device 30 according to the first
enbodi nent, the control valve 34 is provided in the

toner cartridge 32 for blogh%ng t he conmuni cati ng

opening 33, so that the devéel oping unit 31 di scharges
toner to the toner cartridge 32, the toner is m xed

with toner in the toner 20 cartridge 32, and the toner
SpBes@ppPiBd lancELAGAL ANt 8Tt RBAtdBIBROBRANE ORI fiBilapn
C@ﬂgggﬁkgﬂﬁgg ggvtﬁgséognaEﬁgrgﬁ?gt gﬁbéd%ﬁ%ﬁedare Fenoted
enbodi nent of the present 1 nvention, a control “valve
bg4@hesspmevirdédrencehaudevel speagthai £i8itatmbbdiment, and

co ni cati opening 33, so that the devel opi uni t
O%$ 75081 BInAFGEE IPENER St BEENE™E bEEF - cal BFi HEEC39P  Pie
dbofiee B8O Hh¥eddqwkt RhtOREYel Bpihg LANEr 3¢anhbi €88 Béner

and the toner is supplied once again to the
casGeigpeng2uni Theldevehepingannbe steddrlydeasppheed to

' a r th evel opi.ng _devi 3
S N It e s P e RS
rébrstictangeybhgepaddte 3hAdthbafivpif ebakyyshiyr paddle 310d.
Tbongr in the develog%ng ugit 31, Fi%" 8 is a schematic
£ tREcdevBFbprHgedevi L8C3B0SS The EoRpbn8RPE2PR BRECS 321/
tﬁ%CQBQQEHbQQBEEQE 5BakeP8bbor fhe28:28ndSaBRyAYiaMbhhak1e

function or that have same or sinilar configurafion
388t hbsethargdheonvegingnbadiihenB2ar eadénbhedriby3bhe Toner

r [ e rals _as_the first.enbgdi t,_an
SRR At s e B e U S
ddeeileeidfOunnel adesntihendevehepi ogrupitigdliand The control
toner _ cartridge 32. The developing unit 31 includes
vehEe délel-8pPrgvifiedvanathe fRECSOBHNGI RB1EoPLeRt 3RS

Cgﬁﬁunggggghgtbggnggblgg_Slc, and the first conveying
paddl e 310d. he toner cartridge 32 includes the

firsThet opageospusévae23401bashe séwbhdrssbrageuspate that
o328 g, DR RS A0S AR S, - 2o PErL D Lipgimenc,
ahlir esgbhthereeanusseatibeg QRERi RErd3ehebWEENFiHE 2. The
CdevelopbggvgnEEOS%sangogge toner cartridge 32. The
EBREPSI P ded corresponding to the
communicating opening 33, and is pasted to the support unit
34a fixed in the casing of the toner cartridge 32. The
control valve 340 includes rectangular plates, which are
the elastic resin films 34b, provided alternately
corresponding to the communicating opening 33, so that a
plate is not provided where there is no opening. The
support unit 34a is made of a rigid metal such as S80S, Cu,
and Al. The elastic resin films 34b are made of
polypropylene, polyethylene, polyester resin, fluorine
resin, etc.
The first conveying paddle 310d has a paddling film

that rotates and conveys toner supplied from the toner

cartridge 32 to the developing sleeve 3la. The paddling
film of the first conveying paddle 310d can be single or
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valve 340 is provided in the developing unit 31 at the

15 communi cati ng opening 33. The control val ve 340 has

a simlar structure to that f the control valve 34

according to the first enbod% and is therefore

described wth reference to Flg 2. The control valve

340 is provided correspondlng to the 20 communi cati ng

péﬁéﬁﬂng 3pecamdcid lgastbe paddhénguppodmt cani be 845ingle,
e t a he -t an d h

1o Pt RyaPSe S3R0 Pad plioS e, EEELRBRPAR RERES: cf oncact

taeerethenqhast|flﬂmS|nffthﬁscaﬁbromrounded3abtatmahgéa in

correspondlgg to the comyuni ¢cati ng, openi.n so t hat

33 COBP5IAEE 5 ot Pr GITHEAANAEBPe2t hEPE f%gﬁoaaﬁen|ng

rEE%an%E@BQrquﬁbtcgﬂabbs H?QSy@B ertﬁbdpﬂaﬁﬁhnéuﬁalﬁsof
. he elastic resin | s 34b are nmde

toke fp@Bﬁpﬁ@pVE&meg paﬂ?éeh?ﬂ@de polyester resin,

quo%J reS|n LGy fo ;st convgﬁing Ead Lgn of
310d ‘H¥s & dallnagF|Wn1 thfp otates and cBnveys
Sh@@&&l&@pmbh@& ffi-ofil the toener céattﬁdgge332tb0thbe
devel opi ng sl eeve 3la. The paddling filmof the first
d@Hﬁ@@Fﬂﬁ@ H&&EIélsiédtéﬁndﬁgeépﬁépg 8fv29e3800p| ufgp. first

céa%%y heakl ﬁdl%hglﬁédgbkﬁgeé' HHCéBn?Sc%sSkHQ|%ontk8ﬂg

I'm’ or a plurality of rectangul ar hat cont act
vaﬂgeréé@anguhahOﬂdBnéowﬁ the control vakve 340. When the

arranged _in. a conmb-li form A conbination a |aon

B St vE Y88, RO Ar SFPPBAE SR BT eRBRoy BHCAE BnEne
ceaddbilngaflivemsah, the tbhskotokueyengspaddiexk3F0dlips back
Fig. 9is a dlagran1for expl ai ni ng the operation of

opGPplYi Ad St OHBr LRSI EREYE of€r tBAFt EPAGE BRShedt hewards
| | 05, Tk
cfieveleoaiag gl L3t bA Lhendexel eBhag deviced0soThe arawn

rst ying pa rotates an nt act
1hh@ thet delvelvplivig 840r dhadthebdghdoiwm bbmmunmtabhng
val ve 3% . When the first conveying paddl e 310d
Cb&5<8¢ g'and rel eases the

Fig. 10 is a diagram for explaining movement of toner
between the toner cartridge 32 and the developing unit 31
in the developing device 300. In the toner cartridge 32,
toner in the second storage space 322 is conveyed to the
first storage space 321 by the third conveying paddle 32b,
and 1s then conveyed to the developing unit 31 by the
second conveying paddle 32a. The second conveying paddle
32a includes a single paddling film, which is rotated to
convey toner toc the developing unit 31. The first storage
space 321 includes the rib 35, so that toner is stopped at
the rib 35, and a space is formed between the rib 35 and
the paddling film. Although the space is gradually filled
with toner having high flowability, the space is maintained
for a predetermined time. When the paddling film is
further rotated, toner moves into the space from above,

until the space is filled up.
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control valve 340, the control valve 340 quickly flips
back open by its own elasticity, so that toner pushed
towards 15 the devel oping unit 31 fromthe toner
cartridge 32 is drawmn into e devel oping unit 31

t hrough the communicating opening 33. Fig. 10 is a

di agram for expl ai ni ng novenent of toner between the

t oneRceardindd# . 3xhgndtenerdéveruphag ance 8he deviphoping

bg% %%ygkoﬁ @ngeg gﬁ §89h IQlEHe ggne&hgargr%ggg %alve
onef \i it he Second Fora pace 5 18%conveye
3ﬂbelsfhb$thsﬂdragenspgcehaZ@abmlﬁhg Eh&mdofOﬁmeyEmgst

paddl ¢ 32b, and_is then conveyed to the devel opi ng
CERVEY3RIpPagAde éé@Gndlcsnweyhﬁﬁ bh8dranssgl taéve 340 is

1§e§9n@p%ﬁn¥%$h@9 eeﬁ@&em%5e§2%rbﬁckHeeﬁoﬁe§'egkerldge 32
paddl i ng f is rotated to convey toner to

tphéh@edéwéép@gngnun13131The first storage space 321

b 355 5hits" elxdl; EReCRka BREhachotheoh bodbeanathe

cbhe rpadekilire menl AubBeygbnthe,spaes tBegtadual b¥ pushed
filled 30 with toner having high flomabllltﬁé t he
L& &P IRIPAPRILRE UL Er 34 pPelBEefRTIREICRFRELIPReAZ bY

rbhgtRaddbirngnki HHH§1HBU%Emﬁr EOEﬂEeg1rE9n85n08¥§ﬁ?egaddle

into the space Tromabdve, until the space Is

3&Qd 3@ altlmecgpdnngﬁyngwwenhtwhen hsspashefiorméd bhethe
s n dgg % me co'ncigbng Wi th mheE.the
SSRPQo ° Véngsﬁﬁ *nat2h&Fa a5Rn "By CRETHRAGRFAGI
obehﬁhgf3Bhethersbne@omgemu@gha@g@hefaéﬁdthe 8evelBBing
the control valve 340 is 5 in an open state, toner
URpres if FomthRetPBREr CaEEEAPEGe382 to the devel oping

U0t L F3bs, HeAl 0BCT1NLELS AL (deUCLORERGLURLL 8]

t owa t he contro val ve sequent
expﬁednhsgpmshementroﬁ1thaedebetwpengthalde@élbplngeunlt 31

R R S N AR T
igoikAei dieRg1vbt AgWhantasspaee Bﬂ&HEdeMeEEQn.

In Fig. 11A, the control valve 340 is arranged at an
angle 68 with respect to an inner wall of the developing
unit 31. The first conveying paddle 310d includes a
plurality of paddling films, which are rotated. The second
conveying paddle 32a and the third conveying paddle 32b
each includes a single paddling film. As shown in Fig. 11B,
the first conveying paddle 310d rotates the plurality of
raddling films that holds down the control valve 340. If
the control valve 340 is pressed to block the communicating
opening 33 when toner in the toner cartridge 32 is
contacting the communicating opening 33, toner between the
control valve 340 and the communicating opening 33 cannot
enter the communicating opening 33. Therefore, the toner
in the developing unit 31 is pushed out from the sides of

the control valve 340, returning into the developing unit
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second conveyi ng paddl e 32a reaches the comuni cati ng
opening 33, the toner is discharged fromthe
developing wunit 31 to the tpner cartridge 32. 15
Figs. 11Ato 112 are detail €éd schematics for
expl ai ni ng novenent of toner between the devel opi ng
unit 31 and the toner cartridge 32. The developing
38} cefe shavwatén Fig-t héCdetbrobpAglingt £3imgrefokhet Edrst

t % 40 ] r
<BfvExingoBalble Sl ROFLERELPera¥ls PrdcronErPLCPoRRE 240,
sdthbOpthgreumstsamstihelﬁilytnooap&ybngepaddhetBéOdontrol

i nclu pluralit addling filns,_which
VPEFStgg% the EEEoﬁam%EBhQ ying BgﬁﬂF%g3§3 an%stgéown in
rifilrdigoprayng. p@@ﬂlea§29acﬁa53dam§hgdﬁ§1ﬁ fab8keaway

paddling film ~As shown i n Fig. 11B, 25 the first

fé@ﬁv@?ﬁngopﬁﬁéﬂevélﬁﬁ Bé@atébetﬂ@nbrglavaiye0840 returns
addLin L a ol 0 t he ntrol. ve 34
t?fgth sz%%gﬁ g@ h ggée? @m E §9§OP§F ? g Qarge

control i's pressé
spagBuliECabirngd baeneag BBembenttomevaLnetBe0tanerthe

cartrldge 32 is contggtlng t he conmuni cati ng_openi ng
cegmupdGaFipgt GRERIPHe 30 E8ntRBF TaNeE BIBeanE PRethe

t6RBPURLEaLE §e0BeNE R B 8@9@95?1§&t§51Eh§1 through the
conmmuni cati ng opening 33. Thereforé, the toner in the

cdapehdprhgnanpredings3pushed out fron1the S|des of

un 1 285808y §1 Bad SRk PROEFEREEAE VRl iRl  PgPressed

ohtkmagafint B¢ Ehbshercpavaying a@uﬁlefSﬁﬂd fufghetonveylng
presses the control valve 340, so that there

p@é@%ﬁaﬁ%P§||yAHotgbaCElB@tREéﬂtthEh%oﬂeﬁéilngaf%émsqé the
s@egnﬁh%oﬁgggyﬁ?cﬁéﬁage0§ Q'EQ Fénté?F?ﬁ?m@hénrﬁngg in the

11D and Fi E, as each paddling noves away
SEpondtBGOGGQErspaval9@2346 thhetooatrobrivaidge33Dd. As

eturns _tot ositipon at .the an 8. hi s,

shSutt 18719 | 47G8 Sk hB8 PeorlinRatRepoREntbRet bRt o
cvakegiddOpandlthe10aompupieahen0ropentay 88e 86nthal valve
toner noves fromthe 10 toner cartridge 32 to the

348veéFopiaghani Pre3sefir doyR. t fe that there is no space
between the control wvalve 340 and the communicating opening

33. At this time point, the paddling film of the second
conveying paddle 32a rotates past the rib 35, and toner is
blocked by the rib 35, so that a space is formed in the
toner of the toner cartridge 32. As shown in Fig. 11H and
Fig. 11%I, the paddling film of the first conveying paddle
310d releases the control valve 340, so that the control
valve 340 returns to the angle 6, thereby forming a large
space between the contrel valve 340 and the communicating
opening 33. Thus, toner that is lifted up by the paddling
film of the second conveying paddle 32a moves from the
toner cartridge 32 into the developing unit 31 through the
communicating opening 33.

The control valve 340 is pressed yet once again by the
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conmuni cati ng opening 33. As shown in Fig. 11F, the
control valve 340 is pressed once again by another
paddling filmof the first copveying paddle 310d. At
this tinme point, the paddling filmof the 15 second
conveying paddle 32a is contacting the rib 35 in the
second storage space 322 of the toner cartridge 32. As

osh6wn PRAdRiigy fidm &8 the padslti fgnVEVANSf PRAELR Bdpd. At
n [ a d.s.turther ro e t ral
PR S, RS, <sPeedly Yatuk 535 s, BERSREH Boun,
therspaces 20nket weenhehéonent cak-tvakbdge 320nand the
conmuni cat,i ng opening._.33. At this ti poi nt, the
SPROUHG P PCEE T RE §écon5h968296§?nngﬁaaapérséﬁ the
de%@bE&n@a%hiEhglrh@s3§usﬁ%@ baRekrbi thkockadsbyrt e
rib 35 so that a space is formed in the toner of the
ceaae lcetlviedgd 032 repsirghogn 1ingoFcge demMednning PRgt 31.
Wi, L p | fil f .t fir onveying. p I
Yyig IR ADSYEIRE ckelelee, Mt adh, Sogbhka dphEtd Bone:
caatttrtidlge B2l vea¥4@heetomisntieathegangkai8g GBerehy toner

formng a large space between the control valve 340
g AR e gh L L EOH: RE. Ca3EPRYnea RS EBRer LPRatoRe:

chairtt8dgep 30y thReuBaddhiengodRubli kAt 9hgt BE=3¢A8NE3 as the
conveyi ng paddl e 32a noves fromthe “toner cartridge
pegdilpng thdémdeveltdpi Agreni codvevhingughdtdhe 310d presses
i.cati eni,Ng . _The control va 40,1
BT SR 8, e T Sdosernd? Paditng
fil mBef rvhetfingstheomvegicngopaegiag3plddlAt 310Heat a
previous tine the control valve 340 was pressed down, _
higErE RESSEonERN FPEhECCOREr CORVEYILBFeP3ddhearnetoner is

dg%@ﬂa&bgatkggmoe%@iagv%§opiﬁar%59&ea%tE8 Eﬁeeeo'erthe

5 devel'oping unit 31 was pushed out fromthe sides of

celrgridget B8l wal w8040 inr Etigeni AGMi hoolfRe devel oping
S space

unit 31 ghg% %Enes ho%ev%r, ?%ﬁauge h%grg L2 spac
in t heton8P T REMPFPddE ©32 S REAF *Ph&C°c btthini GREI n
bepaaieng t83, dekelbenel unstdidschangedef EeALkheartridge 32
RSP LRt caling Peening 33.

Rotational frequencies of the first conveying paddle
3104 in the developing unit 31 and the second conveying
paddle 32a in the toner cartridge 32 can be controlled to
adjust the amount of toner moving between the developing
unit 31 and the toner cartridge 32. For example, by
rotating the first conveying paddle 310d in the developing
unit 31 at a higher rotational frequency than the second
conveying paddle 32a in the toner cartridge 32, the number
of times that a space formed in the toner cartridge 32
contacts the communicating opening 33 is decreased, while
the number of times that the first conveying paddle 3104
presses the control valve 340 is increased. Accordingly,

the number of times that toner is supplied into the

developing unit 31 is increased.
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10 cartridge 32 through the comuni cating opening 33

as the paddling filmof the first conveying paddle

310d presses the control vq# e 340, as shown in Figs.

11J to 11L. By rotating the rst conveyi ng paddl e

310d at a higher speed than the second conveying

paddl e 32a, toner is 15 discharged fromthe
deveﬂ@ﬁuﬁ@ouﬁﬁtOﬁltp@eﬁhEOV@ngrb@éWﬁﬁndgéesgeanOQhOWnunlt

3%ha5dg%hel{¥h%9 %%Et{ g%e %p%rgtbgg%ﬁﬁugtegp t%gesgumber

t oner nmoves eve g-unrt “31 "and
offthe htoremmuarchitdgg 3Benthgsugh.t hEoeemitahcahing
openi n 33 20 Rotatignal frequencies of the fjrst

ce ﬁélB§d8P8nl§ﬂ083 REPhBTA¥HEREpi ngRENPEBeTaRd

cbﬁﬁu§QQQQQn§OB$%MhB%s @@dggedégérhﬁngaebégeeron the speed
cartrid can be“controlled to adjust the anpunt

Oéfth@nemam@vﬁ@gmbegmeeﬁrﬁheOdeveloplng unit 31 and

t he ner. ¢ rtrld or _exanpl.e, by 25 ratati

the FRRCEoBRRoR, MATvEo34PobsSEa R "prltastehdfin t8 the
comiin3taating Bpghehgr gBatkanak &r egwBRLY kbh@Briheincluding

second conveylng paddl e 32a in the toner cartridge

a3plugRd LhynBdr Vadieei medhengenirepaalveFnddli adgpeent to
e rt LLAge 3 c ni ng

B a5 T R S e S

offi tée torvepdddipaddiém310d tpeeésestthenuey&nglpadﬂ&e

is_increased, Accordingly,, .t nunber of, tinme
3318, BonBF o cOUBANied TRED MHED ALYBFoBFREIHRT: 31 is
a&ﬂ@&ﬁ@%@dy,B%OB%haEhaaamoumttﬁ& teneroDyhNgeBetWeehre
the developing unit 31 and the toner cartridge 32 can

PBES&EFuSYe 8T8y PRRELABADEL LMof apAetBENATIAREahRAg of the
ceﬁ%Qbﬁg%ag%g W?ﬁ% Lhan QQEFeQOBgUEhgabtﬂgroBSBHTQn§3fllm

can provi he RUrbS nmuni cat'1 hg™ openi
ABBoirslidetlgn, mtoeerbasetihendeie lspéed uoftt BA@é caagbe evenly
he control alve 340 provi ded

f.orm ng opera
At S Faes 1 the End SSu et BSEANGEBRENI ng 35 can be
a comhgli ke fier @ peRebdetAge view of the first conveying

paddle 310d.

Films 311 and a rectangular film 312 are attached to a
gquadrangle axis. The films 311 include two films, each
extending in opposite directions from opposite surfaces.
The films 311 are in a comb-like form with alternate
concavities and convexities, and the convexities of the two
films 311 are shifted from each other. Thus, adjacent
control valves 340 are alternately pressed by the two films
311. The convexities are provided corresponding to the
communicating opening 33, and are long enough to press down
the control valve 340. The concavitles are arranged so as
not to contact the control wvalwve 340.

Each convexity is tapered so that the base of the
convexity is wider than the tip. Accordingly, the

convexities also move toner in a longitudinal direction of
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a plurality of valves. The control valves 340 adj acent
to 10 each other can be operated alternately.
Specifically, each of the t paddling films of the
first conveying paddle 310d can be a conb-like form
with filnms provided alternately, so that half of the
control valves 340 are pressed by one paddling film
thaddevelerhes nalt 8t f&neths Ebhgkoronubyery3uaddie 3104
r?Egﬁégd B¥ EﬁgtOE SrtBQQQ|L$9 §£ Mg fﬁcgﬂg fgﬁgitudlnal
onér i n"the devel oprng can be evéen
dirschaoged, without |eaving a dead space. Flg 12 is a
er spect ve view of the first conve addl e 310d.
p E @1515ﬁ8 %OPE%Yéﬁ@uP%?di?lﬁi@ﬁzf%F%t%%taE%%d

CBQV@X1EH@§V§EQE§ @Késcoﬁbﬁoi'bQ§v§1340nC£Hd@h£@Dtoner
| ms, each” extending in opposite directions from

uaﬁﬁgsth@ sontaeesvalTaeldPImevedlinte theateowab-takeridge
%orn1mﬁth alternate concavities and convexities, and
he convexities of the two 25 filns 311 are shifted
fronTrachi esbecontbysngaghacest 310ani s otovat ¥€Sa848 higher
are alternately pressed by the two filns 311

The
SE%ﬁGeRFﬁPeEhﬁréeﬁ?aqla%aV%ﬁivas@%ﬂaiﬁgB%%rtﬁ% that the
fQQQHUEbﬁaéyﬂs oggaaﬂg §§@daﬁ9e§§§sleﬂg E5RUE0 191 PrESS40

down the confr val ve 340. The concavities are
Saveaﬂgeu1$@8a3h3©en@tsp@ceonSaﬁormh@ c@nth@ltwm¢ve
ach ony xity is.tapered. so that the t he
cREnbidRe, 3 Te WiakrbvSnt EREERF LY aetBrulng VR EReto | e
tenavexhttesdgkss2nove toner in a |longitudina
direction of 34 35 the developing unit 31 as the
firsthedntByi rgnpadurecs108 thethtess 3blipagsthe the

cHRLEDL, SpthlrSEY, | ki Eohorgh LU IR 00 LEckiQhecl cron
sgppves#t sesepgeks aheé fbnpsobauhlapeﬁ4@y sbashatitener
Aggpfg}%hgyco gﬁgL gg'¥§e3§8n g Své ve éE& {gnreturned
into the developing unit 31, and a space for letting toner
in from the toner cartridge 32 is formed under the control
valve 340.

The convexities of the two films 311 are shifted from
each other, so that the control valves 340 adjacent to each
other are alternately pressed and released. Accordingly,
toner is efficiently circulated between the developing unit
31 and the toner cartridge 32.

The first conveying paddle 310d includes the two comb-
like films 311, and therefore, toner is efficiently
circulated, and mixed in the longitudinal direction.
However, with only the two comb-like films 311, toner
accumulates near the communicating opening 33 in the
developing unit 31. As a result, the toner surface in the

developing unit 31 ripples in a vertical direction, forming

mountain parts and valley parts. If a mountain part is
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The first conveying paddle 310d is rotated at a hi gher
speed than the second conveyi ng paddl e 32a, so that
the 10 first conveying paddlfgslod presses the contro
val ve 340 several tinmes while a space is forned in
the toner cartridge 32, thereby efficiently conveying
toner to the toner cartridge 32. Wien the convexities
termeReati the SPTMpassabyngherebisantpol toarvetzen, thhe

t88 tral r%% 4 349 L § Eﬁhﬁ%ﬁ%gdeQQE %89EB§S§nStBSQQEHe

fllps R open b astiCi ccordingly, toner
amnuhheoéoﬂbnek mabpéy34ﬁ therdeuemeplngnhnlthél decreases.

devel oping unit 3 ce for letting toner
MPFGRWFEe goﬁ8Peéa%9PWd é°§2eﬁ§ FBPﬁEdCBﬁBE%dEﬁe

ceenteal at2@h¥akyet34@. cfhensaAyaxht | §§t0f AgeatB@sult the
films 311 are shifted from each ot so that the

tevatr b @amv@§a34@nadpa§edtfﬁ@meé@hngoeheﬁlaretlrred To

S FLLBLRAt Rl PLespednand el sased.Aecer dingl ;o LRE o

entI Ci'fcu ween e de ping “uni
n25c3hvandctbe bmnebncawﬁtuége aﬁlcmhesfshstte@nVEyhnghe
paddl e 310% g i & two conb- like films 311, and
CPREFEFEYeClt & %@&MWWW%%W%W%WB

fiimkhe1hongi & adbﬁehedb@egbleegres@w@yeﬁ Wsbheenky the
two comb-1ike fil 311, toner 30 accunul ates near the

f@émﬁuﬁﬂéatlﬁgcgpémngéYESthﬁ mhyntdéuepapingfubhe 8tner is
|t f d [ It
AnSEeitl ' se' BRGLOPRE SUGHAEE, bR LORC OENCLRR A8 UL ing

uﬁattslam@ vabkeynpantsy Fhaa.nmountain part is 35 36
formed at the connunicating openi ng 33, toner fromthe
t oneFNEareFagauaeri §1lRnPbRt 68 PFOM-ABdI REtVASNakle two

f&ﬁﬁs aApuRL QEeBQEQ? aBRal ¥oha tB@t gl o énaevanbp§ﬁg

decreases. Moreover, a toner ronmt e toner
uoattBﬂdgedszhestEnemeaaedradgehQZtoeb bhathEhHDUnnarnls

sﬁ?%h;%é%ﬁgyggzﬁkylggesretegeorectgggg f&? QiEealso
prevents a toner flow from being created at a local
position, so that the toner is evenly stirred in the
developing unit 31.

Fig. 13 is a schematic of the communicating opening 33
in the developing device 300. Each of the communicating
openings 33 is diamond-shaped in the second embodiment:
however, the communicating opening 33 can be rectangular,
oval, etc. A diamond shape is more advantageous than a
rectangle, because the width of each of the communicating
openings 33 is wider, and toner can be spread further in a
longitudinal direction. Thus, with diamond-shaped
communicating openings 33, toner can be circulated more
efficiently between the toner cartridge 32 and the
developing unit 31, and the number of films configuring the
control valve 340 can be reduced.

The width of the control valve 340 is equal to or
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I nprove these problens, the rectangular film 312 that
has no convexities or concavities, which is shorter
than the convexity of the fijJns 311, is provided
between the two 10 filns 311 at an angle of 90 degrees
with respect to the filns 311. Accordingly, the
mountain part of the toner is elimnated, so that the
widpratbasf thenwidth pRetHevePwpungcathng grensng 33 by

sgiietoghobl b shec Tpe osEopal oufibi Sighsegg
namveweonEhabetheenommandeaehngingenmngt331 auﬂethEn the

toner cartridge so that the toner is sufficiengly
d8??$8?é?8dun?ﬁ e@%aﬁéﬁlEﬁefFPWW§%?CQF§Bg BP%Q%H?SSQ

th@E@B{fhﬁﬁﬁﬁ&@ﬂh@etﬁﬁeﬁr§§F§@yafr@m|95@'toﬁ@§'&598r1§8e 32.
that the toner iS evenly stirred in the 20 devel opi ng

Taapr 31, betygeen3ths aogéh@havaévef3ﬂﬂeandnﬁhﬁ|catung
n h eyel 3 f the .
cgﬁﬁunlga§?nﬁgopg gng §§ g 895% n§88 Q%ape §E%fop1ng

ommunica OpeNnrngs

usecoAd esbedenenher bawvevedget Be, ceanunataalngr@@eamagnt
%3 can be rectangul ar, 25 oval, etc. A dianond_shape
tsCRBFE éavﬁﬁFagéEEEaFﬂ%ﬁ at PBE?angﬁ@weﬁ%EauéE the

cWhet-B1olae8ehzah thengompyaLCRhLAYLHQPEBAGS: 33t L8y
wi der, and toner can be spread further in a

opengnguaﬁnah diarget kopunThas, taneh dsadmadhshap@d and the
co atin en s .33, .toner can rcul at ed
i e R R P PR T8
iapdfrheiedevel oping unit 31, and the nunber of filns

configuring the control valve 340 can be reduced. The
wi dt Rhothehetesnt FardvatfetBgocrategliarateop4036537

eﬁbg§51§g§ EE@ef‘gBPPoﬁhéhgoﬁﬂ??E?hg§%gnt$gﬁ§ﬂgn93332%e

ess than 20 mllineters. | ve’ 3
amsunhaofomenethahathentenauﬁroatthg epeasngf 3Bhet opetrol

VBB 14035  BEPHEPRby FrTBLE g ¢ bREr JS0pBrY FPom t he
cbRnehieati hjdeped2ng 33 is reduced. Accordingly, the
amount of toner discharged from the developing unit 31 %o
the toner cartridge 32 is reduced, so that deteriorated
toner is not sufficiently replaced with fresh toner. The
toner supplied from the toner cartridge 32 moves to the
bottom of the communicating opening 33, and 1s mixed with
toner at the bottom of the contreol valve 340. Thus, if the
control valve 340 is excessively wide, the amount of toner
supplied is reduced, and therefore, the toner is not mixed
sufficiently evenly.

The width of the control valve 340 is preferably equal
to or wider by less than 20 millimeters than the width of
the communicating opening 33. Accordingly, the amount of
toner supplied and discharged is controllied, and toner
supplied in the developing unit 31 is mixed evenly.

Intervals between the control wvalves 340 are 2

37



10

15

20

25

30

Toner in between the control valve 340 and the

communi cati ng opening 33 is discharged fromthe

developing wunit 31 to the tgper cartridge 32, so that

a large anount of toner is not discharged at once.
However, if the 10 control valve 340 is narrower than

t he connunlcatlng eni ng a | arge anount of toner
mid l4meERasgER, 2Qn@lﬂﬁémeaﬁﬁ§nt 6f tBReinfArvhpés are less

ebo 1 0 ng f n t her

B R R T e RS
beEharethéheonpniircat vagvep8ADngnd3thehecmanniinbt bhy Openlng

t hat t f th id f the caqntrol
3300°PReBERe ool RBAEONPFOR oL eo4608RT fhacharged ¥Eom

teeNauRkcabing QpeRi B ddckeakeduceds AREOLAEBOLY1st BQceed
amount of toner discharged fromthe devel oping unit 31

290m2@1ﬂﬁét?§ﬁert@ﬁrpﬂmégé 82 rempudiecatingooppnings 33
d?%&%ﬁ%8%at§8 ¥h8@e LS A8LnEYUL E'E'S”E'gﬁgéﬁéﬁégg WER and

resh~toher toner supplled rom
suppﬂpedgeOSEh&DmeSeEOpﬁhg uhott 8 dkcikbasesmmuni cati ng

CEETEER, B3Rt sl SOp LSl LB 3B I Sl

£340si piexepsskyely whdeichhenarpupheObohonSI v§99@|5@§
is reduced, and therefore, "'the toner is not m xed

d§@ﬁrmén@ﬁttyeeveﬁEyofThéempﬁaheoformedcbﬁtWQEnvaheecontrol

oE09%! 34BC5L P lighicheifs ModEaBbosrhlsr 20 ene

lepgRhngf38heAceartabngkylvehedament eek tﬁﬁﬁrlsummﬂﬂeﬂeters,
and di scharged is controlled, and toner supplied in
thReaWeVBFoBFng Okt d38Charapledrepehhy. devatepvapsunit 31

d@@&@@@@sth%oCQHEEOBe¥@EY8§a§éQ fbfef 34 A8t sufficiently
FPfe P

milineters to 20 m I linmeters. the Intervals are
repsgcethhantl firceshnebees, thE aheuhengthtoﬁethehaontrol

NS, SRR IEASBIALSF YLK 340,800 Eorer
dasedatgell rener tleseabaegegihfothit 31 increases, so that
the amount of toner in the toner hopper in the developing
unit 31 is insufficient.

The angle of the control valve 340 is 20 degrees to 45
degrees when open, and 0 degrees to 15 degrees when closed,
against the communicating opening 33. The control valve
340 bends because it is elastic. Therefore, the angle of
the control valve 340 is defined assuming that a line
connecting the point where the control valve 340 contacts
the wall of the developing unit 31 and the tip of the
control valve 340 is straight. The angle of the control
valve 340 determines the size of the space formed between
the contrel valve 340 and the communicating opening 33.
Thus, if the angle of the control valve 340 is less than 20

degrees when open, the amount of toner discharged from the

developing unit 31 decreases, so that replacement of
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5 the developing unit 31 decreases. If the intervals
exceed 20 mllineters, the nunber of conmunicating
openi ngs 33 decreases, so that the amount of toner
di scharged fromand supplied to the devel oping unit
31 decreases. The length of the control valve 340 is
10 mllimeters 10 to 25 mllineters. The I ength of
deferégratsr Faree 3abh JepehntRe§Tt heé BPZePsFiphied

s3B3GE1LALTGd DOLIERD Lig1CODET ohe UBHKEoF40a300 LhE

communi cat f ng openi ng Thus ength o
exoaedel4ﬁahegr3¢® WSehesgenhaanlexuebbmnetamsunttbé toner

unt of taner discharged.fromthe. deyel opi ng unit. 31
25938685988 Teo™ RiE HRUEPBLAPeH ionar, | Sonbpat the
a&@hﬁthentbmerr@al@ﬁ@dtwhbh Bb@@@rt@@eﬁhe|Be%EﬁobEH%tﬁnlt

of the control valve 340 exceeds 25 mllineters

3amd@ntngptfémerntdi scharged from the devel oping unit
31 1 BREeAsea1 oBonbhakyibhesaROMap B 1808 1hN:hDCsame

t oner hopper opI' ng
imagef toementy. aﬁparangbeaefdeher¢bedrmh vabvelaée is 20

degrees to rees wh and e s to 15
HBEPEEE i 2l SE2RT R RsE Lone ScomiHint CRFFRGZS"
o@@@mhpgl%§ eEB@aﬁgeﬁbﬁg ¥akbvemi 34@gbengdathecause theis

el astic herefore, the angle of 25 the control valve

Cgmmun30é§ﬂn§eragguﬁlﬁé akhat thel same aenfAescthgedhién the
eBalRt HASKTRENE GOOL! BLLBLNE.34D 2ol ag! SohnEtBLLore,
ro

eve oplng uni con
ovalrleppdfigi explleabghbtnsThecanglheteoti. the control val ve
340 determ nes the size of the space fornmed between 30

the ¢Bft AGVevaP+e9I346Vana ?ﬁ@oégﬁﬁHnFeaFFﬁgfbﬁéﬁlﬁ@d the

s8dond BB odlifrehRg éﬁﬁlEeOEnEBGrEQBHrQHtMaEYeléégt'§
| ess than 20 degrees when opén, the anount of toner

pbp§@ﬁangedtbr®nﬁnﬁeemﬁévehdpungaupmpceisdeer@asége that is
oL BAASETSUR A 3% UBLOEh RS SCbARELL L 1 cne
dangﬂepﬁhgtHevﬁeﬁtrﬁhtéa|M&dﬁﬁ@vegxé@@dﬁeéﬁpﬂﬁgﬁe§§
dgﬂgglggggedagogé%eggl%ﬁa%ngggg ggaigggrlmages can be
obtained over a long time.

The developing device 300 according to the second
embodiment is compared with a conventional developing
device. The conventional developing device is configured
in such a manner that the control valve 340 and the rib 35
from the developing unit 30K, and the films 311 and 312 of
the first conveying paddle 310d is replaced by a single
paddling film, similarly as the second conveying paddle 32a,.
With this configuration, in the conventional developing
device, the toner passing through the communicating opening
33 flows in substantially one way from the toner cartridge
32 to the developing unit 31, and unlike in the developing

device 300 according to the second embodiment, is not

virtually discharged to the toner cartridge 32 in the
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is discharged fromthe developing unit 31, so that the

5 anmount of toner in the toner hopper of the

devel oping unit 31 is |nsqujC|ent The devel opi ng

devi ce 300 can be used in the same image formng

apparatus as described in the first enbodinent with

reference to Fi 6, and therefore, 10 overl apping
dexplarapvonsihr lokhtewah DeaeaFpmmgnicpaping opening 33.

co n g.ep b

Che M Prot CEngSar AP e RS 0k P SEHR, BEPERREA LR Lhnpare
tbheretbaegingvehbapptagisxptanattwasnatke ofizvé edpidhe

devel opi devi ce according to the fijrst and the 15
E&SﬁdgéﬁgéﬂFﬁﬁﬁ%ggcéﬂ B% ?ﬁ?%@?ﬁt%@baﬁ%%9%¥ pRAsthe

c@H@éﬁﬁ@BﬁH@tQéve§891§?DHQ¥§Qe'n @h@r9§€§§o§§ﬁ§rﬁ§9€ 30K is
that is detachably aftached to an image forning

sgppanaths. lMﬁg@héormevgléppﬁgaa@sute biter addpniviesg
r eappLied t Lated toner so.t gt
lﬁrSRﬁ gR?e#S w&gh QS gLL % Be%b¥aﬁn%dogv ae?%%gOf the

y I mages can
tbnae 1Hhehdeaebembpgngeunme SQOaﬁdcﬁhélﬂgnéﬁ ihethe toner

secong odiment _i s congared wth a conventiona
caehet Brn davreeleshedcbrvenhti BAke @e@%@%%%%@ ¥l of

thé €ORELYUr pdy i Nasych,asPRONSE 1 LaE éhgoﬁQPléﬁﬁr%?ﬁag
340 and the rlb 35 25 fromthe devel opi ng unit

agadnthevélhagigdlapparadtas of ThﬁeeValsatt@nveﬁlh@e toner

BER) S0 dREah e, LS8 B R o Ba S hEl T e ha? Mg rer

(éha$ueﬂnﬁggappar@ﬁusbnm&ﬁ@f@@ﬂﬂﬁ@ﬁlBﬁaHOQ©N§W@ﬂMDgRON
the toner passing through the comuni cating

C%%@ﬁ?ﬁ%T§@N835FPUR51PnFéﬁbs¥ént|aIIy one way fromthe
tonefhéaﬁléPﬂﬁgesggl%QeEh@ Hegﬁkgg%ng HQfElgﬂe &qﬁh?Fer

unlike in the I ng ev ce 0 according tot
aeéc@ndhenbodgnemountsahothevsameatimedbgchaa@@ﬂhm@ 4 hehase

LARShgoR BEEOE SRl b e S840 cASSLOPLBL bl L S
me¥PEr i Neptsphave been PEriLf 1B b9 §9NPASsEstic wave and an
influence by an electric field, using a laser Doppler
method. As shown in Fig. 14, the E-SPART analyzer includes
a measurement area 100, a particle input port 101, a
particle output port 102, an acoustic vibration plate 103,
an electrode 104, a focusing lens 105, and a photo
multiplier tube 106,

Fig. 15 is a graph of a result of evaluating a toner
charging amount according to the second embodiment. Fig.
16 is a graph of a result of evaluating a toner charging
amount in the conventional developing device.

As shown in Fig. 16, in the conventional developing
device, a peak of the toner charging amount in the
developing unit 31 is deviated from a peak of the toner
charging amount in the toner cartridge 32. When there are

mixed toners having different charging amounts, a
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toner charging characteristics between the devel opi ng
devi ce 300 according to the second enbodi nent and the

5 conventional devel oping deyi ce. The devel opi ng unit
30Kis set in the imge formng apparatus 1. After
outputting 10,000 sheets with an inmage area ratio of

3% each of the toner in the devel oping unit 31 and
beREIreHBE FRNLRBINGREPD eaFRFFdgend2whsnchperisgdt gmount

18VabHaLG.7 cOandhag gne Hktest18ntgschgge£n Eleer% ch$

a schemati ¢ of g ng- anount eval uat1
sapperat us. The evaluation of the toner charglng

f E- SPART a ze
(ovaPiiaf o BEhpar Betld)  RASoR AU uLBAr by - LOBOKAIA RPERCRE
tﬁEEBBQB@TbQHrg§H%WﬁmbﬁnElgn the é5v$m8p§n§P&BIt 31 almost

anal yzer can obtain a particle dianeter and
mglighgenyishotthe geakhefsihe tpnﬁrbyhnﬁqsuguﬁgoanbhasethe

toﬁ%raBQrQIQSf'e%E'?H %HB“@ gﬁoﬁ §§a§399 Baﬁbb §%§28£ng

NOVES T h Fesponse to a vi n acoustrc
tandhansecnhHuenbedhyecan. el &at the &aebdofushﬁgsacbﬁaer

gﬁ ﬁler 20 nﬁthod As g gg in Fig. t he E- SPART
SPYPEP Ly nEPGAEs 1SaPReds @ﬁ@ﬁ?eaﬁeatheochargapglem%untsf
ahBPHYeRORE 40%ind oRabhiplietQHEPYL 0BBr EndA2s, 2R good image
acoustic vibration plate 103, "an el ectrode 104,

wiisbusbngakr&gsonod, cantdaniphoion aul depbity f@betaaelon
Fi gra result of evaluating a
BaHd B RBratnBdonh CacRerars Ao RiTgofbhates che

cenbedineallveF3g0 b%GalSoaagﬁaﬁho@ftﬁerﬁﬁubt ebnveying
eval uati n% a toner char gl ng amount in th
a

PegAvEntil8Ral SaelBREPFRE a@v?6eun¢§rsﬁaﬁn09ﬁtppb vagve 340
rbeukhg €8n¥ﬁ@tkeﬁék QS¥€E98E89323ogg§ﬁFE§n%glﬁe95 of ough

the toner chargi ng anount vel opl unit 31
migidgvpat tlef tomea psakhef tohert oaetridbar §ngndnbbat toner
he .t oner cartridge9§2 When there are m xed
n

lPoﬁéFsdﬁgs ﬁBlBQfPEF C¢hargi ng amounts, a 40 41
backgm@uadgﬁoﬁh@nhaabboaxp@@mméntandem@eﬁekbarﬁédeasing

tggog?gck toner, even for the yellow toner, the magenta
toner, and the cyan toner, it was confirmed that the toner
in the toner cartridge 32 and the toner in the developing
unit 31 were sufficiently mixed.

To evaluate a stability of time-dependent toner
charging, following experiment was performed using the
developing unit 30K of the developing device 300 according
to the second embodiment and the conventional developing
device.

The developing unit 30K in a state in which the toners
are filled enough in the developing unit 31 and the toner
cartridge 32 (a state of a product to be shipped) is set in
the image forming apparatus 1, and an image formation was
performed until the toner end is displayed with the image

area ratio of 2%. After that, the toner cartridge 32 was
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is not even, a density fluctuation occurs in a

vertical strip. On the other hand, as shown in Fig.

15, the peak of 5 the toner &?arging anount in the

devel oping unit 31 alnmpbst matches with the peak of:

the toner charging amount in the toner cartridge 32

i n_the devel opi ng device 300 according to the second
repbadrfentthi A PRY eASe 8nJt Reeséwara ferbalipdnvas
cbhAgE gy Lg no difference in the charging amounts, 10 and
even at a tine of outputting 1,000 sheets, a good

i mg&o awahuabebahbgsbahdlmbytaﬁ1DBE|ommefddpeadEyt toner

| uct uat be obtained, It b the fj
chPESLHT (RE cBOnCFUPLOBFUE Sa:67 A0PoParPERDY FRCERS

skcbat eppyayinBdt BaddtBe3i0dvesoibhal LBee16PEAGUALR e,
the control valve 340 15 returns to the toner

tear tPRegecB2thredarelaging ahcevougha nigi Agloectad at (a)
gng ménwkgﬁ EB@%?e%%FBEEQgﬁuE%tag KtQSstQQErln Fhéhfmage

eve opi ng unit € above expérinents
fmeméngeappanedussﬂng (bt hehbl atket shen, tRe¥enocher éﬂe was

ow t.oner, enta 20 tone and the c
¥88 pYefy qad 68 fFB%eHlFﬁaWh?ﬁe g%nEPHanC?ﬁ r%%ﬁ%r32 was
replhEbdyRi8R andelhentongbwbdethecdevel@pPhRgioNnihs31
were sufficiently m xed. To eval uate a stability of

perfergegendentr Pﬁﬁéﬁtlcﬁatgﬁngevﬁébpémgn@e@kperfﬂ%n@bout
9g€v Egﬁﬁgr gegskeg6éh§n 5t Svgggggn%ﬁ %%%%OK Qo %lgure

€ oplng evi ce
oanbndiiegt sandet bé cﬁeveaheamaltde@ehmpaﬂg tHevteger
The devel oping unit 30K in a_state in which the toners
CHREIEPP| BFCER ughTPﬁ ?HélHéQéPBpPﬁgtﬁﬁlFogiraﬁHaF%éng

aﬁ@ﬁﬁ& wal patkbiAge églﬁa %Eétﬁ 9bA§Tp59ng£e£0 be

hi pped) is set in the image formng apparatus 1, and
manuﬁﬁagerédrhﬁtﬂﬁﬁoﬁéﬁA ﬁéﬁR@Nn@lOHHORATIQE toner end

a0 g B B9 18,8 1AL cones
charging amount of the developing dev1ce 300 according to
the second embodiment. Fig. 18 is a graph of a result of
evaluating the toner charging amount of the conventional
developing device.

The peak of the toner charging amount tends to shift
to a side of a low inverse-charging area with time in both
cases. However, compared with the conventional developing
device, an increase of a low inverse-charged toner is
suppressed in the developing device 300 according to the

second embodiment.

As for the toner charging amount, a high charging area
is set to equal to or less than -2 (fc/um: femto-
coulomb/micrometer}, the low inverse-charging area is set
to equal to or more than -0.2, and an intermediate area
between the high charging area and the low inverse-charging

area is set to a medium charging area. If a percentage of
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replaced with a new one, and the image formati on was
continued. To evaluate the stability of the
ti me- dependent toner chargigg for the devel opi ng
devi ce 300 according to the second enbodi nent and
the conventional devel opi ng device, the toner on the
devel opi ng sl eeve 3la was collected at (a) the tine
thigeforRE dBvENSpilRY dAVErSeRCWAsJded piephéncragees, the
£.0k p (,h) th [ - . _en
e Hn et phre ShhraepRa S faochaaFLof"oouzs.
cart fiidge 132 iwas gRapepbdcedpeirtbnaagewocdna (bowkveerse-

he eval uati on_was rformed after opg&atin

d

t
aySEtorhuaa0PED FOE KBOGT. Cg-eatanus af Fofeblaced. A

sheRhaghngighe 100nebmpakthi dden tAef coUkenteBhaM XeB8loping
state of the toner), to evaluate the toner charging
dgagatr . Litke devallgrtinendelicke 3P8narceldigongolshansaaend

r.far Si - SPART _an zZer manuf act d
R AR LR S BB BRRT P ONC T g L7 SReE8e HhEfaea
taneesdketrebsedabyatbngtt B&%t, okt chchakgisnghaiouhe @bner in

he devel opi ng,devi 300 according to the second, ,
B fenCor P (08e P 29 ERENCONSE fBsERE BFVEROPing unit

3§Vﬁb¥@tEGQfEE@eBQ@?rmEQQHQi@ﬁd@ﬁﬁﬁ@hgog EB8d circulation
conventional developing device. The peak of the toner

oéh&hgi kgnaeunt tends to shift to a side of a | ow
i nve -chargin r W:th time.in th se
Hovecas- 28 asr 8 BEEBR khe ShATARD: ok cadiEfisragonsr at

(dgvitee (candindtdedsen@b aakhwoifnyBesenahgiggdatensr is
suppressed i n the devel opi ng_device 300 according to
CemearsdcBndherbsdrRENENtASNRSr dBHELPBABE ER¥LgGENngthe

daveuBbi RE9h -ehapai | §5S€het |
O g Y, A8 g S R e o, ehofipgne
ceowredueesehehgegi nd reesachsagets ofotbgquabneosoinnmbhe high

EAER§ o 2Bt Re TPBw PRSP B BAAP G Moo 8P ear ELng it
gi'dg“area“and “t'he e gitfig?t&f ea™f
pdekibaecatpediuptichaegkng abgar Lhaagpagcanbage eh dRe
developing sleeve 3la from the time when the developing
unit 30K i1s set to the time when the toner cartridge 32 is
replaced with a new one.

Fig. 21 is a graph of a result after 4-cycle execution,
taking (a) to (c¢) as one cycle. In the second to the
fourth cycles, the evaluation of the toner charging amount
was performed also at an intermediate time between (a) and
(b), and a result of the evaluation was added.

For all of the four cycles, compared with the
conventional developing device, the developing device 300
according to the second embodiment can reduce changes of
percentages of the toners in the high charging area and the
low inverse-charging area, making it possible to stabilize
the toner charging amount on the developing sleeve 3la over

a long period of time.
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43 the toner in the |Iow inverse-charging area
i ncreases, the background contam nation or the
density fluctuation occurs. Fjg. 19 is a graph of a
percentage of a |low inverse- charged toner when the
toner cartridge 32 is replaced. As 5 shown in Fig.
19, conpared with the conventional devel opi ng devi ce,
t he devel opi ng devi ce 300 according to the second
[ t rcentage of the | ow
Igﬁggﬁgggghg?ggg%Akgﬁg?%decreased by about 35% which
nmean§hehdeveheptionedert cet, héheohengearfbvirindgg 3gpandtus,
t5$ %oner in the developing unit 10 31 ppre
aggs & BRCPY SR x84 LT Agrc aEFAG 94" go5q EPFCRIFSPPBR  of
ibhentener i sFlgerd0 % FoIhARG fifkhg8BOW/NENt Beectrostatic
collected toner at (a) to (C) divided into each of
coR¥ ledapPgrRgsar eaddd preswpatddryt hsefielcénveneivenaing a
LLopi © [ .he .15 _devel opi Vi
d%?%%?%%nggtgﬁ%kégggé%ﬁgyeﬁggd?%gﬁﬁggégﬁyréguggggﬁanges
of percentages of the toners in the high charging
area and the |l ow inverse-charging area, naking it
possi ble to stabilize the toner chargi ng anount on the
devel opi ng sl eeve 31a fromthe time when the
devel oping 20 unit 30K is set to the tinme when the
toner cartridge 32 is replaced with a new one. Fig.
21 is a graph of a result after 4-cycle execution,
taking (a) to (c) as one cycle. In the second to the
fourth cycles, the evaluation of the toner charging
amount 25 was performed also at an internediate tine
between (a) and (b), and a result of the eval uation
was added. For all of the four cycles, conpared with
the conventional devel opi ng device, the devel opi ng
device 300 according to the second enbodi nent can
reduce changes of 30 percentages of the toners in the
hi gh charging area and the |ow inverse-charging area,
meking it possible to stabilize the toner charging
anount on the devel opi ng sl eeve 31a over a |long
period of tine.
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43 44 | NDUSTRI AL APPLI CABI LI TY The devel opi ng devi ce,
the i mage form ng apparatus, and the process
cartridge according to the sent 5 invention is
useful in formng i mages by an el ectrostatic copying
process, and particularly useful in preventing a
decrease in chargeability and flomablllty of toner. 44
45 CLAIMS 1. A devel opi ng-de¥tce conprising: a

1gevehogggglg tﬁ8%198VEB@B§l§1£ tent image on an

I mage carrle oner; a tonér cartridge that is
det aehdbtrglapiaggeditnthpardelelopst i LAtedevihapengn an

unit, the,toner ﬁaﬁtrldge supplying the toner to the
i§ag8I 6BEhySanIt ERah8RSh’ openi ng that is di sposed

bet wgedohbe esyekgagegthaelEsaastaeﬁabgpeargaﬁgéadgﬁ,
t hrough which the toner 10 passes, wherein the toner

péaﬁﬂﬂeag@lthcthaeéeaeégaé@gf@nhtngthﬁutovﬁﬁtcarbrhﬁgg
BB sh0. ) LOReF, SoVEAE, URsb IRal A katE bfhe ™"

devebopbpgnmngtthaﬁ 2s ahepdeualbptngedevheedacebbﬂing

0 claim L wherein the toner cart e furfher
uPﬁEIBBQst Sr bPREF nG2bbdyI9Ehat ¥ BEY e@gFﬁE ghet hgner

phQBek, cantrkdge. 20 3. The devel opi ng device according
to claim2, wherein the space formng unit is a _
cont EbE vahee ﬁhatrﬁdgﬁsln@hedgpa@espﬁC@héormh@@ ipit that

coogeratlgg mgthtghe rQ at| reQOdX t% nggecar s dae
8eve|op|ﬁg devi‘ce 'd accor |ng o clal'm erein Fﬁ g

aadnthel spaktveapecker ftheatbreptocal bnginodbi 6RochytAe

developing unit.

2. The developing device according to claim 1, wherein
the toner cartridge further includes a rotating body

that rotates inside the toner cartridge.

3. The developing device according to c<laim 2, wherein
the space forming unit i1s a control valve that forms
the space in the toner in cooperation with the rotating

body.

4. The developing device according to c¢laim 3, wherein
the contreol valve performs a reciprocating motion by a
rotation of the rotating boedy, to form the space in the

toner,

5. The developing device according to claim 4, wherein
the rotating body is formed with a bendable film, and
rotates at a rotation frequency of 0.04 hertz to 0.4 hertz,

and
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rotation of the rotating body, to formthe space in
the toner. 30 5. The devel opi ng device according to
claim4, wherein the rotatifig body is formed with a
bendable film and rotates at a rotation frequency of
0.04 hertz to 0.4 hertz, and 45 46 the control valve
forns  the space in_the toner by nmaking a contact wth
t he FBBafPR rpbdyalee fﬁémaeQEPoﬁpﬁ@edEViE%eaE%%?Hi%b

m591ﬁbahnbént$@€rﬁi9h §h&hfo§9@98 forai,ng unit includes

a plate nenber provid on an i hner wall of the toner
cartridge, and the rotatlng body contacts the plate
nenbfé |Iel rotatln The deveIOf €
®accor Fng=Ys %Pé?ﬁw%e SraFHOf h&9r by at W Srein

rot atgs Sﬁa@@nféﬁhlﬂgtﬁnlﬁelhﬁﬂﬁﬁesmﬁ|bléfQWM@ﬂber
upstream of the openlnséln a direction of the

pE@va@ﬁénonaﬁ@ pBBSESYaYEr of hEhepEANAY. CaEtBidame and
fongt RoFSr AR TRBEE L ahERrES 508, S dte gREHEEE it ls |

ratgenhgr of the rotating body to the inner wal | . 9.

The devel opi ng devi ce according to claim8, wherein
20 the plate nmenber is provided in a range of -30%to

7+30%RE HBe-UbsiAgClet OB hBBoE8MLEr tOf cl At Of alhdBein
body to the inner wall, froma position right bel ow

t he Fb@af@ﬁ@t1@@d90d25rqcat¢ﬁe1@e@@ﬂ@®¢hgwubmu%@e inner
f
wgfg%%ﬂgaﬁo }gge%ggel% Jpher gl sgpe{i{qrgg 1{12%'31 agféntgfnthe

i stance fr center o |ng to an
retigeiof, t Ard opensag byetOthal bpenehegrs or nnre 30 11.
The devel opi ng devi ce according to claim10, wherein

a plurality of the openings is provided in the

gdeverppi B8vEE¥HERy device according to claim 7, wherein
a length of the film is 110% to 170% of a distance

from a center of the rotating body to the inner wall.

9. The developing device according to claim 8, wherein
the plate member is provided in a range of -30% to

+30% of the distance from the center of the rotating body

to the inner wall, from a position right below the rotating

body.

10. The developing device according to claim 9, wherein
the film is longer than a distance from the center of
the rotating body to an edge of the opening by 10

millimeters or more.
11. The developing device according to claim 10, wherein

a plurality of the openings is provided in the

developing device.
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46 47 12. An image form ng apparatus conprising: a
charging unit that charges a surface of an inmage
carrier that carries a |latenf;inage; an exposing
device that fornms an electrostatic latent 5 inage on
the surface of the image carrier charged by the
charging unit; a devel oping device that visualizes the
1él ecfPodfadrc fOrRiBAt 2PRAGETHSr RRUPEASLAE sur f ace of

the Lmge 6ahLI Bhit! PhatOEALRgYULSYak, L FBEE; 10,7 ;
transferrf%g gevi%e t hat trang¥ers the visiB%ea?nﬁggge
chrometrhthhriragercaesi er lebneotaimegerdi ng nmedi um

directly or .via . inter iate transfer. nepber: and

[ R BeOPeitonde rRethohe orbRnia phigbostatlé Pacent
ifbgasbear ted ent@atBeoreenedingghedhypi by UBhRged B9athe
or a, £ 15 pressure, wherein the devel opi ng device
cha&pLGAEsUa18ével opi ng unit that devel ops the |atent

i mag - caLr - ner. 0 :
car tfi daethat Pe 1 F e Khrs " PungEaEe  Prbo e ket paretic
lacehtt hmadevébopedgounthe theftomepfcaheriiggge carrier, to
fsug{plying t?e.tone( to the devel oping unit; and an
8p&nfng that +&3HFéposed between the devel opi ng unit

and ktherharebreantl Hegecet BRAUIBr¥AEERrENEhet PDBEb1e image
passes, and 25 the toner cartridge includes a space

fremnthg dmMpget Rarripsr avta spaeeordinpemecdhvn giseedly or

Lo t - reci a .S e allows the toner
V%% #Pg%%ﬁﬁggag?o%%%ﬂg%eae@gp%%?hggﬁﬁit. 30 13. The
i mge fakihpgdappaeathataécredi nget oislibile iRage
urther canprising:. a process cartridge that

f
LFAPEGPAFPY SUpBoFtS FRECEHARE MEdrrRePYahdlbfea heat or a
pgggghgggnghggggﬁe, the process cartridge

the develeping device includes

a developing unit that develops the latent image
on the image carrier with toner;

a toner cartridge that is detachably arranged in
parallel with the developing unit, the toner cartridge
supplying the toner to the developing unit; and

an opening that is disposed between the
developing unit and the toner cartridge, through which the
toner passes, and

the toner cartridge includes a space forming unit that
forms a space in the toner stored in the toner cartridge
and the space allows the toner to flow into from the

developing unit.

13. The image forming apparatus according to claim 12,
further comprising:
a process cartridge that integrally supports the image

carrier and the developing device, the process cartridge
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47 48 Dbeing detachably attached to the inmage form ng
apparatus. 14. A process cartridge that integrally
supports at |east an inage‘ﬁ9rrier and a devel opi ng
device, the process 5 cartridge being detachably
attached to an image formng apparatus, wherein the
devel opi ng devi ce includes a devel opi ng unit that
bgépgl gpsaghpralEnetraahedoRc the image garm%@g Apparatus.
toner; 10 a toner cartridge that is detachably
arranged in parallel with the developing unit, the
léoneR paprtebdgearsuppyyi hjathéntegeallp shepdevsel api hgast
uni.t; and _an,opening that is di spqsed between the
“BeVRRER HG LATE ARA FhESTEAEPTBAr FFUGE; ERTOBEACEAT ch
chherid§et BBEhgPASE8EhaBNY LBCabRBAr t6a8h! iHE8e| REIHIRS
a space formng unit that forns a space in the toner

apparafubn Yheresher cartridge and the space allows
t he %ﬁ%eﬁeﬁgléégﬂg'HEQiEEOQhETSdeQevelOp'ng unit. 20

15. evel opl evice conprising: a devel oping unit
t hat devekogsvalbplrgt uhiragehan davelopgeachsatéet imiédle on

Foner; a toner cartﬁkdﬁe that is detachably arranged
PR 1B895araFFePrwi'th™t h8"8&vel opi ng unit, the toner

cartridges §@ﬁ@ky&agt£msggoeﬁattQStasthushpfiQgryﬁ@éd in
an opening that is disposed between the devel opi ng

panpllahdvine tbaedevatopingeuntihr otgh thieh cavtrones
sﬁ?ﬁ?ﬁghgagge39?ﬁg%0ggrQhevgﬁﬁglgﬁgﬁﬂcggg£glgngn amount

oner asses oug e opehi ng; wherein
the contraeh wpknéngi shptovsdadsposeaspetdiag thet he

openi ng, the developing wunit includes a rotating body
dﬁﬁg CHERG ¥ i he@BBn P6|tgaﬁyegartrldge, through which”the

toner passes, and

the toner cartridge includes a space forming unit that
forms a space in the toner stored in the toner cartridge
and the space allows the toner to flow into from the

developing unit.

15. A developing device comprising:

a developing unit that develops a latent image on an
image carrier with toner;

a toner cartridge that is detachably arranged in
parallel with the developing unit, the toner cartridge
supplying the toner to the developing unit:;

an opening that is disposed between the developing
unit and the toner cartridge, through which the toner
passes; and

a control valve that controls an amount of the toner
that passes through the opening; wherein the control valve
is provided corresponding to the opening, the developing

unit includes a rotating body that drives the control wvalve,
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48 49 and the control valve includes a plurality of
nmovi ng parts nmade of an elastic material and a
supporting part that supporfs the noving units. 5 16.
The devel opi ng devi ce according to claim15, wherein
the rotating body alternately drives the noving parts
adj acent to each other. 17. The devel opi ng device
apec6P&i RGNS FRrAVEe inGhEA8Sna PAUFRELEYt afi RgVHBEyParts
mhAE! B¢esracphurabi hyafiEhl dhg argaggsgtaﬂga Gombe} ke
shape. 18. The devel opi ng devi ce accordi ng tg claim
stippowtier the mbNéngotatiksg body i ncludes a rectangul ar
film 15 19. The devel opi ng device according to claim
18, wherein the opening is dianond-shaped. 20. The

1@eveha@ia@vd@mF@agaa@eﬁ@bnacb@rakabnté9c1a@mr@BD wBBrein
the control valve is formed with a width wi der than
the &penFR§abyNg RPFAVI Retersatelro0driVvEPnEher §ov2Rg parts

aEﬁScQE%ekBDEEthS¥58§ according to claim?20, wherein
an I nterval between the control valve and other 25

control valve is 2 mllinmeters to 20 mllimeters. 22.

he devel.opi device according.to claim 2], erejn_ .
14 o gP et B R st CoaroEOte R hl FLashiel 8 [ ghosein
n1l!tﬂ@t@6§at§Q92§od¥h@n6@mab@phn 1dexiceyasgording to
claim22, wherein the control valve is arranged with
agrgaped anghecomb2dikgegheprs-to 45 degrees at a

regul ar position, and a valve 49 50 angle of 0O

degrees to 15 degrees at an operation position. 24.
18n i mhgedbordbpgngpharvatesacesptiagngo alehar gipgwheikein

t hat char ges surface_ of _an i nage
t%e r%tat?ng Logy incluges agrectangular film.,

19. The developing device according to claim 18, wherein

the opening is diamond-shaped.

20. The developing device according to claim 19, wherein
the control valve is formed with a width wider than

the opening by 0 millimeters to 20 millimeters.

21. The developing device according to claim 20, wherein
an interval between the control valve and other

control valve is 2 millimeters to 20 millimeters.

22, The developing device according to claim 21, wherein
a length of the control valve is 10 millimeters to 25

millimeters.

23. The developing device according to claim 22, wherein
the control valve 1is arranged with a valve angle of 20

degrees to 45 degrees at a regular position, and a valve

49




10

15

20

25

30

5 carrier that carries a |atent inage; an exposing
device that forns an electrostatic |latent inmage on

the surface of the imge caggjer charged by the

charging unit; a devel oping device that visualizes the
el ectrostatic 10 latent image forned on the surface

of the image carrier, to forma visual inmage;, a
apghAsPErP| @ga%eﬁcEOt%étd@gﬁﬁgﬁeag RReCREERBi@n| pagbtion.
fromthe inmage carrier onto a recordi ng nedi um

directly or via internmedi ate transfer nenber; and 15
24.fi knngmeegei fertthay &pgesathe wbspbisingage

t f d,onto t di ' heat
or ot PECebRE, Tubr bPAC HESBAGEI OpPRECHES | B PhcHidee

cérﬂ@é@'@Hhﬁgcﬂﬁtleéhétlgﬁéﬁtoﬂﬁa§e|atent i mage on 20
an image carrier with toner; a toner cartridge that is

det aghaBkpoatrangeuice tbaﬁaﬁPémSmﬁﬂheiﬁ@tﬁ@%éﬁbp¢nbateﬂt
ﬁgée OBhEhEOQSEfgéétéfdgﬁe %@ﬁg%y L0g {1 he &8%§%e§°b%h€he

pi ng unrt; an openi ng I'S di Spose
chheg2bgdenttppi ng unit and the toner cartridge,

t hrou ch.the toner passes; a a contro] val ve
{hat 2 CORTEPEI A SR bROE hELSHONGFSP nare pabeeerostatic

1hbeRUOnEBE BHBAEATon WRE €LATrERECOAT £ QL 1M9%yeca§rler, to
provi ded corresponding to the opening, the

faeRed opi-Agalininagael udes a rotatlng body that drives
the QELBQk?¥§£H§nd899c%h§h8 n££ s¥gr © lgcéfge§+e }mage

pl ur Al an-e
fanﬁ ahesuma@etcagrpertoﬁhatasuapofﬂSn@hﬁeanwmn@lﬂ@¢t5y or
50 51 25. The inage form ng apparatus according to

V%?a%ﬁ??ﬁmed%%F?hE?a%%ﬁ%Fl@?ﬁ@era PPBcess cartridge
that i pt e9R&| h¥vSUPPORLE ENGeLMBEE visible image

transferred onto the recording medium by using a heat or a
pressure, wherein
the developing device includes

a developing unit that develops a latent image on
an image carrier with toner;

a toner cartridge that is detachably arranged in
parallel with the developing unit, the toner cartridge
supplying the toner to the developing unit;:

an opening that is disposed between the
developing unit and the toner cartridge, through which the
toner passes; and

a control valve that controls an amount of the
toner that passes through the opening, wherein the control
valve is provided corresponding to the opening, the
developing unit includes a rotating body that drives the
control valve, and the control valve includes a plurality
of moving parts made of an elastic material and a

supporting part that supports the moving units.
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5 carrier and the devel opi ng device, the process
cartridge being detachably attached to the inmage
form ng apparatus. 26. A prgcess cartridge that
integrally supports at |least an inmage carrier and a
devel opi ng device, the process 10 cartridge being
detachably attached to an inmage form ng appar at us,
wherein the devel opi ng device includes a devel oping

Hn'tTBEaEmQ8¥ek89ﬁlﬁg|ébﬁQEatﬁgggceBrdﬁﬂ IH@gslgﬂﬁrzsr
with toner; "15 a tonér cartridge that is detachab y

farthﬂgedomprlpanatlel with the devel oping unit, the

toner cartrldge u I he_toner {9 t he_devel opi n
uni £8 BROBBERT g7 EhAROT s AP S poRbaUBal heentpRgr e Che"nage
cdeyeéapaﬁg Yhet dandlbpentoneirieal t thdgprotbs oughr whighe
the 20 toner passes; and a control valve that

bebngr 8ps2ahaRABuAE tBFReAetOt BRBTr 1NAGE §%§@é§gtﬁPB®§ﬁtus
t he opening, wherein the control valve is provided
corresponding to the opening, the developing unit
ZEncIHdpsoaesetaarhgi@gdythhatidtégesllhesﬁﬁponnsrat least
and_the_contr ol e annades a ura

aﬂn%?ﬁaepS?Fglﬁﬁd%ngf aﬂeg?ggy%gg tEFPar G %rOXess
c&YPPOHLENBeRAGt dbhabhsyPPOsE Sathed MR 88 UALES. £&2ning

apparatus, wherein
the developing device includes

a developing unit that develops a latent image on
an image carrier with toner;

a toner cartridge that is detachably arranged in
parallel with the developing unit, the toner cartridge
supplying the toner to the developing unit;

an opening that is disposed between the
developing unit and the toner cartridge, through which the
toner passes; and

a control valve that controls an amount of the
toner that passes through the opening, wherein the control
valve is provided corresponding to the opening, the
developing unit includes a rotating body that drives the
control valve, and the control valve includes a plurality
of moving parts made of an elastic material and a

supporting part that supports the moving units.
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