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1 DESCRI PTI ON TONER CARTRI DGE, | MAGE FORM NG
APPARATUS, METHOD OF RECYCLI NG TONER CARTRI DCGE 5
TECHNI CAL FI ELD The present invention relates to a
technol ogy for recycling toner cartridges of inage
form ng apparatuses. 10 BACKGROUND ART | mage form ng
appar atuses generally enploy an el ectrophot ography
nmet hod or a direct recording nethod to formtoner

i mages on a recordi ng nedi rers, facsimle
machi nes, printers are tﬂ%ﬁgé%%%fgéﬁof an i mge 15

formng apparatus. In the el ectrophotography nethod, a
toner-image is forned first on a | atent image

car r | BYNES MR BRI REE phbRe nSPRYARC AR t HERTHGR OF
toner image is transterfigd tOvER ' ECRF medi um

Japanese Patent 20 Application Laid-open Publication
No. 2002-307737 describes the direct recording

| irect recording mnedium a toner inmage
{igéﬁﬁiﬁ%ﬁygﬂﬁpﬁed on a recording nedium Because
toner fige GoNssirRE BSvdiBONs AEEaidd Medl.a ideditnodRyy for
necessary to periodically replenish the toner. In

gerrey @t ing viee ¥ e Bhr sig ey helnagrrfonmhing|aprawhtuses.
enpty toner cartridge is replaced with a new and ful
toner cartridge. To reduce the frequency of

rEqlERoENT AHT t he toner cartridge, it is better that
the toner cartridges have a 30 |arger capacity to

accomoBd® tHE Y HhAPP RIS Fral LAFIR I i%6h
L@i&@ﬂ%ﬁ%f%ﬂ.' G b d 2004 18138 @tk c JAPE S thod to
Pat ent plication Laid-open Publication No. 2004-

189038 Itelise | tragsardus 1orerdidy tiddiges., ZLopiers,
facsimile machines, printers are the examples of an image
forming apparatus.

In the electrophotography method, a toner image is
formed first on a latent image carrier, such as a
photosensitiye drum, and then the toner image is
transferred to a recording medium. Japanese Patent
Application Laid-open Publication No. 2002-307737 describes
the direct recording method. 1In the direct recording
medium, a toner image is directly formed on a recording
medium.

Because toner is consumed as images are formed, it is
necessary to periodically replenish the toner. 1In general,
when replenishing the toner, the old and empty toner
cartridge is replaced with a new and full toner cartridge.
To reduce the frequency of replacement of the toner
cartridge, it is better that the toner cartridges have a
larger capacity to accommodate the toner. Japanese Patent
Application Laid-open Publication No. 2004-18138 and
Japanese Patent Application Laid-open Publication No. 2004-

139031 disclose varlous toner cartridges.
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FIG 16 is a schematic of a toner replenishing unit of
an i mage form ng apparatus described in Japanese

.Patent Application Laid-open Publication No.

2004-18138. In this conventional art, the toner
cartridge is set vertically in25 the inmage formng
apparatus. However, this structure Ilimts the freedom
of layout. FIG 17 is a perspective view of a toner

caririge. dhselosedaclevancaes PeLen. SBBILERLLSRG unis o

cant iindge EsrmehglOpparkzant abky¥riBeanihnagpaheesi Rgtent
ag par at us. However, this _toner cartrldge can be .
afPRAREAtOPRIEEAENERCBNPYPLLEATEAR NappePO4r 48188 -t hén this

Sgﬁ%ﬁﬁﬁe%gh?%vgﬁgarEBgs OE%§C%Q§Ug§d§§ hyvggqlggktléally in

fON"A |rst obj ect the present
|nhenumage|ﬁotmlpgoapgeraausoneHowavErudghlshatruanube
talleg i n_and deta omthe side surface of an

étPo H?nﬁrﬁﬁﬁg?a?g agﬂﬂ "that can be set not only

verthﬁkby @utlal§op89§pé@ﬁ&aélyleaooé se€ondrobheetidge
is to provide a toner cartridge that 1is configured to

pﬁé@@h@sﬁﬂsanl@ﬁﬁéﬁ?séfPPH@“Feé@E@é@ﬁEloﬁoL@%ﬁgOE@ﬁber
dHSb%?CgE oﬁoﬁé Bo2ly §983ﬁ°”egh550§8£8%08art9 F%SéE set

can be se y verfically but also Fizonta
2hoAitbhtdldh) ent ahsihagpr fuikdéng hpp&ratastriﬂgeevhﬁt this
i's configured to dlscharge a stable anmount of toner to

t REReFnBHE CF oRAPNG2ApRar aF i NG FhdPTREAEeORLY REPm the

ofh¥erVeihibCcakl ¥nBuimakaoshehi B@nhphbhy¥at@sas to allow
freedomin the layout. 30 The above and ot her

obj ects, features, advantages and technical and
R Lo AR TN A o
desemhpti on ofivpresently preferred enbodi ments of the

A first object of the present 1nventlon is to prov1de
a toner cartridge that can be installed in and detached
from the side surface of an image forming apparatus, and
that can be set not only vertically but also horizontally.

A second object is to provide a toner cartridge that
is configured to prevent misalignment of the receptacle
holding member due to the rotation of the toner receptacle,
and that can be set not only vertically but also
horizontally.

A third object is to provide a toner cartridge that is
configured to diécharge a stable amount of toner to the
image forming apparatus, and that can be set not only
vertically but also horizontally so as to allow freedom in
the layout.

The above and other objects, features, advantages and
technical and industrial significance of this invention
will be better understood by reading the following detailed

description of presently preferred embodiments of the
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~toner receptacle

I nvention, when considered in connection wth the
acconpanyi ng draw ngs. MEANS FOR SOLVI NG PROBLEM 5
According to an aspect of the present invention, a
toner cartridge includes a toner receptacle configured
to acconmodate toner, the tongr receptacle having an
openi ng, and a receptacle hol ding nenber engaged with
the toner receptacle such that the receptacle hol ding

er t Lng. and _hpl ds. t he
e ERE el HnfLREERY. 1E SRERL RN Culh nl”
recephpsheifiot &t&singoner in the toner receptacle
passes to the receptacle holding nenber via the
openi ng, wherein the receptacle holding nenber
| MEANEESoR PHPREIhESEEdEOfvSection on which an 15
insertion passage is forned to insert a pipe nenber
confi giwedrdondetd i xmdaspean ¢ifngee fpresagt appeaent sy, a
aFd S fo#ngg such %Qgt the_insertion gas age eftends
aFONG” S HF T YT o PRFAFT e T AT oF FER TR Df CARt £IpFed to
r ot edmiddffe tdeet ONElic INMeCEPt acdCep 2 PE A Y 49 opening,
anot her aspect of the present invention, an inage

- f 3% hg egRRat s hald e Sneanash ngasrse Widihi e tasar

t 0 [ : ne
oot SRS T A SO0 e Cep Bl S G i overs
the clones thagepdotimg nppdinidldndihs detac hadtepfacre

the i e 25 form ng apparatus, and a suction unit ,
(R KUK (4 tBnehe | T e T9Rel LRaKe riigt amd toner in

caid | @sndherd fefad e thesdONeFo tHBOS IR NG Whiding
wherein the toner cartridge includes a toner

refepR BcY 62 core | QReRING o Wb ddte terrptacke hokbing

r C ' ..open| cept acl e hql di ng
SR TR IO 20 S ErER OF ST

t hesereceptpes eadpol 1b ntp M eto Covesst of w0 agenihe-
qgenin and  halds_the toner receptacle rotatably, and
AP HEI R 1 EO R et ERT €59 ATat B IR oRHMIH 13RPAGHers . and

recepl Aed @ NaSSeshd®© the insertion passage extends along a
direction parallel to a direction of axis of rotation of
the toner receptacle.

According to another aspect of the present invention,

- an image forming apparatus includes a toner image forming

unit that forms a toner image on a recording body, a toner
cartridge that accommodates toner to be supplied to the
toner image forming unit and is detachable from the image
forming apparatus, and a suction unit that sucks the toner
in the toner cartridge and carries the toner to the toner
image forming unit, wherein the toner cartridge includes a
toner receptaéle configured tc accommodate toner, the toner
receptacle having an opening, and a receptacle holding
member engaged with the toner receptacle such that the
receptacle holding member covers or closes the opening and
holds the toner receptacle rotatably, and as the toner

receptacle rotates, toner in the toner receptacle passes to
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- the receptacle holding nenber via the opening, wherein

the ~receptacl e hol di ng nenber includes a pipe

insertion section on which an insertion passage is

formed to insert a pipe nenber configured to be fixed

to an image form ng apparatus,45 and is formed such

that the insertion passage extends along a direction
parallel to a direction of axis of rotation of the

t r [ s [ uni k :

RE EEEFRAEE Cuo MEERE el SVEL BB “Bpln g CpliSfein che
ptpeeptReberho hdemdg edenloe o theludssri i pipaeideertidn section
According to still another aspect of th resent )

SR CFRTOR, SBn P HUGEL PO PR REA AP ph? al USRI ekO AL ATRF 2 Pipe
CREMLL H080Hh PELUEENO S BONEL xE&CERT AL fm&%@f Foph eyt &pparatus,
accommodat e toner, the toner receptacle having an

opedi by ; foameld asnels eprait| ehdol s et hemiie: s epgagestendsh along
the.toner. 15 rece le such.that.the receptacle .

o1 TR EEeE €0 oIt RErTRE: Ak TraEon of
t fige t DOREr r EEEPHBEE B, Nitiat &bh yph@nsuasidéhend Dhesucks the
receptacle rotates, toner in__the toner receptacle

pERRes ib the Feeeptaele MOTUIHG MHRHDErCRTRUEhehe pipe
%&ﬁbgﬁ iNOEFELE 11E, I EgEPLASL £ DO dhagL 2P member
includes a pipe insertion section on which: an

I nser tAoro pdibsagec i stibk nedotiver nsspect @i peheapbesent
configured to be fixed to.an inma par at us,

. f '
ATRVSREL e /2 THRFR { HOTHIG PRRBTITEN PSS -t bnds

: a&@ﬂﬂrﬁdgéiiimlid)ihcpaéaté@ért@e@e;l@té Td | @b Bf g s ©F

rotation of 25 the toner receptacle, wherein a _
CORReERP At pabIRGe, CEIMCRIRET t ARCFPISRP T PP PERS ARfe RPN/
aar?]%nfrrécé @%cfelec'et%icf’fh%r}né er d @&:lnﬁ.ﬁ?liﬁ{@%oner
menber,” ana after toner Sent fromthe "toner

r ecegpast ket suthethzcepitactecdptar by mehderg dnapset ccovers

t he connectjng passage, the toner flows into the pipe
S%rn%%%%?stﬁ?%u e?h%gc%%%e%?fﬁﬁ E%%S%ﬁ%e¥oF%ﬁ§Ptééfg

- di-sehaiged osba 9f the £6sept Astephot Tk N Erber  taislk in

an airti ghtness between the insertion passage on a

- dohmsteram sedeprtache pRPeRt i oR Oiet¥erRpre e i hlding

tﬁgﬁﬁeﬁr@fétgﬁeCSBQ&fﬁﬁpgwherein the receptacle holding

member includes a pipe insertion section on which an
insertion passage is formed to insert a pipe‘member
configured to be fixed to an image forming apparatus, and
is formed such that the insertion passage extends along a
direction parallel to a direction of axis of rotation of
the toner receptacle,_wherein a'connecting passage connects
the insertion passage and a toner storage section in the
receptacle holding member, and after toner sent from the
toner receptacle to the receptacle holding member drops to
the connecting passage, the toner flows into the pipe
member through the connecting passage to be discharged out
of the receptacle holding member, and an airtightness
between the insertion passage on a downstream side in a

direction of transportation of toner from the connecting
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5 passage and the pipe nenber inserted into the

insertion passage is superior than an airtightness

bet ween the toner receptacle on an upstreamside in

the direction of transportation of toner fromthe
connecti ng passage and the 5 receptacl e hol ding

menber, the inage form ng apparatus includes a

carrier unit that carries the toner fromthe

r I L ng e rRShh b ] L on
R b S S e A R R
recep@e| B el o mereran haboyhohtree s peetrreserthd Otoner
According to another_gqgect qé the present inyenH%Pn,

a TR 0t PRI TRy 0ner “Catt r%e it utids

LS spd LELPL B¢ | &F L hdd e ACEOIMDEIRE ESor e 118 (ba@ssage and the
receptacl e holding nenber engaged with the toner
reees Rt ke Suekdinmimenteer ¢ gt HRIES hod @iy meRrratus

cav. penj i h . r

b R A L T
rseepbeat pe dest dii@tmember whh cthafteret hemdgmnefodming unit
the toner receptacle is sent.to the receptacle holdin

netbet? IRMRT HEERRRNiING By otAtTon dinthe R oty recepracle
NESERLAS ! Bembd Do { QNGEH | Sn &l rgaghout of the

Hggepﬁggle hol di ng 20 nenbefﬁgaﬁ then the toner is .
refil |kccordinme tommothereptrrtie, ohdiiprasrnt invention,
recept.acl e hol ding menber. includes. _a. pipe insertio
TR Bt e TRt e pter R PR RER (bones

| Fs@EHt Ac Pé PendE et orstia gl etbri®r hend i xefkdeptitle holding
i mge form ng apparatus, and is forned such that the

Teenbrer eGP PhstHge B SRRCAI BRfFPREAF YR cTyTh that the

PriaLbeL LS iy lagriianlcan s Oy ghatioy Aol o wno

t orme r r eceqberd ke fanin tdkds rdveptende totelhtae erdberthat the

filling th in th ' le af .
TETF e S 17y TR Fonet (ULRR e S0 e TqeT 4o

regept st e robshtcnenbersepontd eftié | e @epBRIEF holding

. DESCRI PTION OF DRAWNGS FIG 1 is a schenatic of an

iferpanrl L59m e rereting by rotation of the toner receptacle,
the toner is discharged out of the receptacle holding

member and then the toner is refilled in the toner
receptacle, wherein the receptacle holding member includes
a pipe insertion section on which an insertion passage is
formed to insert a pipe member configured tc be fixed to an
image forming apparatus, and is formed such that the

insertion passage extends along a direction parallel to a

direction of axis of rotation of the toner receptacle, the

method includes removing the toner receptacle from the
receptacle holding member, refilling the toner in the toner
receptacle after removing, and setting the toner receptacle

on the receptacle holding member upon refilling.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 is a schematic of an internal structure of a
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6 printer according to an enbodinent; FIG 2 is a
detailed side view of a process cartridge for Y
(Yellow) shown in Fig. FIG 3 is a perspective 5
cartridge for Y; 1; outer view of the toner FIG 4 is
a perspective of a cartridge epgagi ng section for Y
in a toner replenishing unit; FIG 5 is a diagram
showi ng a di sassenbled toner cartridge; 10 FIG 6 is
a cross-sectional view shor%og a front end of the

AR L RAr G F AL MR 1t 2Bl Heh the toner

replengghi ng {did add G 1ddi Side PRISPESE ¥ pMdOYEs cartridge
show ng the front end of the toner cartridge; 15 FIG

8fos 0 CYokbowecthormal lﬂ/l%xl\gshbw ng the front end of
h id h '
Lhe LogeE. riLgas WA LI, (ooec:replent shng it

bei ng Per spec [ VE VIew

t@@ﬁ{rl(ﬂ@@|§@i—3h} ng unit and its surroundi ng
structure; 20 FIG 10 is a, perspective V%%IV show ng
sucti oRI®unh 1§ o NEFFPLRELYBNRF 2 fA BT %gerﬁﬁﬁ‘i’mg

FLG.+ }%n'fof? schenatic di agrgmshom g @poutline of a

proj eéction image in a direction of axis of rotation of
a botrie.of asheldeagramashoneng cardisaggernipked) toner
(Ma ents% 25 FIG 12 is a schematic di agram show ng
aﬁa b¥ 7948’ of a projection image in a direction of

axis ofrgOt@ation, ofr@sshbobtt ecndl avheb dsiowing 4 ofesnt end
cartridge for C (Cyan); FIG 13 is a schematic diagram
shéwihg heneut ¢aREr 508 PRERFRcRTLRY | FRlgeR nthe toner

di regtehgghglflga&ftpf rotation of a

FIG. 7 is a perspective view showing the front end of
the toner cartridge;

FIG. 8 is a cross-—-sectional view showing the front end
of the toner cartridge with the toner replenishing unit
being set;

FIG. 9 is a perspective view showing the toner
replenishing unit and its surrounding structure;

FIG. 10 is a perspective view showing a suction pump
for Y in the toner replenishing unit;

FIG. 11 is a schematic diagram showing an outline of a
projection image in a direction of axis of rotation of a
bottle of a holder in a toner cartridge for M (Magenta);

FIG. 12 is a schematic diagram showing an outline of a
projection image in a direction of axis of rotation of a
bottle of a holder in a toner cartridge for C (Cyan};

FIG. 13 is a schematic diagram showing an cutline of a
projection image in a direction of axis of rotation of a
bottle of a holder in a toner cartridge for K {(Black);

FIG. 14 is a schematic diagram showing an outline of a
projection image in a direction of axis of rotation of a

bottle of a holder in a toner cartridge for Y;
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‘storage $e
riimggéngerponguaensedl i ng menber) 114Y connecting

.30 bottle of a holder in a toner cartridge for K

(Black); FIG 14 is a schematic di agram showi ng an
outline of a projection image in a direction of axis
of rotation of a bottle of a holder in a toner
cartridge for Y; 7 FIG 15 is & front view showi ng a
side plate of the sane toner replenishing unit; FIG
16 is a schematic di agram showi nhg a conventi ona

t oner | enishin nit: and 5 FIG, 17 is.

per spebtPue v &l ShbtrRy & E4ndBRTLBAaF Sideplate of the
cabiki dgfer DESERERTENNGFUREEFRENCE NUMERALS 1Y, 1M

1C, 1K ?rocess,cartridge &E part of toner- 10 inage ,
form n§lGni t§ 26 Bpereamakirt HAGIGATt Shavpaet 2ofonventional
t =i ' akt) transferring unit (a
pgggggfg?%%%%?%ﬁ%gg ?g?Efnaﬂgnit) 15 70 toner

repl enF38i ng7ubst a7p¥repetiidgeviéagaghogisgchi oon¢entional
part of gositioning menber) 73Y suction nozzle (pipe
nERBEF) C2¥EX 888t ti oni ng pin (protrusion) 20 100Y,

100M 100C, 100K toner cartridge 101Y bottle (toner
receptacl e) 102Y hol der (receptacle hol di ng nenber)
1DEYCROFPZEEN| AEeREFRBENEEt NBMERRRSerti ng secti on)

0 ' ' 2
stor agbise il ohC( a bap OBk Ra SREEkIMe Che Ryt 185 VEgrer-

passage 30 BEST. MODE(S) FOR, CARRYI NG OUT THE | NVENTI ON .
20 optical writing unit (a part of toner-image forming

unit)

40 transferring unit (a part of toner-image forming
unit)

70 toner replenishing unit

71Y cartridge engaging section (a part of positioning
member)

" 73Y suction nozzle (pipe member)

75Y positioning pin (protrusion)

100y, 100M, 100C, 100K toner cartridge

101Y bottle (toner receptacle)

102Y holder (receptacle holding member)

104Y nozzle inserting section (inserting section)

105Y cap (a part of engaging sectiocn)

106Y toner storage section (a part of engaging
section)

107Y O ring (non-porous sealing member)

114Y connecting passage

BEST MODE (S8) FOR CARRYING OUT THE INVENTICN
Exemplary embodiments of the present invention will be
described below with reference to accompanying drawings.

The present invention is not limited to these embodiments.
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Exenpl ary enbodi nents of the present invention will be
descri bed below with reference to acconpanyi ng
drawi ngs. The present invention is not limted to
t hese enbodi nents. 8 An enbodi nent of an
el ectrophotographic printer (Bereinafter, "printer")
i s described below as an imtage form ng apparatus to
whi ch t he present enbodiment is applied. 5 FIG 1 is
a schenatic n |n rnal . _printer.
The prgﬁter ?%& uBes oﬁ? Sigc§§§5§§F?9Fég§%019flgfﬁf
1CneandndKiter epeahiag"yoter desrgebedf bpebliows an image
magenta, cyan, and black (hereinafter, "Y, M C, and
KfPrEléPSr apbaraspéctPryvEhychThBepPEREsa tcsPbPAdgBEt1Ys
135 }ge and 1K 10 use toner of different colors Y, M

g ,, but have the same structure, and are
replacEmehéniBhayschamhtﬁhebf endinberhaflestfheture of the

process cartridge,lY for _creatin Y toner inma .S
URRGRCES- anTBRaNpRBYRR HPELo9e5 Thets, BERTE gaP LT EAYETeS 1Y,
1¥Ym,1%ci nghyder acphetkesensit L¥Aedr URkg¥s @fdyéMlow magenta,
cleanlng unit 3Y, a decharging unit (not shown),

cﬁﬁﬁghngndnbﬁaQY (hageanadeesl opragMunte 8Yd FHé COlOIS:
g%@%ﬁggﬁégﬁ'dg%h%Y E8chFaEQSQE$ﬁééQ”1§he 10T AEET ang 1k

és can be replaced. protess’

casértdges &Wldi@feaedtl&oabss tnpcMude, 28nd K,, but have the o

phot osensitive druns 2M and ZKE res ectivelg. The
cﬁawa. AGTURFETRY BRPAT 6Fﬁ1 yeehai:aas SR FRGEeTBRCNt fgeLT end
phet gsensitive drum 2Y that is rotated in a clockw se
direction by a driving unit (not shown). The charging

unit F¥echargesst harphotosensi fPvecdpainy byYchosengimage

a; ghargLno. 25 foLLer, 6%, swhkeh i 5 driyen 200 Lotal 2l sage 1y

in"a directron, 'to co

phﬁt@&ﬂ@SIhlpﬁotdeuﬁ32¥;vandramptylng drohacleagibyasnit 3y,
by power supply (not shomn% A charging brush can
bé @ﬁﬁhéyganﬂouEéﬁtéEPt fhevp otBs@H%Fgﬁvﬁ BRim 2y, and a

| L eadp9higt N81€haKgi NgLEOLL8Eess cartridge 1Y is detachable

from the printer, and consumables can be replaced. The
process cartridges 1M, 1C, and 1K alsco include
photosensitive drums 2M, 2C, and 2K, respectively.

The charging unit 4Y uniformly charges a surface of
the photosensitive drum 2Y that 1s rotated in a clockwise
direction by a driving unit (not shown}. The charging unit
4Y charges the photosensitive drum 2Y by causing a charging
roller 6Y, which is driven and rotated in a
counterclockwise direction, to contact the photosensitive
drum 2Y, and applying a charging bias by a power supply
(noct shown). A charging brush can be employed to contact
the pheotosensitive drum 2Y, instead of the charging roller
6Y. Moreover, the charging unit 4Y can be a scortoron
charger that performs a non-contact charging process on the
photosensitive drum. The charged surface of the

photosensitive drum 2Y is scanned by being exposed to a
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30 6Y. Moreover, the charging unit 4Y can be a
scortoron charger that perfornms a non-contact
chargi ng process on the photosensitive drum The
charged surface of the photosensitive drum?2Y is
scanned by being exposed to a 9 laser light emtted
froman optical witing unit, so as to hold an
eIectrostatic | atent image for Y. The devel opi ng unit
incl a d oper : L cii o
asermgggﬁt e§l£%%dt?§§é gﬁtPﬁﬁﬁgggggg%ﬁ;@Qiéﬁﬁk, B as to
dhsmdsad.eMEbeemetat&beldeEﬁtommageuﬁbt 8Y has a
second devel oper acconnndatin% section 13Y e%U|pped

with &heoflBVedeRéngyuBihssy (RELBARS! feflret denelprfr
99X -EorNBHat PYga sgeaeehlgypeﬁnﬁﬁbbhlgyf§e§§05raﬁsgeeemgg

transporting ~“screw 10Y; a developing roll 11Y,
dectew BKade m2¥po$édThe@eremmeuevehepdevaéepmngdanlthY has

e b RR R R ot e 8RS ek Bob D al bupippeq witn

Yat e88kr dBAskiySkchEapspRetengageeey "TYsenkbkes bHReformed
devel oper Y inside the first devel oper accomobdating

sbﬁtﬁoﬁaB¥eFF§nP8rm?éhﬂléFHeS§§39FemédS?ﬁoﬁﬁetiénSPortlng
di B8LAM b, 24 bé%%eibﬂ% gvrgfin 1971 %8R anaoaeagtsgaax 12v.
rrving unit Rown) -~ The devel oper “Y then
emhess tnbodevbeopecoadcdmmedapengaseonmudatangommodate ay
section 13Y throu continuo

en
SAGVPABESFn (BOBarP¥Ton RAFPOSER: feen FARPFG: SAttibs and

dﬁ%@h@@%&l?CEHHEEQétYnﬁoﬁéﬁt|OﬁthfQBQtZQrEH§p§EEQHQ screw
developer accombdati ng section 13Y. The second

t Pdnsportipagther davedYPRRA EhéneédenaheeﬁéreﬁeﬂevelOPer
dat i 1 d
?%é%gg%oé tQ% S%%Ek?Bn §g %§5§h LAG . SX?EOEEGV g%§8”1n the

eas VI ewe Ia ram
stdagkym belﬁgbdbkvemdanﬁyrbéﬂm@ddbyvandam&iﬂ@tmﬂéd by a

(not shown). 25 Toner densit¥ of the_devel gper Y bein g
cArivang; ¥ndst dBPEdsNBY™ he ThEeASYFLERSFi Xelingp gnters into

b%heogbegnhhee%eqeﬁer ge&ehﬁeeataaeogaeeebhn93§eehkaﬁgh a
Y. on an upper de of thé second

tCan$ponbuﬁ909©neWG1G¥0ttthWEWepepvaEd in a partition wall

between the first developer accommodating section 8Y and
the second developer accommodating section 13¥Y. The second
“transporting screw 10Y in the second developer
accommodating section 13Y carries the developer Y from the
front side as wviewed in the diagram to the back side by
being driven and rotated by a driving unif {not shown).
Toner density of the developer Y being carried is detected
by the T sensor 9Y fixed at a bottom of the second
developer accommodating section 13Y. Thus, on an upper
side of the second transporting screw 10Y, the developing
roll 11Y inclu&ing a magnet roller 15Y inside a non-
magnetic pipe 14Y, driven and rotated in the
counterclockwise directicn, is disposed in parallel. The
developer Y carried by the second transporting screw 10Y is

drawn up on a surface of the non-magnetic pipe 14Y by a
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roll 11Y including a magnet roller 15Y inside a non 30
magneti c pi pe 14Y, driven and rotated in the

countercl ockwi se direction, is disposed in parallel.
The devel oper Y carried by the second transporting

"screw 10Y is drawn up on a surdace of the

non- magnetic pi pe 14Y by a 10 nagnetic force generated
by the magnet roller 15Y. Then, after the thickness

of a layer_of the developer Y is _requlated.b

Tt L T e R TN N e L S
distapcenbetNEsknt e HPNamBgpeti 6£ptpRe dédveldpéhey is
developer Y is carried up to a devel oping area facing

tnegph@t@@ehguthved@¢uﬂr2b1a@ﬁdlaﬁedi§ﬁ@$e@'%ah%r%s to
t he ectr
EOSLAER AL SH GraRbe babiRes, Lar Yomihiesic, pipe 24%,

| shéossedLopet e pRotasensdt upetdr amig¥eldpiny area facing
devel oper in which the Y _10 toner. has been.consumed

by EcRRPEPF RS BLY Rt GFHBI%Y o BRE TRBCHABSEr AndPReEFRgte the
S&i@ﬁ%}QEEQ%l o 3LLRP 9&ageef59nz SROBRL| fhOtHEeddeive drum
As the Y developer is carfied up to a front side as
vEBwedAtnotrhenglmgrany tonest inaget st hermedrgr the

CBNCFRRhET BUERT RO A ot obbPoh FEZGITOBF Tho RagheERS ¥

pepABabhhkt ¥e&fi EBBsuNcdeyel apeelbypihgeid seﬂﬁﬁne&\tbsthe
transmtted as a vol tage %anal to a contraolling

seecppfl LHORSBABWATY SFREE LHE bﬁaﬁﬁE?FéOBe?EEEB?I???_

.8@ﬁéngtiﬁ gﬁéglg@géveﬁoceﬁéeka&égeﬂbﬁgrzgstB§r£9@§rup to a

per, the T sensor outputs a
vﬁkbagesmﬁeaasanewedriesphaddmggr@mthettnﬂEurdenS©tyhe

of . the Y toner. The controlling sectiop,is, equi
WFERSh ORURIORF RSO RERGES P PRARY CERa P&t b ESaR! B
VEhet 1 hahu¥ obgggngs a target val ue of the out put
voltage fromthe T 25 sensor 9Y, and of Viref for

Viref RofleCecanenvepenltopiKtheyRpreRehLe PﬁF@@?b%hr£Es°f the

o HRgcoubRNl pyoLER0R LEAULENGY T sSRaRtnIY L abNE Mortage
SLgnal to a controlling section (not shown). Since the
magnetic permeability of the Y developer is correlated with
the toner density of the Y developer, the T sensor outputs
a voltage of a value corresponding to the toner density of
the Y toner. The controlling section 1s equipped with a
Random Access Memory (RAM) that stores data of Vtref for ¥
that is a target value of the output voltage from the T
sensor 9Y, and of Vtref for M, Vtref for C, and Vtref for X,
which are target values of the output voltage from the T
sensor 9Y for the M, C, and K installied in the other
developing units. The developing unit 5Y compares the
value of the output voltage from the T sensor 9Y and the
Vtref for Y, and drives a toner supplying unit for Y, for a
time corresponding to a result of comparison. Accordingly,
an appropriate amount of the Y toner is supplied in the

first developer accommodating section 8Y for the ¥
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after t

devel opi ng units. The devel opi ng unit 5Y conpares the

val ue of the output voltage fromthe T sensor 9Y and
the 30 Vtiref for Y, and drives a toner supplying unit
for Y, for a tinme corresponding to a result of

conpari son. Accordingly, an appropriate anmount of the
Y toner is supplied in the first devel oper
accomodat i ng section 8Y for the Y 11 devel oper, in
whi ch the depsity, of the Y toner $€S re

ced by

ORGP E on. TAHER BFlor BRC t HRALhEi B?ESﬁeth?Bn%?so?Educed
the oLevebepsH . | nrkbee BEEONdL HEVELRPEEy ASEOMMBURL tHfer of
section 1 is maintained in a predeterm ned range. A
Stlsé n¥ | deve brrer sipptlye coaceod devpbeRoy npecomrodaking
devel oper f.the proce cartri ; 1K)
f%ﬁCt%§%ef3 OT%r%éf% %léé?o%érgi ggée %ﬁ%% %né?ﬁ%&' A
phoh DEgAStdhae SEpPl 2 YcohBroUbj ecpedfémed for the
internediate transfer to an internediate 10 transfer
bdgrelaprr3r o ERRAPTAGC B8R E2 8V 1ewevesiMonkr. and 1K) for
r g@épiﬁglgysghe surface of the photosensitive drum 2Y

e internediate transfer process. The surface
of t hehehot oseesi inage dfommey ¢ the phgedsdystihive drum 2Y
dechar gi n njt. Due to the.dechargin the surface :
oF S FEAET O bR H | (T VRTATaHT oY TSP ATST abt 780 HpGoFLediate
repsys £6F hoer . nexhei #BgR E0eaRih®Nunih IherPr®€€SStoner
cartridges 1M 1C, and 1K shown in FIG 1 M C, and K
toererinhegeen atlee SRRf2af| 9T f BhAcRRORC PRRTHEETRI €rve 2Y

d} 2 r ed t
i e S e N R T L S s A R
ptoe eskotas s iigese 1¥rud MY 10 dandaided amy opihvé cddécharging
witing unit 20 is %isgosed. The ogtiﬁal mﬁtt%ng uni t

2B hhi AUF st FReeAESPAREE P or PRSP TNt Ee PhdFifes a

| B86F 0 DR8N Libasgdun ¥ MBgeih DE 04 1BEEQNa RN i 8aBBady for the
phot osensitive drumin each of the process cartr|d§§

26edY; inage 1 raatiaK: Thasthel BEePess a2 ELT HHERT
InR efogﬁ wgci%fFfﬁ.agQHK é[eaﬁgrﬁegoggrtﬂﬁages are
D%O osensitive runs’ 2Y,

similarly formed on photosensitive drums 2ZM, 2C, and 2K,

S
o 1c,

and are transferred to the intermediate transfer belt.

In FIG. l,.beneath the process cartridges 1Y, 1M, 1C,
and 1K, an optical writing unit 20 is disposed. The
optical writing unit 20, which is a latent-image forming
unit, radiates a laser beam L based on image information on
each photosensitive drum in each of the process cartridges
1y, 1M, 1C, and 1K. Thus, electrostatic latent images for
Y, M, C, and K are formed on the photosensitive drums 2Y,
2M, 2C, and 2K, respectively. The optical writing unit 20
deflects the laser beam L emitted from a light source by a
polygon mirror 21 driven and rotated by a motor, and
radiates the laser beam L on the photosensitive drums 2Y,
2M, 2C, and ZK.

Beneath the optical writing unit 20, a first paper

feeding cassette 31 and a second paper feeding cassette 32
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-pﬁge n the fi aper
Seehdnt panerti BeaPhotRadess, 0
Woepnt hecdp rstePapst €£e0ingrrpiper Blon tBedfiven waser

2M 2C, and 2K, respectively. The optical witing unit
20 deflects the laser beamL emtted froma |ight
source by a polygon mirror 21 driven and rotated by a
notor, and 30 radiates the |laser beamL on the

phot osensitive drums 2Y, 2M 2C, and 2K. Beneath the
optical witing unit 20, a first paper feeding
cassette 31 and a second paper feeding cassette 32 12.

are di sposed _such that the overlig in a vertica
R FRCHEBROSC NS BABNUBREL hAEE PUBEISPecli AgvEXbieet edirection.

‘SfﬁeéécﬂfoftEﬁ@ééeﬁaB@Pefegﬁﬂﬁé shaskedesA Ehéé%spéﬁer

feeding roll er ~3la and a second paper feeding ro
BEHaaséernpaperaEtaEeMﬁthCHedop éhéeerfp@pansfeﬁdlng roller

f eedi n9§%g3$ette Sllgngontact

speg?lvely

rotated in a counterclockw se direction by a driving
uﬁ?@d%ﬁ@tcgﬁéﬂhye BheabdahBrefepaperParar fRAeAiBP capsette

i p,th r f n a e [.S r
S el LeSLaRORy | RChnnE s SeLL o Rhel Sogharhar a80icr 1
vestﬁﬁabedlaﬂdtrOﬂanedtha algbuntédelotkwheecdssetteen by a

ewed ntheda wh th d -
A By Lng ceaihy hoE| SRONAL. | MR PY e Sha Pabar el Sh Ehe top

1§n09H@t§£££905&b§§ @éé&EhQOBaQMeﬁthBylﬂg 80kthb pged
shown), the transfer paper P at the top in the second

p&pearﬂeedlngpecaﬁeeﬂtegsgasQEGESEEaagééngedaaagnghé
pa di;n $380¢ r Y, ef |
Ygﬁépgr gegﬁ %ﬁe h% Qk&% a? tﬂg gsgéttes as

|ng Folers 34 are |spose ongt e paper
f eedireg passnged33gramnd therabveranshen phpesePoh@dpaper

t he paper feedlng passage .33 is plnched bet ween t hese
pAPRdipy FPAhSHOFERNgSr OF FBFR 3RYaRataFedcalr fed

tg&@ﬁgéréﬂoe Q§5e58g§e9£15Heb93995ri€§§@nﬂnlﬁaﬁﬁégeshown ,
33. At atall end of the paper feeding passage 33 a

pahe t28neferegapeer Pngtroheeksp3bni thei sposrd. pAgerhéeeding

tE%Q%é%%e 32 is discharged towards the paper feeding passage
33. A plurality of pairs of transporting rollers 34 are
disposed along the paper feeding passage 33, and the
transfer paper P fed to the paper feeding passage 33 is
pinched between these pairs of transporting rollers 34 and
is carried towards an upper side of the paper feeding
passage 33.

At a tail end of the paper feeding passage 33 a pair
of registering rollers 35 is disposed. As the transfer
paper P that is fed by the pair of transporting rollers 34
is pinched between the pair of registering rollers 35, the
rotation of both the rollers stops for a time. Then, the
pair of registering rollers 35 transfers the transfer paper
P at an appropriate timing towards a secondary transfer nip.

Above the process cartridges 1Y, 1M, 1C, and 1K is

prbvided an intermediate transferring unit 40 including an

intermediate transfer belt 41 that moves endlessly in the
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paper P that is fed by the pair of transporting
rollers 34 is pinched between the pair of registering
rollers 35, the rotation of both the rollers stops
for atinme. Then, the pair of registering rollers 35
transfers the transfer paper 33 P at an appropriate
timng towards a secondary transfer nip. Above the
process cartridges 1Y, 1M 1C, and -1K is provided an
internediite transferring unit_40 incl udi

n .
| R Gr HEar AP ek L anerbroEletan Thiat LiosbeealatBsbrgnpherring
thei 434 60Lnt eR &) 0Lk S 8l £ 6d i N1 dgi APt @h RdLAL €3 First
transferring unit 40 further includes a belt cleaning
ubracket &3fieassecordckeackst 4isefond brashey fuansfer
fou t sf IIe 45 4 4
£%§ g?§¥trg sfegggacg S %%Kfoglg?ég%?ag§:tra95§ér back~

f@b|£6lﬂ5r ap, agxdtiaeyroDieer 448, anaadxa1iengi o8ller 48,
roll er 49. The internedi ate transfer belt 41 is

sepdtehbanaler raklerefgnt Forl sPEermadiaboelrpRsfas belt 41

C?H”éﬁE&EQﬁé&”§$F?'£§&£é°8 BMthbﬂﬂegE'Vgﬂdaﬂgv otatedhe
by t he rrve ro elntermlatetrans
bebtndérciodbwpsactibdebeiorenyt heihgudr premasnd rotated by

transfer rollers 45Y, 4 . 45C, d_45K_and e .
Bt cuBher FoEiar ial oyrhb iR E a8 BiE EEE pete 41 15
PhiABRY¥At haBsbeh BhESfohieSPeeha¥ el YrafBrar FEYBESE 45Y, 45M,
face (peripheral surface inside the |oop) of the

| 4865 neBiaf 8Kt pBfistee BRPEORINSAivandFERSh?Es BHl, a245 and
p?kar£8¥TQH§°§ ﬁ?%g £g§ﬁ?ﬁ£rtﬁf EO” §£8£19é '90n a

positive i nte e tran
bettedie paese$pevEphéhelpsunﬁagetmaa$ﬁertnep$obpr thethe

n K one_after_anot her M.C and K
tbHE?rWﬁﬁbégeoﬁr?ﬂéfeﬁhB?bEe% rt?vara?aﬁé 29¢aﬁm?92%

aﬁglgﬁlegeoégeﬁitapeée@hgg 8ndehE aRShErr @80 PNeRakhp 081
face of the internediate transfer belt 41. Thus, a

ipgsltgvgr sapepbhpeded Lankhe #ﬁﬁgémeﬁeaEEnﬁraﬁﬁﬁer belt 41
|%oegeg8:g%et?$§;g¥g$ggglFL%ELQ%EE conég$§h?rghs¥érc’ and
brCckndparekleandbhéprnmgha v, M, C, and K toner images on the
photosensitive drums 2Y, 2M, 2C, and 2K are superimposed
and transferred on a front face of the intermediate
transfer belt 41. Thus, a four-color superimposed toner
image (hereinafter, "four-color toner imageh) is formed on
the intermediate transfer belt 41.

The secondary transfer back-up roller 46 forms a
secondary transfer nip by'pinching the intermediate
transfer belt 41 with a secondary transfer roller 50 that
is disposed on an outer side of the intermediate transfer
belt 41. The pair of registering rollers 35 described
earlier feeds the transfer paper P towards the secondary
transfer nip at a timing synchronized with the four-color
toner image on the intermediate transfer belt 41. The
four—-color toner image on the intermediate transfer belt 41

is subjected to a secondary transfer, so as to be



10

15

20

25

30

25 secondary transfer nip by pinching the internediate
transfer belt 41 with a secondary transfer roller 50
that 1is disposed on an outer side of the internedi ate
transfer belt 41. The pair of registering rollers 35
described earlier feeds the yansfer paper P towards
the secondary 30 transfer nip at a timng synchroni zed
with the four-color toner inage on the internedi ate
transfer belt 41. The four-color toner jnage on éggy

| FERRTERR ERQ 9 aHRE erF RFEICHUIPARET sUbF BctRY T°R
S€££H$ﬁéy A{@NsTile SO-A%ad Py Perddstéanss exsetbimed oy nip
transfter The

paper P at the secondary transfer nip.
secessiary dndinsfercondpey f orapsf oy alpctpiestiekd afermed
secondary transfer electric_field fornmed we h
SRR e TRttt f bagB Bore PELECEE 408 tne
SEEOHERE Yy t£ A0St 85+ I 8b1 BEr 560 apphi £ed Wi i th aa Secontas vy
transfer %ias. Conbi ned with a white color of the

tromesber phper, ¢orbined-ebtlratvhbkei aader etorke Gransfer
full-¢ol T e L Di fler,iNe 01
s%%%%ﬁar§ﬂ r%ﬁs e?6?€91 O%% e%%%gggbgigﬂ?%terﬁ%dya%% or
ttonst etmbgdt 41 after passing through the secondary
transfer nip. This toner is

cl eaned g¥ t he beI% .
cl eani FePehi 1o BRI ERE R oRABPYITTANSIRPSHED, 1%
fLfhBgelints H0c iﬂ@éfﬂé@ﬂa@eptﬁéﬁﬂféﬁiBgltoiie&f@ér&?ﬂssing
a fixing belt unit 15 62 is disposed. The fixing belt

uhhto@ghi tod uslesorddFXi REANBERT BIDLt haThhpvkener is cleaned

endl essly in the counterclo %mﬁse di rection, being
sg¥eE§ﬁe%e%€e?P%§%%%?i%gl#o% er 63, a tension roller
65, anghevdrine sotbedabtp. tTaesheatnigy, #ofiein§3unit 60
i ncludes a heat generating source6such as g,ZO hal ogen "
| aRpladénteat BX&pSEREZ NI RglbBF t ©64%FF ofn B1¥ &V RRIT und
side; s The g&géavf'%h@gfigihsrbéit!énﬂfla@niﬁeﬂuagéaéeﬂixing
iR~ The cl ockwi se direction, and is brought in contact
wbthtaé4f toat havesoéndhessixi hy bektceunteoppbetkelsd
tQ?rQS@EEQ? being stretched over a heating roller 63, a
tension roller 65, and a drive roller 66. The heating
roller 63 includes a heat generating source such as a
halogen lamp and heats up the fixing belt 64 from a reverse
side. The pressurizing roller 61 is driven and rotated in
the clockwise direction, and is brought in contact with a
front face of the:fixing belt 64, opposite to the heating
roller 63. Thus, a fixing nip is formed between the
pressurizing roller 61 and the heating roller 63.

The transfer paper P that passes the secondary
transfer nip, after being separated from the intermediate
transfer belt 41, is fed into the fixing unit 60. When it
is carried from the lower side towards the upper side in
the diagram while being pinched in the fixing nip, it is
heated by the fixing belt 64, and pressurized, so that the

full-color toner image is fixed onto the transfer paper P.

After the fixing process, the transfer paper P is
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roller 63: Thus, a fixing nip is formed between the 25
pressurizing roller 61 and the heating roller 63. The
transfer paper P that passes the secondary transfer
nip, after being separated fromthe internediate
transfer belt 41, is fed into4the fixing unit 60. Wen
it is carried fromthe | ower 'side towards the upper
side in 30 the diagram while being pinched in the

fixing nip, it is heated by the fixing belt 64, and

piesshriged owb frem the PrLPTeEoRbEer oPRPSiRRgEITQUIh 2
fixed opto. n ap P. 5Af L er fLxj

AP Byt dnenal o parer P oflisr ol [htishce o o
feosihdec Prime eprafiter , passiagis ha osighckhingpasecofon 68, and

di scharge rollers 67. On an u r_surface of.,a casin
ofhe herdrfheerPaReerd ?%S%h§¥§€§iﬂﬁo%eE ?oﬂrﬁ%?eﬁﬁ%y the
{heif1aBshLloRpapst Fodlisehasgedsisomide OidniLiebYanother

e 5 pair of discharge rollers 67 is stacked one
albhethanstdeking nseheigracki ng section 68. On an upper

side of the intermediate.transferri unj . .
toner YRr¥i WyRST 190V iﬁokﬁelbﬁt,“ﬁg l%%%KF?%%?Egyglng unit
aggonedat €oYer Matiradge K 100e| s1@0ie, diSPOseand Th@OX, that

M 10 C, and Ktoners in _the toner cartridges 100Y
1808pma0date Wndi100K are BuppPeed ¥b°tReSkRYeMopi hge Y- M.
upi t ft 0££Ss4 g ri : 1 C

TR Bl Popa BE QR ERDD:EREL o808 Rideg 10SE 14086, 200C
aadd 1008K aa ee detpphablietof then daeeprpiegsucitsrofigelse

1y, 1M 1C, and 1K, 15 spectiyely. Ln. th rinter
REOF B8P L oLBBLT tI9TS Hhentily 10n 2ad Lk ) pRER b these
‘opbheal curttiageynitoR0, 100d, theot Nt @raeddOk €are detachable

transferring unit 40 etc. forma toner-inmge formng
uficem that Pfeeads actoheidgatgeY enl¥r ahSf eRPapBr. 20

FILG LS erspective view showi ng the toner
car P%EE%V§68Y. The toner cartridge 100Y includes a

bott| enlOA¥ phahtacconhedates ¥rooess ¢aotrifiges)léandiM, 1C,
andlag?e£he optical writing unit 20, and the intermediate
transferring unit 40 etc. form a tonerQimage forming unit
that forms a toner image on transfer paper.

FIG. 3 is a perspective view showing the toner
cartridge 100Y. The toner cartridge 100Y includes a bottle
101Y that accommodates Y toner (not shown) and a cylinderx
shaped holder 102Y. The holder 102Y is engaged With a
front end of the bottle 101Y such that it covers an opening
at a front end of the bottle 10lY, and holds the bottle
101Y so that the bottle 101lY can rotate. A_protrusion 103Y

-in a form of a screw protrﬁdes from an cuter side towards
an inner side of the bottle 101Y, along its peripheral
surface. When the bottle 10lY is rotated by a drive system
(not shown), Y toner in the bottle 101Y moves along the
protrusion 103Y from a bottom of the bottle 101Y towards a
front end side of the bottle 101Y. Then, the Y toner

enters into the holder 102Y through the opening that is
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shaped hol der 102Y. The hol der 102Y is engaged with a
front end of the bottle 101Y such that it covers an
opening 25 at a front .end of the bottle 101Y, and

hol ds the bottle 101Y so that the bottle 101Y can
rotate. A protrusion 103Y ingformof a screw
protrudes froman outer side towards an inner side of
the bottle 101Y, along its peripheral surface. Wen

the bottle 101lY is rotated by a drive system 30 (not
showmjdey eonthej Arent BoetPE e YPADBIES APbNg Whéch is a

-p{gﬁrgsgggo%g ?£é§g1§eggb%$g¥%f the bottle 101Y

t 6nards"a e bottle 101Y. Then,
the Y panen eﬁﬂteaSelofothhehbbﬁder1&22Y1nhanughlahe

op enlng that is 16 proyvi ded on tge front end of the 9
bBtELE &eayomePEthgtéertsnBPza BoRficBavihg opening 109X is
ff&fﬁé&C'eThEE ahzend £éeslein5hspeﬁhﬁ§ 1802Yiknsan

axial direction of the bottle, a nozzle receiving
openehygingoy ssctSOﬁonﬁedleThwblﬁbzzEefié@élVPng Slde of the

OB 1 9%, Bok 55a8E,SENA BHSLARTSRREELEng By hing

tm@9@02£h§rée§§évp6l1@ﬂ@ﬂhﬁg—piﬂgﬂécéheﬁﬁgabpen1ngs 110Y,
posi tioning-pin receiving_ openings 110Y, each havin ?
acdrhnBeeing| pgRLrpeshal PELIPRAN fRatler thani1shabzofethe

r n posirhi:08i pgs REAHERELYEAY
LR L9 OREDLAG PR Aol ho00 POSRLohERE Ll axecoiving
ampsnlngsrmnawlaneofothedbetthepQ@lVLONbsbmﬁEad frpihnan axis

P2t FEtRbPR: b BepPREFLealTHRy OHRRTRGS: L1BvbLE Lrsertion

exheBRdhAag ( abenghawn15ldlf@@hb@nlﬂaiabl@bchOOEhehe

direction of axis of rotation of the bottle 101Y. The
boeEi&ieoivarpirmndecei vangesPAriRTer LAPYhaOKREPALEE along a
riygi di S dgt Yoral,k t - £
Pk py°BeRantes b0, B8eIRhRERRLo Vo raB DB pHbERicn o

VicRw anwﬂaglalxartmhégboﬂﬂ;engagwngssmaﬁéonf7aYrehan

| BedeFLetnhieviant Pibljes eRgAbTHg SBctRoot £5 b Geformed by

an_lmpact when rotated by a driving gear.

FIG. 4 is a perspective wview showing a cartridge .
engaging section 71Y that is a part of a toner replenishing
unit (described later). This cartridge engaging section
71Y is fixed on an upper end of a transporting pipe 72Y for
carrying Y toner such that a suction nozzle 73Y that is a
pipe member extends in a horizontal direction. On a front
end portion of the suction nozzle 73Y, a toner receiving
opening 74Y for receiving Y toner is formed. Moreover, on
both sides of the suction nozzle 73Y, positioning pins 75Y
in the form of a rod are formed, and fixed so that they

| extend in the horizontal direction (a direction parallel to
'the axis of rotation of the bottle). A front end portion
of the positioning pin 75Y that is a protrusion of the
cartridge engaging section 71Y, which is a positioning

member, sticks out further than the front end of the
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71Y is fixed on an upper end of a transporting pipe
72Y for carrying Y toner such that a suction nozzle
73Y that is a pipe nmenber extends in a horizontal
direction. On a front 25 end portion of the suction
nozzl e 73Y, a toner receiving 1Dpening 74Y for
receiving Y toner is fornmed. Moreover, on both sides
of t he suction nozzl e 73Y, positioning pins 75Y in

d
(U806 6216030 LpHIFe Bl oty S04 P, 7nc,

panaIWeK tor3@htheoanirs otheet ahkanyohat/Bethet hay. A
front. _end portion of the positioning pin 75Y that is
aCPRoLPUEREACBT 2BhENec AT dfdceRYIgPARIsEEELSANTTIYY, and
wWh S S Ks-gut t
R A R SRS
Caetpkdgevengagi ng sections 71M 71C, and 71K for the
colors ther Y av the sa onf ratjion as
Che caPRrRasetEataythg Saberonarsviddndl 08f Sohovel taerTe . 3
t6ﬂn§p@bhéBgrﬁﬁpéﬁlzﬂhhg7§ﬁhtanﬂh¥25ﬁo 6§§E§8£h¥§iﬁlns 75Y
When settlng e toner cartridge.100Y sﬁomn in
ofifath@nepr ébﬁ@ﬁl§Hgﬁ§luﬁ|ﬁecth@nt%prébovnohnngiﬁtné are
7% h r d e t 71Y _shown in
Frisef el tnE Bl LhL R0 "B0aTLIGEEELLER JoTr RORHD benings
rktekvoﬁgthpehohgsr1®0110Y mhushetheldﬁﬁeiOaaitEbﬂge for Y

the toner, cartridge is fixed not only to_ the
tbﬁe%l¥§BIEﬂFsﬂ?ﬂg EﬁlFhﬁuF°3F§ore?be?h%thgnF%%t e also

S’é§tt§@ F915£§r73YTﬁQ°¥\HctﬂoE|ﬁ%zélés73Yn§ﬁ6xEﬁdlhn§‘9G 4 is
the nozzl e receiving opening 109Y of the toner

chrfertge ivtoYtbhowpziheFr&edving penisgi 509N of the

THBYSETRRERERAEE 15V R AT it acl ¢ hol ding

menberFo6. t Beit onrreLpl diedgpe 9PNt Ned UEESW aPf the toner
engﬁgii section that engages with the bottle 101Y and

@i heR¥ ti nfhe R TR 1004  Brakal S eparaeeptacle
ThE1 @0n JBRUEBEE US E NEndT 06885 £5-EACLLIAAGE ASCINESE an

sections are

engaging section that engages with the bottle 101Y and a
nozzle inserting section 104Y formed separately. . The
manufacturing process is facilitated as these sections are
formed separately. Moreover, the engaging section has a
cap 105Y that covers an opening {(not shown) on a front end
of the bottle 10l1Y while engaging with the bottle 101Y, and
a toner storage section 106Y that temporarily stores the
toner. The cylindrical toner storage section 106Y has a
diameter smaller than an inner diameter of the cylindrical
cap 103Y, so as to fit into the cap 105Y. An O ring 107Y
made of rubber, which is a non-porous material, is provided
between the toner storage section 106Y and the cap 105Y.
This maintains a superior airtightness between an inner
peripheral surface of the cap 105Y and an outer peripheral

surface of the toner storage section 106Y.

A dent is formed on a lower portion of the toner
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formed separately. Mreover, the engagi ng section has

a cap 105Y that covers an opening (not shown) on a

front end of the bottle 101Y while engaging with the

bottle 101Y, and a toner storage section 106Y that
tenporarily stores the 25 tonegrg The cylindrical toner
storage section 106Y has a dianeter snmaller than an

i nner dianeter of the cylindrical cap 105Y, so as to

fit into the cap 105Y. An O ring 107Y nade of rubber,
wWAFerRags acfRbhoPotBOE  nBRdEr FBF, PPEZproinaRETIRE: ReER1OD 104Y
tg@ EPREL4SIQT es SAEhLON %965.§Eﬂﬁtﬁﬁsgaﬂa&85gf 2Qber,
This marntains a superiror airtightness between an

| Aheéeh peraphenaposoufanetetibhe tapptOb¥daddbahweatethe ,
peripheral surface, of i&g tonsr st orage, section 106Y. )
ALHBRE PEOFRPReAcORIE™ OHRY BT tTRR BPZtHe toRRFLyRy section
signage gReLl ﬁQi&QQJ\fnsanhi?ﬁ B9#Eh gntnesLt bagwaeat hon

104Y is fitted in this denf. An 0 ring 108Y made of
rubbessedwhinohri peaipbarpbr susfaaeerfathei sopevvetedage
bet ween_t toner _storage ction 106Y.and the_nozzle
SEEFEPRg LEY FOR & R8REESaRRCbE R SRR LBRe R [ tPERLE ror
aFittghyners hetweeninaserecrgsedcthnonr1peripheral
surface_of the toner storage, section 106Y and a

prot r ulléd- ofit &F PeFFPREFAPCELPRALeVEBY ShPYiR@gat REORt end

nefzkﬁeigéﬁéfiFQrﬁFE&&inégéYbeEng Qeiﬁgaset in the toner

cross-sectional view Showmng a front end™ 10 of the
t paplevashindgenidOY befpiendeinglsétonh ¢hd ponetion of the

RBLEDSTIPDY S 5 0 G ek AR PERL Lk, Fhe ST HaREl RECH gfeap unit
MBENtHABI botelet h®1 VOl Ee QAN dheresmaf1eF , poSPBIAEY, and an

portion"), and an ogening is formed at a front end of
t APSN&RE| £8r fpEredoat a5tACHEarnd19Y RAYF ngmalyerrportion.

e 0 gfgi i, t dri¥Lnge,ge i cks -
Bogeak oL EB0RI Mg 1L Belr (phULTOro BPPAGILLEPuELE 3 ariving
hgtehi ngiskst ooh fi3% &hper$phekslostrfatetofethéremaller

ot EAna APELLERELS) SBUL (A5, Oy IE PRl B POLL M e
eRdofl 48 external peripheral surface of the smaller portion
.is formed ahead of the gear 11lY towards the front end side
of the bottle 101Y. A cylindrical space for receiving the
smaller portion of the bottle 101Y is formed in the cap
105Y of the holder 102Y. A protrusion 113Y sticks out from
inner peripheral sﬁfface of the cap 105Y. The smaller
portion is rotatably engaged into the cap 105Y, such that
the hitching section 112Y passes over the protrusion 113Y
to be hooked inside the cap 105Y.

In the nozzle inserting section 104Y, a fitting
protrusion sticks out from an upper surface of a nozzle in
the form of a pipe, and this fitting protrusion is fitted
to a bottom of the toner storage section 106Y inside the
cap 105Y. A connecting passage 114Y is formed in the
fitting protrusion, and this connecting passage 114Y

connects to an insertion passage 115Y that extends in a
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20 of the bottle 101Y. A cylindrical space for
receiving the smaller portion of the bottle 101Y is
formed in the cap 105Y of the holder 102Y. A
protrusion 113Y sticks out from inner periphera
surface of the cap 105Y. The sppller portion is
rotatably engaged into the cap 105Y, such that 25 the
hitching section 112Y passes over the protrusion 113Y

‘to be hooked inside the cap 105Y. In the nozzle

i Asepethgnseerabhedony, thef priphgdippetiogi 8h Eppckettle

0 ro p rfa 0

oWkl o gPREE 1Y | 2585 LoRnIRLEhs blnphl8 087, Shroncs
bsttamgnt iheat dbeecstionagetsegbnah tO6Yhendidecthen of axis

105Y, A 114Y is f dinth
[ By PG bH60r O8I EhE BHACER: LOLEnnaLe) RpeRaSange TaAyY toner

cgaRegtspt 8 aQeLES§é&gﬁe RAssagRe 14a¥t § BAl n8%L@RAS31 Nyithout
a 19 dlrectlon parallel to the axial direction of the
bbethg stégivated.t hd ngdzsbap¢ﬁe5buhh@ctmﬁ@bsaséé@§ has the

114Y ext end strajgh dlrec | n rth 0

LReta; poepraarorakiat o PafarfEhiGR RRE2EETFTeviors,

apditbpref oheerthe Xhtenehe51ﬁaerdnep bassagé nebght

into the suction nozzle 73Y w thout bei ng stagnated.

Aﬂpearéhagém sKieheEhfeABEPL1T69T nERSt RANNEGRRNT Passage

dh 2ot e 88oL0A! nOl chieAHELLONNBARELC1( {3 YankSunen the

slidably |nserte |nto the insertion passage 115Y

Ascotdbnghyzzhhei3¥hésopeaiengedf inhe tbﬁnenﬁenglon passage
O 114 cl ose shut

AR e TR B SR DRt A vaR bk AR P hnd Racter

i ngert AR PASSaBAne&idYg bhesayet Lghtness betweentained the
outside of the holder 102Y and the connecting passage

1savecanThuspaiheni kb8 FRELTidFe. thAtishaghéhet pection nozzle

_fﬁﬁgf ﬂgsrkeat pea the aaﬁhgggi 8z§5ss;ae7§¥4yp§grhse set,

g8tonnet I'ng passage
pm&shblpohelb&eventptenentfton&keﬁkomgleaksndeoﬁtemﬂe from

the toner storage section 1gﬁg t hrou connect'ng

paS§ade e 47 OFAPENEPRbIET WHAHN theotd PtFﬁagSOPgegt%,q
passage 114Y. Furthermore, when the cartridge is set,
deterioration in the transporting ability of toner by air
~suction is prevented effectively. Since the shutter member
116Y is positioned immediately under the connecting passage
114Y, the connecting passdge 114Y¥ and the insertion passage
115Y are shut from each other. 2An end of the inserxtion
passage 115Y corresponds to the nozzle receiving opening
109Y shown in FIG. 3.

The toner entering into the toner storage section 106Y
from the smaller portion falls by self-weight and
accumulates in the connecting passage 114Y of the nozzle
inserting section 104Y. The fitting protrusion for fitting
the nozzle inserting section 104Y into the toner storage
section 106Y functions as a bottom of the toner storage
‘section 106Y. Since the connecting passage 114Y of the

fitting protrusion has a conical shape, it functions as a
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deterioration in the transporting ability of toner by
air 20 suction is prevented effectively. Since the
shutter nenber 116Y is positioned i mediately under
the connecting passage 114Y, the connecting passage
114Y and the insertion passageg 115Y are shut from
each other. An end of the insertion passage 115Y
corresponds to the nozzle receiving opening 25 109Y
shown in FIG 3. The toner enterjng into the t

shepage &eati 6ALiB6YS FPDRTtAE EH@|P@Ftﬁ%r@Psntgaﬁ|Eaper

b | ndina thg;geangcki-Hy d of
pggggget¥§4ggﬁ?§ ﬁgnngggﬁggﬁéﬁggg?lnggéegglon 50.5 ene o

Thhefbbnhegtpngtpasbagef¢&4Yiisiﬂgosedthy hb@zshutter member

rtip ction 104Y int the.to stora secti
1686 uPler ERbeeageRopoBnrr: b FiRer SpElage Batte0e 115y
SgﬁbmoﬁhéOEBhnéhﬁﬁﬁ t pesegpaectung ppssageet}4¥onért he
fitting protrusion %as a coni cal shape, it functions

asravgatﬁ@pﬁé@mtha@keag|@@tsfF@mthatlﬂﬁ@rBéPPoﬁ@aﬁ@ge 11sY
tB %or tgﬁg? cgp€r38§8r1669 géogeﬁnnoﬁﬂk¥hef%8f ., toner
aft en% 0 h ose

ron € connecfing passage 114Yis ¢
byahhelshutihefromnbee tahbY, stheageneectbes hO6Yftowthe

in the insertion_passage 115Y 5 fromthe conne
PASEhGEn128Y L Ro7 Shvers tRePPREINGT BUBHFRLFROM Spens when

| egki RY-put afEomst Rl nsertion passage 115Y before
the toner cartridge 100Y is set. Furthernore, toner

can f1B®Gi.n7f Lenet herspaetiveorage sbeving a06¥orb ehd
suction no Z Y, as the.o ut oppt I
mBSﬁtlEB ? %E % r cFr rlgsg Fg9§ HH %ﬁ?g Mlgglve

i S a péerspec
Vtﬁé’%hﬁéﬂﬁg éxﬁédmbne?d tper thpn (D05¥heofonke holder 102Y
cartrid%e 100Y. In this for the sake of

expe@MéREGI -t he 6&&9(@65#)12§Ytha RBRdEPTRO2Y 2j §ing made of
ggbbhsg éh&bﬂ ﬁlpé%éxslastn@1£05a1eﬁagt&bnﬂaeagfal is

157sponge, 'S a porous as well as elastic
métleedaby s$1ckumgdtbyasteoﬂ|ngrt@OanOénuhQOEnd@n06fthe

Lpesghde, gl the Ot LLE 10LYENGENELON8E $H8Y309%As shown in
FIG. 6, the front end of the bottle 101lY rotatably engaged
with the cap 105Y abuts against the ring seal 118Y fixed to
the end portion of the toner storage section 106Y, so that
the bottle 101Y is prevented from shifting. This improves
the airtightness between an inner peripheral surface of the
bottle 101Y that is a toner accommodating receptacle and an
outer peripheral surface of the cap 105Y.

While setting the toner cartridge 100Y on a cartridge
mounting platform of the toner replenishing unit, a door
(not shown), provided on a side plate of the casing of the
printer, is opened. As this door is opened, the cartridge
mounting platform of the toner replenishing unit in the
casing is exposed. The cartridge mounting platform is
provided with four parallel dents in the form of a half
cylinder for mounting parallel the four toner cartridges

100Y, 100M, 100C, and 100K. An operator holds the toner



FIG 6, the front end of the bottle 101Y rotatably
engaged wth thecap 105Y abuts against the ring sea
118Y fixed to 20 the end portion of the toner storage
section 106Y, so that the bottle 101Y is prevented
fromshifting. This inproves sghe airtightness between
an i nner peripheral surface of the bottle 101Y that
is a toner accommodating receptacle and an outer

peri pheral surface of the cap ,105Y. ile settin

R T Y ST et 8 iy Y At et fohed at a
Pt dordapf thesd oneft & eph@M SRR i Ko L de HlODI2Y (60tan end
shown) (fFOVIded on a side plate of the casing of the

pri ritte  denst ofsened. £yem tamengodre | Eowpetrl @hkindrical
RS i LR A O oo P A0 o LELEP S 0,

uni casing i s expose C
nEtamigi 18 atdotmdge ¥ ovdeked by t4il fding pareadd ethe
dents in the formof_a half, cylinder for nountin

SRYERTEION (RE 1S (Ohdfo 197 (Restha R HDOMC Jget the

, - rs he ¢ - '
O o Pt Ror e Toov 1< pastt orad o aovement,

futontter iy idde e¥0Wbuing i mpetetholpleto 1O edettarmined
end . of the dent, for from.am t he four hal f
BsHar A Tt d ST ST i e dR s spe

mount i g Pi@t fomand diel esdi T caritid dge isosmveshing pins
slidhg? along the direction of axis of_rotation of

the! thhe SSRRCEiige (RI2ENT reecakdt i dge § the toner

| ASPF L et Bl LS, SLLAAG POYRIRD nad d MRt end of the

S inserted up to a predeterm ned
post t iam ek set7 3h. t o oerter dgehergerd itnigorplred fkms 75Y are
In FI G mentioned earlier, the two p

RSy SR e tar T dot Bty I Seet | O 7 Vs Hepueh
tHaeropd &Pt Bt Shit Nth 46 41154 | Gk Otind®rEa tHudgde fddnine
end of the suction nozzle 73Y. Mreover, the
PO 4 g RpHHGL TG P b e O T e, LaRRIA R RN T [fiese two
LG g L U U, LR, RS B lping pin
nivead 1 nignhgpl @pdrarmys tHe0 T aperihng tompse ofatthesbdyd VID0Y shown
in FIG. 3. . Then, .when the toner cartridge 100Y is inserted
further, the rear end sides of the positioning pins 75Y,
* which are wider than the tips, enters the positioning-pin
| recelving opening 110Y. This fixes a position of the toner
cartridge 100Y in a direction orthogonal to the direction
of the axis of rotaticn, on the cartridge mounting platform.
After this position is fixed, the suction nozzle 73Y
in the cartridge engaging section 71Y of the toner
replenishing unit shown in FIG. 4 enters the nozzle
‘receiving opening 109Y of the holder 102Y shown in FIG. 3.
Then, at a point where the suction nozzle 73Y is pushed a
certain extent intc the insertion passage (115Y), the
setting of the toner cartridge 100Y is completed. Thus,

the toner cartridge can be installed in and detached from

the side surface of the image forming apparatus.
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positioning pins 75Y enter into the two

positioning-pin receiving openings 110Y of the toner
cartridge 100Y shown in FIG 3...Then,.when the toner
cartridge 100Y is inserted 20 further, the rear end
sides of the positioning pins 2t6Y, which are w der
than the tips, enters the positioning-pin receiving
openi ng 110Y. This fixes a position of the toner

tridge 100Y i di rect h to the
Grrect T Briend Sxpsborerblafrony BN havalP; Fraggront end

-Wﬁ@ﬂﬁi@ﬁ fratherfbndd AhteritiBbs1p08i kbeNihStheXedner

e suction nozzle 73Y in the cartridge engagin
sé@Pl%ﬁl$h¥n@fUﬁhé t oWeen EBPl BANSHI AGrUALEIShOAAY| As set on

hee e Bar Th3s AERARERL oL EFSLH' 0, BRETLPASE Bgplns shing

whei® t(hetsskdwon, nﬂHélSuEBanSnOHShed7aY3ﬁlﬁeﬂtabnthe toner
extent into the insertion passage (115Y), the  setting

of SPhert Bherd cartti tge 180yt Pd é%hﬁ|Ebédln#ﬁa§lontﬂéssage
105y GRrhe (86,580 bEskRelall sdctfoAndo et 2anefle! hoMer

the side surface of the inmage form ng apparat us.
FI&Y8 |&tath;©sslmectLunaheVLeaﬁsh@mnngashegerbhﬁYenUhe

portjon_of the_ t cart 1 dge .100Y.

PR PE et eR: PIEhBRS SR E oF staf L brafs BBpySPERecting
sphsOfget heacandvédaey moUDaing pranfene pighbesi@sefo the
repl.enishing 5 unit (not shown), the suction nozzle

7%®f$|%é@etbnth%6t%h%grame%re%¢éﬁgn@uﬁh$@ T8 theefregt end
'Qfotﬂgesugéféﬁlﬁgzgf Sﬁg?thﬁgﬁg? igg%zgﬁélfnS%rtlon

i nserting section 104 In
tpaesaga IhéYLnsﬁhemonthasshgét&ﬁSWémbeE 1samtm@nes away

nber 116 ltlone under the conpect
L eh e e PoL e heSat | St T PR, e e oPreS chadedge 114y,
the al gbtiside LighPeudhanr enk bYoRel NP PLUSHERAGt Opthtng (74Y
front end of the suction nozzle 73Y inserted into the

|h§eF¥Gon4)p@§%%§@e@1%W tirnehrorhecAupe ek ipRndErthe eyuction
MRYeS) gvayy fremihe ﬁg?ké%&? ££8P£g8”9§£t£9§ 106y and the
unaer

connec |ng passage rtronri
t bect boernoecee Vi DY Epent@gmé&ﬂéa via the connecting passage
114Y of the nozzle inserting section 104Y. Two O rings

117Y made of rubber, which is a non-porous material, are

- fixed on an inner peripheral surface of the insertion

passage 115Y. The suction nozzle 73Y and the shutter
member 116Y slide in the insertion passage 115Y while
penetrating an inner portion of the O rings 117Y. One of
the two O rings 117Y is located towards an inlet side
(nozzle receiving opening) from the connecting passage 114Y
and seals this location between the insertion passage 115Y
and the suction nozzle73Y, which is a pipe member.
Accordingly, an inflow of air from a gap between an inlet
{toner receiving opening} of the insertion passage 115Y and
the suction nozzle 73Y, to the insertion passage 115Y is
blocked. Another O ring 117Y is located towards an outlet

side from the connecting passage 114Y, and seals this
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in FIG 4) provided on the front end portion of the

suction nozzle 73Y. Thus, the toner storage section

106Y and the suction nozzle 73Y are connected via the-
connecting passage 114Y of the nozzl einserting

section 104Y. Two O rings 20 3k7Y nade of rubber,

which is a non-porous material, are fixed on an inner
peripheral surface of the insertion passage 115Y. The

s#c on nqéz e 73Y’§nd t he éhutter %16Y sg i de £

i OTREL PSRt SR padSate>9i JWWT‘%Sa%%n ThtFRg G suction

| AGL%1HOTEY ON REcdP@iAGIY NUSn LYl ofNer 041 25F EHE & Wpald

rings 117Y is | ocated towards an inlet side (nozzle
reeevsemgtiopedn Hyt fobntitel eorrELeR NP2 HRR3RgEl 1Y 4and the

S | po | PEAL t n ge
R e Pe TP GHE RS ESEY A A i
n@@beéyawcéomﬁlm@éylomncamfm@wpﬁévamtedrbﬂma @@png hampered.
bet ween an inl et (toner enin ) of the

ecej ving o
i nser t 1o B%%%%g%aﬁﬁﬁﬁd%%d@OQ%etQ%Etg% oz et YeoRRyr

t iéﬁféﬂi PRSS a8 £ 1o ®) bé@&%@ﬁ tﬁ@Q§@§f £hIYr6E the
11 is located towards an outle side fromt

- Comiriele | hgl hake agegdds vyl dinda s@ai%lmgilge@s T@éaflmd to the

betmeen th ertlon ssage and. t he suct

DEOIFE e ORI AR PESOTE 2 LAMIADC2UE I 15 ariven
b@ﬁ&veﬁ@tétl@dw}l@td@ivim ssetd | oopasisage) 11dYe ansl the

the suction nozzle 73Y is blocked. As a result

t
SeRGHIYAME LBy RRR t Fh Bk RI fFR¥Ent 2l w%nvb%uqéar 111y,

heRer el 1 o Te1 ¥ ORGEACAL L fOe l%@agﬁf theiq 1Sy Sﬁﬁe%fcﬁ@r 102Y.
toner replenishing unit (not s causes the gear

1Addoodindky , bot temed Oy ’d;l'a)e eryaigle Wl Q HY ai sl cak niedjegrom a

76Y f to.the. t |

Bt 5 P 0 o tETe STURY 9 Ao s gt the
SIOME €Be (101 Y Shove) £16We 1:0cd Nehe eNgREe Nerd r gt Woek: idie 106Y
driving gear 76Y and the gear 111Y, the bottle 101Y

rof ates Bl der bER %Y. heTletby ¥ HEOMRT db aepymulated in the
SRR o e PO SARRC) S SN ene
enohst detofadgdesection 106Y.

Due to a counteraction of the rotational motion of the
bottle 101lY, it is assumed that the holder 102Y that
rotatably holds the bottle 101lY is about to rotate on the

" cartridge mounting platform. However, an inner wall of the
" pin inserting passage inside the positioning-pin receiving

" openings 110Y hitches onto the positioning pin 75Y. The

rotation of the holder 102Y is prevented, and therefore,
the holder 102Y is prevented from being misaligned.

In another example, the protrusion and the recession
can be reversed. Specifically, instead of the positioning
pins 75Y, the cartridge engaging section 71Y can include a
recessed section that extends in a direction parallel to
the axis of rotation of the bottle. Furthermore, instead
of the pin inserting passage, the holder 102Y can include a

protruding section extending in a direction parallel to the
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15 bottle 101Y, and flows into the toner storage
section 106Y of the holder 102Y. Then, Y toner is
accurmul ated in the connecting passage 114Y that has
beconme a bottom of the toner storage section 106Y.
Due to a counteraction of the tational notion of the
20 bottle 101Y, it is assuned at the hol der 102Y
that rotatably holds the bottle 101Y is about to
rotate on the cartridge nounting platform However,
apxianef watatdntde thenbehteeting passage i nsi de t he

t 1 h
Phe. polhiTonkrge o 78y Ora B8t PERg; pofe of tEnEsnigea to
10RY bsscpienensedleansiyt hesef shewn) t he bﬂbﬁﬁpnlp&mpuss

prevented from being m saligned. |In another exanple
tﬁ@np?%ﬁ?@5|%%daﬁartﬁ%drE%%§§|bﬂ tRenthanFROEFLRY, Pipe 72Y

tggcguéfah dﬁ{g% e;géL&eﬁoafokh@hpgssabembﬂgpuﬁpns ZéYthe air

e cartri gagl ng section 71Y can include a
r&nésﬁedeseateoauthad ekbengscihon ﬂoreetnantpanamieted to
to, the axis.of rotation the . bottl Furt her nore
| Plap oBaTBFE LG PRASFASol  Pho PAsEAgeCOPRE ROPERYS 1899 ion
capsynglaldend +paRLHULL DgSEEHEON2eXaB8ACERE EAcBion nozzle
direction parallel to the 24 axis of rotation of the

boe¥} e. Thenantheed BPnehellr BASPBPRRRgSBPPRIF2YeCtion 106Y
CQH@?EBSdc58ne£@§n 3599 Qoffg§ ZQYS& édsfgﬁg)thﬁesuctlon

suction punp 1S ec e air an toner In
thansper 13ng pipe 72Y 5 is sucked by operation of this
suction pu he air ag tone% are suc

g

”g % ed, the .
suct i ofSfdf %r?ge@rﬁhgﬁ?ttE ®t 92Pt R EBRRet P nyneertLon

%§§§Q§eliﬂ§&aaﬁdtbﬁet§a§£1§ﬁOﬁagalée¢gyomnsé9@aaV1ﬁto the
e transporting pipe 72Y and the suction nozzle 73Y

Theaerthean@ﬁeagenltﬁﬁ ienapatedrhyethecPi sangoby71othat 1is
and_the connecfin S 14Y, L s.guc n he
A abReoSRONeCLLOg: RESRRRE LYok RUCKERLhOnkNCa gap

eSCri ove,
beeweesnt HRei 88prL0BN opassagroldsy aﬂﬂYthﬁdSUEélh@ttle 101y

nozzle 73Y. inserted into_the
engaged with the cap 105Y 1s sealed by the ring seal 118Y
that is a porous sealing member. According to this
structure, the airtightness in the gap between the
insertion passage 115Y and the suction nozzle 73Y is
superior than an airtightness in the gap between the bottle
101Y and the cap 105Y. As a negative pressure is developed
in the suction nozzle 73Y, the connecting passage 114Y, and
the toner storage section 106Y, by suction of the suction
pump, air flows in from outside through the gap between the
bottle 101Y and the cap 105Y, where the airtightness is
inferior. Concretely, the air reaches the porous ring seal
118Y through a gap between the inner side of the cap 105Y
and an outer side of the bottle 101lY. Since the
airtightness between the insertion passage 115Y and the
suction nozzle 73Y is maintained well by the O ring 117Y,
air is prevented from flowing through this portion into the

suction nozzle 73Y. Therefore, suction force is exerted
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insertion passage 115Y is sealed by the 0 ring 117Y

that is 15 a non-porous sealing nenber. On the other
hand, a gap between the cap 105Y of the hol der 102Y
and the bottle 101Y engaged with the cap 105Y is

seal ed by the ring seal 118Y .4shat is a porous sealing
menber. According to this structure, the airtightness
in the gap between the 20 insertion passage 115Y and

the suctio ozzle 73Y is superjor_than apn.
AFPRTUREHEESLY nEERE BB BRUHBoN tORRUBorErBIOR01¢sENEe the
t BecE8Pn 186Xz 14578y Negahhye Rr e8sBle hfodevebOPEHe ¥Ntoner
the suction nozzle 73Y, the connecting passage 114Y,

ahdl dipehaveied SrepafecskenesnsSiosyyebyeshitenohleY thed
SuCt | p TN ' m out si de t hrough the
ggév%ggﬂég #ﬁgt %%%?IER%%R%EQEéthe cap 105Y, where

t he ai rfi ghté nesstighthagerbetwe€onthet hyidéhendi the outside

reaches the porous rin | ,118Y through a g
bef wekf Fﬁ%eFnﬁ%th%@%goiSSﬁeléaﬁoﬁO§¥ghanﬂlﬁngg%fe?Ot flow

S €0 0fnt heo ROt LEr4P1Yge ShRce1i N8y 3Bnal shbBNbNESE the

bet ween the insertion passage 115Yyand the suction

neret o 3yuns. nalThiai aadseel theybehele 19hy ta7defomnrdue to
revented fr

| Lai o o 10Hy 197
FelbERETT chewaEY s BN Shar of areeveh el Phnt P, £8P

érefore, suttron forceé

exgrteddgs appropthat eiygf sealt besvonermsdoOrafea porous
section 106Y to the suction nozzle 73Y. Thus, a
shabreiakounbcePréealyt okRe tPReRi SERERGRASPFBRPRNED6Y has

toner 8101 70§ S8CL1 PR 406¥ 1 Quad +geVRE OPLAG, UBh L PYH N
t%ef%F?nger.s% ?? tﬁeeagrt?g ?ness bet ween fhe %ns?de =9
anhbathe pubtsedeamofintheftaner ftavsridge 108Ytdmsetroptorage

high, .air s hot flo into the to carfridge_ at
arPobsSrnkO8Tcrhnegr "Fhe  Fi0et Font phip! - THIE-SausaEents the
t herbohht €oA0dY tRedBbetMedueltOcagx6@SEY Veo NEPat éX€essive
pressure. However, in the toner 10 cartridge 100Y, the

rhAgasédr RISYSEEemmde of a porous naterial.
pocor dirgl Yonlbhecl AELagLOr 288 CEbOLY I0EYLHAR ndve the
gative pressur ue to the toner suction, so
same structure as the tonexr cartridge 100Y.

FIG. 9 is a perspective view showing a toner
replenishing unit 70 and its surrounding structure. The
toner replenishing unit 70 includes a cartridge mounting
platform 77, the four cartridge engaging sections 71Y, 71M,
71C, and 71K, and four suction pumps 78Y, 78M, 78C, and 78K.
The cartridge mounting platform 77 has four dents in the
form of a half cylinder for mounting in parallel the four
toner cartfidges 100y, 100M, 100C, and 100K. On a lower
side of the cartridge mounting platform 77, four developing
units are disposed in positions right under the toner
cartridges of corresponding colors. In the same diagram,
for the sake of expediency, only a developing unit 5Y from
among the four developing units is shown.

On a side surface of the casing of the printer, the

door that opens when replacing a toner cartridge is
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that a proper anount of air flows into the toner
storage section 106Y through the ring seal 118Y. This
prevents the 15 deformation of the bottle 101Y caused
by to the excessive negative pressure. The toner
cartridges 100M 1000, and 10QK have the sane
structure as the toner cartridge 100Y. FIG 9 is a

per spective view showi ng a toner 20 replenishing uni t

70 and its surrounding structure. The ton
rRpPeHiehi nRenFRi0dPPE| PBIRRS a E%?t?@ﬂﬁeshﬁﬁn?fnﬁhe tonex

7 t
g O A e e D 2 P Tk Pggfpde.  an
76ﬁhrandr7§$ts fThe teméri dgetnbdoes nhoQY at 108M, 7¥0h@s and
t the 25 f hal f . d
g PaeLIdl FERT L FB P otf o1 BGH Ehr O FRGEL0T oBY, the
100M 14006 andal QPKehéR anl EMET cast #8498 hbenting platform

cartridge mounting platform77, four developing units
aré.di sposed in positions right under the toner

cartr| ges Ofeﬁgr%ESPHQdég?tffﬁg%smoﬁﬁtlgﬁ éfggform 77, an

di agr am P ror the sa expedi ency,
denehoph@gsent Lob Ysipport angngl 4 be f@nrsﬂppetbpn@gthe four

units is shown. On a side surface 9 i caS|n gf t he
pFRREEEATE NERIYILRI t FAETHPRAS’ When }% ¥ ng? Heris

CéﬁéEégﬂéﬁ'S ﬁ@spée%igedsuéelsalﬁogepésoeeneheteereﬁgage
side of t

e toner replenishing unit 70, as viewed in
Féggaeingsseapoeed 7PN, 6p@ra?b€,sem@ THé tomeinserted into
cartrijdges. 100Y, 100 100K b ushing them
ROLE SuGRETaT hap P Badon BR T RROEThoRY ) BRENG0Ret
sthet pgdgbem ooyt heoory t 1oodge aREANLOOR, phaLERr 8re TMounted on
At one end of the cartridge mounting platform 77, an
ehBagragtsEdye dﬁoeebbegtpg@tfa%@eﬁ or Rbppeiti An§ the

| HinsBTELLLG0 PU0PLEY ToR! 98¢, s T of L0 rinon
canyayilgg senyhgnag7iect VoMs 71Y, FiM 7VAC thadsT¢kion pumps
a5§Y|n§§&t698&ntand 78K are connected. A toner replenishing
-opening E of each developing unit is positioned right under
each of the suction pumps 78Y, 78M, 78C, and 78K.

FIG. 10 is a perspective view showing the suction pump-
78Y from among the four suction pumps 78Y, 78M, 78C, and
58K. This suction pump 78Y is an eccentric screw pump
(popularly known as mono pump). A pump section 80Y of the
‘suction pump 78Y includes a rotor 8lY that is processed in
the form of a eccentric double-~threaded screw made of a
metal or a highly rigid resin, a stator 82Y made of a
material such as rubber including a hollow section in the
form of the double-threaded screw, and a holder made of
resin that accommodates the rotor 81lY and the stator 82Y.
Furthermore, the suction pump 78Y includes a delivery
section 83Y, and a motor 84Y that rotates the rotor 81Y.

As the rotor 81lY rotates inside the stator 82Y, negative

pressure 1s developed at a suction side (right side in the
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nozzl e insertion passages (not shown) of the toner
cartridges 100Y, 100M 1000, and 100K, which are
nounted on the cartridge nounting platform77. At
ends of the 15 transporting pipes 72Y, 72M 72C, and
72K of the cartridge engaging7sections 71Y, 71M 71C
and 71K, the suction punps 78Y, 78M 78C, and 78K are
connected. A toner replenishing opening E of each

devel oping, unit is positioned right under ch
s‘gkﬂlglbﬁmpu]rfbst%\l?mg% M € T8Lon aérl%‘]g?S}#u 0" @?liogél%égleve
NS SPHECEd Vey Vi &6 5 NDW ige t henStictd PBr PigP 10BY s afcked via

anong the four suction gunps 78Y, 78M 78C, and 78K
THis srersRArpimg TBYe i 62%hn cBewht rile skreonpunpeaches the

| . ) i on: 80
e
pf eeessies del Phetheséot howf 83 exfeat rp&ssing through the
doubl e-t hr eaded screw nade of a, tal or hi ghl . :
PEREOT BEh:  alat af of OBDY HaRle BY GCLHERERT al S St gaished
gﬂ@gﬁﬁei Ladbnon@ 0ol + o SeEtbPMpd HsiRe hes Myl tidetoner

oubl e-thr

eaded screw, and a hol der made of resin
t heplentontmgatesning ¢5tore slovehepine wehE oposhlome

Furth t.h L] 78Y i I d . .
SeLErEIRaS: Hhn SRbYSRY AP 10t et Torr tonished

8iY. théSsihe moheér 8l tloéatlesciosing thetst aboroBRyr celors. -

negative pressure is developed at_a suction side ,
(ri ght28j desFRiPae 2700f aghi®) PP httRel pubpe sbepppncartridges

8000y Pufoéﬁ,'t{‘bégne&ﬁéi YE0K PLES YT Bond~4 PBSKe E Ncy Pendrical
toner "cartridge 100Y is sucked via the transporting

pspapd2¥iofigea, dihectvicnnef agbehef rdeatpomp sBews o

80Y of .the suctjon pu 8Y and is delivered,5 fro
CREtaLTgcreT CehtTah BBVP ATt aron Bt SR Eed et hEY as
stahphr8d Yeo THRe Ychoaes st hainSafiebhyel #6l $Baped bottle. If

repl enished to the devel oping unit 5Y after passing
t fRbughnehendopér the ebp bRl 8 hiighepent Ak bRP1Keby the holder,

SENE) S2hA8 4L B0SpL00°font b K. L CELLYSKY o ene
maaner .i nAshe dewelopi agconsidefablet headcbboeserted on the
holding section, which might cause the toner cartridge to
break. Therefore, it is necessary to support the other end

side of the bottle on the platform. When the bottle is,
supported on the platform, and the peripheral surface of
the bottle is angular, the bottle is caused to bounce.
However, if the bottle is cylindrical, the bottle does not
bounce, and can be supported on the platform.

As shown in FIG. 6, in the toner cartridge 100Y of
this printer, the holder 102Y is structured as follows.
Specifically, the toner storage section 106Y that stores
the Y toner sent from the bottle 101Y and the connecting
passage 114Y that connects the toner storage section 106Y
and the insertion passage 115Y are positioned such that the
insertion passage 115Y, the connecting passage 114Y, and

the toner storage section 106Y are arranged in this order,
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As descri bed above, the bottle in the toner cartridges
100Y, 100M 1000, and 100K has a | ong-sl ender

~cylindrical shape along a direction of axis of

rotation. Thus, a rotating peripheral surface can be
supported easily as 15 conpareggto the case of using
an angul ar shaped bottle. If only one end of the.

‘bottle is held rotatably by the holder, the other end

is apt to bend down due t& t he wei ght of the _tone
AdRaar 84GPELEIQRCBREPAEPABI e TPOLHS gléﬁgFPQB Bh ?ﬁés of

hoLdkRgoaeskl ehe B@tﬁmen1gahueaugﬁet&etaaegrtﬁa£t£gdgent
to 20 break. Therefore, it I's necessary to support the
ofhem thd bstuéeoiOﬁﬁetbothﬁetgnethetpragﬁosﬁttVﬁenlo6Y by
the bottle upporied_on t Iatf and t he

PP oREL AT BT PECallR PEneSaaEr Shr8 iRglhar Sophgtting

b@hbb@géSlQawsaﬂdtarbpp@aelntbbu@éeEuctﬁohhﬁob@lélesysln the

cylindrical, the bottle does not 25 bounce, and can be

siippertéanonaskadpl aLP8rm As shown in FIG 6, in the

toner r d rint e Y.

i's strggtﬁ'%édgge;gg1¥ 8&E9h9§%gglf?chPyEESﬁEQ%gn%?}ledge is
stieedge Semtilan t66Y¥1lthatast beesbthheed bpneslsgna recycled
fromthe bottle 101Y and the, connect S

| SATE e oRfIoERS TRECEoRBF CELaPEge 100k  BilHoeu00Gnqand

t hgpoiknserti on passage 115Y are positioned such that

the insertion passa%e 115Y, the connecting passage
114Y, EBRG- the Fdfer %toFé@e $8ct pBA TDBY Afeanprappedatic

in.this ord tian_o t
oPibarEnd’ Souifl &R BpErifie Re0pOPEITEEPRPe 2pdE 1o the
ther¥ct@6ﬁrthERLBSofeﬂbtatE0n1bhetbetbbEtlélthﬁhéhEolder

toner storage section 106Y b é sel f - m5| can be
baBesht APORENCeRE=LBARSc PRY. 5. pASeaeoRs 49nansE0Y B6r tne

digpeed MNte the sHatyon RezEl @iZ3¥ahNshBes bASEHLLOAe of a
passage 115Y. In the present enbodiment, a

npmor ecyébadivaper vbdga the bedderSiai bapeetedt freanthe rear

e abLapaed Dy ushag Ror ey ehede ALl Lhd981aB%oE Ehe notele.

Each shape of the projected image is different. Concretely,
in each projection image, a rectangular protrusion is

formed at a top left of a circle. This protrusion is

- formed by a guide member that sticks out from an external
peripheral surface of the holder. However, the shape of
these rectangular protrusions differs slightly according to
each holder.

FIG. 15 is a front view showing the side plate of the
toner replenishing unit 70. When the door on the side
plate of the casing of the printer is open, the side plate
of the toner replenishing unit is exposed. as shown in FIG.
15. This side plate has four circular shaped openings and
having different shapes. A first, a second, a third, and a
fourth opening counted from the left side in the diagram
are configured to receive toner cartridges for M, C, K, and

Y, respectively. Shapes of the first, the second, the
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10 100K. FIG 11, FIG 12, FIG 13, and FIG 14 are

schemati ¢ diagrans showi ng an outline of a projection
image in the direction of axis of rotation of the

bottle of the holder in the toner cartridges 100M

100C, 100K, and 100Y for the ¥y toners M C, K, and Y.

Each di.agram shows an outline of a projection inmge

when the holder is projected fromthe rear end side

of,the bottle to_the front end side of the boitle. ..
ERRHEdh BB of e hEOBEOF BPBRL I HgR P SO Fr €7 chpe Sutline
@H&ﬁ@téfythelﬁrﬁ?ébtﬂéﬁj eahbep bIBERe RolHEELAPPYNAl in FIG.
protrusion is 20 forned at a top left of a circle.

Thls PF6tridi ohifs lforaed ByGa §tidecheabeivehat For
ﬁ%{c%@}@“te%z‘?”lﬁn x‘?x&ﬁ{&%t EEV%QHS'V@JJ ?x‘i‘éé e’tr;l% EBger

wever ape” of ese rectangu
pt@ftﬁsﬂgasfdrffeh5vshgghhéyoatmmndiﬁgap@ aeashown in FIG.

holder. 25 FIG 15 is a, front V|em15homnng the s
pf4tenbe the TiehkroPeRiRdi ohi hgeuhrr ot VhRe L Hhe holder

d&@fsoﬂl{gﬁeélg§t0p£ﬁéeoﬁéniﬁﬁe§§§|Bﬂ89£t18§ P51 Sb&fructed.

iS open, the side plate ~of t t oner repl eni shing

uRhtsi sa ekpogedcastshdym in Préventisd Thom kedegpsateon an
as gggé |rcuI {nsha 89 ogenlngs and 30 having

dl??eren %‘? a second, a third, and a

fourt th@@f@l eﬁlﬁe C@wﬂlﬁeﬁ ‘E\Kr@ﬁtjqb@s | ef tmst Kok nfcbher.ecycling
diagram are configured to receive toner cartridges

f BRE MoreT Kcalaﬁald@e 1@QPectf ver§Cr ShapeRe bVt he
flrsF’Iﬁhéhéefngt ﬁ@@%gg 55'£Qcy@fﬁnéhew$gyr{ﬁe toner

openi ngs are sanme as e outl i ne ape o

pcarecidoa 10@Ycseobmeéheehptuer st showeeyc @G by Jderforming
G 12, FI and. Fl 4 res ectlvel For . '

CRBref St BEn TE: o8 Gt arae P L REantrt | RetetiPhing step,

t ORAT a SréassmPl0end Ostdp havxﬂgth@edgy&ﬁékﬁ;ﬁm@es@ép the
shown in FIG 14 into the first opening on the far

| epttie db01Y nechotalety @eeagadteheld Bt ohekdeppkii hghs
aPme@é&"}%%ggf mg%% n%ﬁ:g;gé?se 1068, ayhaRefn EALLL 0801y is

I'S preven on an
removed, an opening for toner discharge provided at a front

end of the bottle 101Y is exposed. Next, at the refilling
step, refill tomer Y is refilled in the bottle 101Y through
this opening. Then, at the reassembling step, the front
end of the bottle 101Y is engaged with the holder 102Y, so
that the toner cartridge 100Y is reassembled.
Second method of recycling

In the second method of recycling, when the toner
dartridge 100Y becomes empty, it is recycled by performing
three steps viz. a hole making step, a réfilling step, and
a hole-closing step. At the hole making step, a hole
drilled throughra bottom surface {base) of the rear end of
the bottle 101Y. ©Next, at the refilling step, refill toner
¥ is refilled through the hole, and at the hole closing
step, the hole is closed by welding the same resin material

as that of the bottle 101Y. 1In another example, the new
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i ncorrect nmounting section. 10 There are mainly two
types of nethods for recycling the toner cartridge
100Y, as described below In the first nethod of
recycling, when the toner cartridge 100Y becones
enpty, it is recycled by perfgyging three steps viz.
a disassenbling step, arefilling step, 15 and a
reassenbling step. In the disassenbling step, the

bot t | 101Y t at d th the. hol 1
_rgﬂaegd0%§ sigggc?§b¥p§$ﬁa3§V?g%P ORRBAEThEO B |%n ' he

1h¥rbs sherR¥ed(L38e9PPERI el PEat0BRE dESERarBettle 101Y,
provided at a front end of the bottle 101Y is

expobedcliesd, bEtSthék#éG|ﬁlBﬁ9129gsfébm refhel seahérg film

Y 'SI%Eflllfgd %hﬁebgthlfeng%ynbgr ggg ﬁgt??oﬁ?allng film,

reasse

eﬁd pérfbembahélBolelmaksngngagpd mehebherhohdethé hole
102Y, so that the toner cartrjd ge 100Y.

rBakiedbrEEP - SAcbAF2FBPROAT oPE K 9thﬁgh958 Regflenot be at
igggngagst DedcnE pEEYEL mgly\mgﬁet HSléOIHS?ObS,aﬁE&édSE a

econes énpty, it is recycled by perforning
t beeépbeepd wvizfaachol e nmaking step, a refilling step,

and a_hol e-cl osi step,. At _the hple ma t

hol e EE?FFeEe?KFgga gE%P 28ntehr acgef%ase?ao$8¥hgoner
r@ékt%ﬂd et 30rtbepbatithg t01YnyNexherakolbe.refilling
st ep, ?I|| toner Y is refilled through the hole

and atIﬂhéhﬁoﬁboéﬁo§mh§dl§ﬁéﬁsrtﬁepﬁbPEertEPBséﬂr%§ a full
veLEhRg kDS uggﬁgpﬁnaaﬁgaﬁht¥fafthaggefcgbelgggtksr each

In a ot r exa e new 30 tonéer cartri
166YocahababeeandepenuhgdforHedeoarthehebprEBHnSULﬁaeetion
(baseg of the rear end, % bottle 101Y ge
cFé8e ebﬁpg%ﬁﬁﬂlﬁa Qnséﬁﬁgﬁg PFW&PgTﬁepéaaFFﬁgt fEnforms &

"@Ml@eceﬁskeﬂmagé 9? @oBﬁhﬁgngyn@@enadgotntbh@rsgabgag of
Im 5 to performthe hol e nmaking step. Mreover, at

ﬁefﬁ@téntnﬁhiﬁgsspépcnﬁ Lmagei 6ATBLCRRRPAGERAR hol e
eSle0hoRe ik Shlic:Pag el i BAL! 8nl0DY: ohbeLhobe
intermediate transfer body. Moreover, the present
invention can be applied as well to an image forming
apparatus that forms only a single-color toner image.
Furthermore, the present invention can be applied to an
image forming apparatus that forms a toner image by direct
recording instead of by electrophotography.

According to the present invention, a stable amount of
‘toner is discharged to an image forming apparatus, and a
toner cartridge can be set not only vertically but also
‘horizontally so as to allow freedom in the layout.

Furthermore, according to the present invention, a
toner cartridge can be installed in and detached from the
side surface of an image forming apparatus.

Moreover, according to the present invention, a holder
that engages with a toner bottle is prevented from rotating,

and therefore, the holder is prevented from being




peri pheral surface. These recycling nethods can be
performed for toner 10 cartridges corresponding to
any other color. In the above enbodi nents, a printer
that fornms a full color imge by using a plurality of
i mage carriers for each colorzihas been descri bed.
However, the present invention can be applied to an

i mage forn1ng apparatus that forns a 15 full col or

i mage. by form ng S|ngﬁe col or _toner

Tt $et ERedofBF StonT _EFARGRE cHRT E?n%ﬂdg?hjé%e

super i §PeshAgh 2Pkt L ANSHELEH NG s BB NG DY r OPEAt Ri B respect
internedi ate " transfer body. Moreover, the present

|hwemtﬁpﬂccéncbemhggim@ﬂtaéomeﬁIC@@phﬁtEnﬁgé ¢beatng

20, SEP5LYS, LDRtoLLTREALYaBes1 D0l 1001 6 LOEhus Linitos

appti gdet @oaBe tOHAGErtiOANEHYe@PPaAy BhtiSal hahofOf hBaBions and
toner inmage by direct  recording instead of bg . ,
chbEeFOPROY BgFapRy A LR FiRt oMeheCprREchp One skilled in
IEH@”LJ:Q”thQ‘FSEQ.P}:f APRYDL Of 13 B hONSE s & gé§§l@%§eﬁiereln
to an 1rmage form ng apparatus, and a toner cartridge
caatbfoseh.not only vertically but also horizontally

so as to allow freedomin the |ayout. Furthernore,
according to the present invention, a toner cartridge

can be installed in and detached fromthe 30 side

surface of an inmage form ng apparatus. Moreover,

according to the. present invention, a holder that

engages with a toner bottle is prevented from

rotating, and therefore, the holder is prevented from
being 31 m saligned due to rotation of the toner
bottle. Al though the invention has been described wth
respect to a specific enbodinent for a conplete and

clear disclosure, the appended clains are not to be

thus limted 5 but are to be construed as enbodyi ng

all nodifications and alternative constructions that

may occur to .one skilled in
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the art that fairly fall wthin the basic teaching
herein set forth. 32 CLAIMS 1. A toner cartridge
conprising: a toner receptacle configured to
acconmodat e toner, the toner receptacle having an
openi ng; and 5 a receptacle hazing nenber engaged
wWth the toner receptacle such that the receptacle
hol di ng nmenber covers or closes the opening and hol ds
the toner receptacle rotatqﬂh¥ nd as the toner
receptacle rotates, toner in %e toner receptacle

passesat @ohbe krgeepiagkechapdingny@ member via the
openi ng, wherein the receptacle hol di ng nenber
i ncl udéstanprpeecerseftpofcsédeisRdoROnRFERMRAIRTtE toner,

[ r p f a e menber
(DRE] EoRB-PREsROeLEs ARURH bA bBRAThGR BRAS TETOR e,
and i saf eppedtsoth hbaditbemenbert eogagbdpasshgehe toner
extends along a direction Earallel to, a_di.rection

akPSeBFaFbfaPloR bREFhEREOREFEPLEELEaEPEIIBY Wﬁ@bFBnSPvers

CéEtElgggsaﬁﬁerQbéﬂlﬁ?ahﬂﬁlhomﬁﬁr@h@ tBRerl 26EBhRGEE:
di ng nenb has a first.engagi ng section 20

copthgabél, t andngageéhai tAnarprecrnshoheorothtepmagener in

form p ha ks_.o al.on rection
pgéalp PeFo@?ﬁ EJ%%lFrLec ?%%e%fﬁgx#éeo g g?a?g%n %&igﬁgg
t RBRbekecept ahkeobBnangposhtirenhng menber that is
fixed to the image_form ng apparatus, in position

shifte8 PrEﬁFFHEaS%?shB@dFBFaW?BﬁerZSHGiugﬁé foRepPe

f%ﬁ@@&%ﬁbﬁ s8ct1B8 ggn@ﬁleﬁrsﬁlQageﬁgeeﬁdbalsgeeckélﬁbrmed
wherein the receptacle holding nmenber has a second

ehgagnﬁgrseatpmpe vembegureditiguendage ket ilacdetessrdimage

t f th f h
cErtndia’ erb g kTR S e n R arfef BRER! ik Phet Parestion
aphss8ber ekathap glohBeat aneectiopaephasgh€eintd a direction

positioning nmenber fixed to the inage
of axis of rotation of the toner receptacle.

2. The toner cartridge according claim 1, wherein the
receptacle holding member has a first .engaging section
configured to engage with a prbtrUsioﬁ of the image forming
apparatus that sticks out along a direction parallel to the
direction of axis of rotation of the toner receptacle in a
positioning member that is fixed to the image forming
apparatus, in a position shifted from the axis of rotation

of the toner receptacle.

3. The toner cartridge according to claim 1, wherein the
receptacle holding member has a second engaging section
configured to engage with a recessed section of the image
forming apparatus that 1is dented along a direction parallel
to the direction of axis of rotation of the toner
receptacle in a positioning member fixed to the image

forming apparatus, in a position shifted from the axis of
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form ng apparatus, in a position shifted fromthe axis
of 33 rotation of the toner receptacle. 4. The toner
cartridge according to claim2, wherein the receptacle
hol di ng nmenber includes a toner storage 5 section in
which the toner is stored befoy® being discharged out
of the receptacle holding nenber, and the insertion
passage extends along a direction parallel to the
direction of aﬁis of rotation oE t he toner

a £

r ECEpt 4ol T ahiSi §ORBRNEEEBHTE6 he toner storage

section. 10 5. The toner cartridge according to claim

-1, wherein the toner receptacle has a shape of a |on

afd sl Bhdetorgti aderridgengccheddngetei ohadh axi whefelin
rotatipn, 15 6. The toner.cartrj reing.t [

4. ahof Bf n” 8o BBARLE: e bIe hE B TR FEEIRET Pl Rorage
| BsetibAnipaghage and tbhert opestotodagersest boingf

the receptacl e holding nenber, _the insertion passage,
aRéseEhargederutt of af® sEeFFBR2GHIR PPLIERY FARBPER, a2nd

line ipythigsor fén!ﬁaégg&éeékkgﬁds%Ql%%%hggﬁﬂﬁéc£90n

the direction of axis of fotation. 7. oner
ceataltigé accohdi djréctidani ofb6axdberti notheion of the toner

connecting passage is provided _such that it _extends .
SPPOPGhEr Yol et RaTn: eBRRRhES: FRoBERAr kGt ( RESEEDE section.
direction of 25 axis of rotation. 8. The toner

cartridge according to claim7, wherein the .
connecthagtpassagarhnsdgct apeprehag tapetaimrbm vherein the

t ctLon.t Lpsert | S .
($BRks, SOLR0RC L0, O4LDE B8 L0R0 AL E0ENAI0 Brnincer
shubhgr thenierethhdncbbseziancbHpeotagion. t he si de of

the insertion passage in the connecting passage is

provi ded 34 such that it can slide between a position

that crpsesohbf cartridge according to claim 4, wherein a
connecting passage that connects the insertion passage and
the toner storage section of the receptacle holding member,
the insertion passage, and the toner storage section are
positioned in a line in this order in a direction.

orthogonal to the direction of axis of rotation.

7. The toner cartridge according to claim 6, wherein the
connecting passage is provided such that it extends
straightly in the direction orthogonal to the direction of

axis of rotation.

8. The toner cartridge according te claim 7, wherein the
donnecting passage has a taper that tapers from the toner

storage section to the insertion passage.

9. The toner cartridge according to claim 6, wherein a
shutter member that closes an opening on the side of the

insertion passage in the connecting passage is provided
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opening in the insertion passage and a position where
it exposes the opening. 5 10. The toner cartridge
according to claim9, wherein a sealing nenber that
seals a gap between the pipe insertion section and
the shutter nenber in the inseydion passage, is fixed
to an inner wall of the insertion passage of the pipe
insertion section. 10 11. The toner cartridge

according to claim erein the Ling er is
S GohERTs: n Cpannet dae RErRESnacpo s PRLORSEHEE o8 0 8s the
URSLAEAY {hapha LRGaLL9AnCARBSEYENENM ANpbBetion where it
connecting passage in a direction of insertion of the

pEpRO$Ss nehbeepeahddat a | ocation in the insertion

passage downstreamthan the |ocation connecting with

the connection passage in the direction of insertion

of ot heTpk peoneAbeartt2dgdhectopeingatdr tlgemagcontengin a
to claim1l, wher.ein.the 20 shutter nenber has a

dPaAbieg BaWeehEsthALt SBRIPhE BRBePSHERBRr The3PiRpeinsertion

FQBSElBQVL%a?EQ agﬁ&ﬁ@éEngﬁbgkaiﬂ1%hew@ﬁggkeloﬁTgsgsage is

i s acconmpdated in the toner receptacle

t oheedcaot andgenacceadlngft bhel ansetBionheassagehef the pipe
toner is arefilled toner that is refilled into the
téﬁﬁ?rthﬁeﬁ?ﬁE?gnafter the toner receptacle becones

enpty upon using the toner in an inmage form ng

apparatus. 30 15. The toner cartridge according to _ o
clai m TBe Wheesi Rarbrpfgeasproraingytef cleqerll, wherein the

CBELILAQCRRSCRMIRIBLLOGALANEE S PECQLILE! EA! ¢A8! PhSertion
i N tThe tonér recept es set Inthe sane i nage

f passAgeappat atas, thashapbooétﬁomrc¢mm¢¢bhngnngh dfe

each of the toner receptacles in the_directjion of a§£s .
of°PBRGFIBH BRSEAESr &Bept dEFECHOPRI R ﬁﬁﬁ%ﬁfl?% of the pipe

dinbhB8EENt and at a location in the insertion passage
downstream than the location connecting with the connection

passage in the direction of insertion of the pipe member.

12. The toner cartridge according to claim 11, wherein the
shutter member has a diameter same as that of the pipe

member.

13. The toner cartridge according to claim 1, wherein

toner is accommodated in the toner receptacle.

14. The toner cartridge according to claim 13, wherein the
toner is a refilled toner that is refilled into the toner
receptacle after the toner receptacle becomes empty upon

using the toner in an image forming apparatus.

15. The toner cartridge according to claim 13, wherein
among a plurality of toner cartridges accommodating toners

of different colors in the toner receptacles set in the
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AFAT (HTARE nbE HRY R T

5 16. The toner cartridge according to claim1,
wherein a connecting passage connects the insertion
passage and a toner storage section in the receptacle
hol di ng nmenber, and after toner sent fromthe toner
receptacle to the receptacle 3wl ding nenber drops to
the connecting passage, 10 the toner flows into the
pi pe nenber through the connecting passage to be
opt _of the recegtaclg hggdin f menber gnd . '
U hs@r TR paEsAgRTCHRCRIon tmage

dopnNsiLapE StEle tondrdieeehto016E 1HapBpofiabEoNoffof axis

toner fromthe connecting passage_and the pipe nenber

161 | peer Eben | ¢f otRRer PARRF2FOR Patdane PeMRgpekd cflifferent.
than an airtightness between the toner receptacle on

an upstream side in the direction of transportation

of6t onelie f tomet heartoidiget angopdssagec antlathmel, wherein a

receptac| e hol ding nenber. 20 17..The toner cartriﬂgg
%%$ d a

AT EF hHRY PRF IRAT 1COWRET BT nt3e Por obst SRaPT AT HR

MBg8e £f s Bo POSOUS BBL 6K | Bh 115e PrOMLSEEC1 bt B8 Ind Neember, and
toner receptacle and the receptacle holding nenber,

anfiter nopnpor HERL skadh ngheehdeer nagecptaalaohe Porous
material 1s proyided b e LS [ 2
AreCERER Bl R ET AR RS LG PR RER PR SR sace,
betseesnet heidwserhtontpassage astdoéhetlptpeghethercésnecting
superior than an airtightness between the toner

reeeptaR| &0 dhel Thechaegept Atk e hotiaf nenebRr L 3t 48ing
Tln&nﬁgp?raﬁﬁgﬁ! 898t 8GCORAE UL 0 ELAT FRA 6i nYber ebR LhEsage

receptacl e i ng nmenber includes an engagi hg section

~conf 2 gdeedstocangagde Wit ha t hereonhbenretepracipoanat bon of
'igsertign section i
f

n ich the insertio assage |
e AT AL IL R e RE RS e S
fihsépriédei n€n0ERE NEnSCEL iGN, pandagd 8k I hgdt N@€8Sthan an
bet ween the engaging section and the insertion
seETtbuhtre s peetHPCR hEne aRCRar r FREPR FRSSS bek v R fieream

eEE&Sifﬂ éﬁ&téfPeéagoﬁh&ft99§ﬁséof€§€9653$f'toner from the

connecting passage and the receptacle holding member.

17. The toner cartridge according to claim 1, wherein a
porous sealing member made of a porous material is provided
between the toner receptacle and the receptacle holding
member, and a non-porous sealing member made of a non-
porous material is provided between the insertion passage
and the pipe member, and therefore, an airtightness between
the insertion passage and the pipe member is superior than
an airtightness between the toner receptacle and the

receptacle holding member.

18. The toner cartridge according to claim 16, wherein the
receptacle holding member includes an engaging section
configured to engage with the toner receptacle and an

insertion section in which the insertion passage is formed,
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19. The toner cartridge according to claim18, wherein
a porous sealing nenber nade of a porous material is
provi ded between the toner receptacle and the
receptacl e holding 10 nenber, and a non-porous sealing
menber made of a non- porous ngterial is provided

bet ween the engagi ng section and the insertion
section, and therefore, an airtightness between the
engagi ng section and the insertion section is
superipperhbon afcal 01 gheHes scoRf Weered heC t bhkrto the

r e . and c [ 2 :
e R R R S TR GRS P
pe¢ Oubos eahd Ngh@ehbes rt Somaglecviomni el sspeciomt enaml an

and the.toner receptacl e engaged with the receptac]e

ot BF G BOSRB BBV TSP tRe EPRARLPELECS BRI i e nber EoneT
2lecEpchfpge fornming apparatus conprising: a toner

image formng unit that forns a toner imge on a

recordi ng body; 25 a toner cartridge that accommodat es
tpoper to b suppligd. to t Qper i g orm ng LS -

R T R
apdlr8us USth Ding NhémboAt made kst t hepbomes macéheal oherprovided

cartridge and carries the toner to the toner inmage .
fRPRYAGY Boe ukPReT wReFEPRAEHe foReF e af BrFRIgRCT PcPAURERI
%ﬁéﬁBSE,r&ﬁ&péaﬁ&ﬁ—ﬁ&ﬁéﬁguéggliﬁgQG&@H@PQEéée $8NeMmon-
the toner receptacle having an opening, and 37 a
receptachatéoial ngs npndrei ded gagbde e t bhe¢ hengaohey section
receptacle such.that the receptacle hpol di ng nenber.

B S TR OEBLOT NESGPEAT not AR PSTHRC! Re Thnr: Lightness
reseptag! hel 8L g4gbhy, s@pdias 4he tROeins€eLPsACE€ction is
rotates, toner in 5 the toner receptacle passes to the

- reeppraerethan denga i AEhBRENGFE PREVSPRNTRG, TORRY efpCceptacle

thear egertacl e Dot 4i Rg1 aBAbehehpgt udes a pipe

20. The toner cartridge according to claim 17, wherein the

porous sealing member is made of an elastic material, and

the . toner receptacle engaged with the receptacle holding . . .

member jams in the porous sealing member.

21. 2An image forming apparatus comprising:

a toner image forming unit that forms a toner image on
a recording body;

a toner cartridge that accommodates toner to be
supplied to the toner image forming unit and is detachable
from the image forming apparatus; and

| a suction unit that sucks the toner in the toner
cartridge and carries the toner to the toner image forming
unit, wherein .
the toner cartridge includes
a toner receptacle configured to accommodate

toner, the toner receptacle having an opening, and
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.sect on OP

~insertion section on which an insertion passage is

formed to insert a pipe nenber configured to be fixed
to an image 10 form ng apparatus, and is formed such
that the insertion passage extends along a direction
parallel to a direction of axip of rotation of the
toner receptacle, wherein the suction unit sucks the
toner in the receptacle holding nenber through t he
pi pe menber inserted into 15 ipsertion nmenb

22. The |na§er?6?HFﬁ§lSpBQﬁ§SB§ HERBrY Bg?QGQIHFEPZThe

m@@h@knreb%gEQ@lEogﬁEhcﬁhﬁE'QH% rkBeptgeeBt 86h8ing member
ding ne has a first 20 engagi ng section

confiegsr ed t@oeagagbewpphnangr@nﬂubpédsothethenewageceptacle

form.n paratus that sticks_ out direction

P ERrapiDe eRa B S8k Thner° xaPerRalll, Zprdkesr! Bler n
t ener tbaeeptrackpthnla @Q%BbboﬂbnghﬁeHbeéptha&elﬁoﬂd&ﬁd

to the image formng apparatus, in a position shifted

f PeRPes Vhe ﬁhﬁsoﬁﬁnﬁﬁgatwaﬁrSFche toner receptacle,
the recepta
P %hg Qghggﬁg E@nﬂgﬁd Hgﬁﬁe§ &Hggbe 5.2 a pipe

storage sectl on I's store
bensgrtdoackargédnooh whltheanemepEathenhpbdsage is formed

nenber and the insertion sa en S Ion

(FPodrioon . S0PSRFAREEPero PRE TFEE: toner Tigre gp an image
r@b@h&ﬁa ab ththgneéndrﬁge@b@ﬁba,saeﬁ tBagoRRect adek@ion
t he toner Porage section, and while nounting the

toneﬁagarEKtégéSOﬁlpcgthedﬂﬁ§g§10ﬂopﬁrﬁélaépﬁpaﬁuglrectlon
t0e LLhs! [9noggLAgoReak 0RLOrchae §s§ggea§§eenaaggeg

eceptacl e I'ng e engage

Wi th atpeokibusion ahia seekssedeseoheeninf thhereceptacle
positioni ng nmenber before_the g pe nenber is inserted

| KPS AiPRe TPRSEEt tBACHIEs 48, PEPS3MeRRET| FR§EFFGF RGO the

appaLy E%naﬁggbgkng to claim21, wherein the toner
cartridge has a positioning nmenber for

22. The image forming apparatus according to claim 21,
wherein, in the toner cartridge,

the receptacle holding member has a first
engaging section configured to engage with a protrusion of
the image forming apparatus that sticks out along a
direction parallel to the directioniof axis of rotation of
the toner receptacle in a positioning member that is fixed
to the image forming apparatus, in a position shifted from
the axis of rotation of the toner receptacle,

the receptacle holding member includes a toner
storage section in which the toner is stored before being
discharged out of the receptacle holding member, and

the insertion passage extends along a direction
parallel to the direction of axis of rotation of the toner
receptacle, and is connected to the toner storage section,

| and while mounting the toner cartridge on to the image

forming apparatus, the first engaging section or the second
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‘positioning with respect to the i mage form ng

apparatus, wherein, in the toner cartridge, 10 the
receptacl e hol di ng menber has a first engagi ng
section configured to engage with a protrusion of the
i mage form ng apparatus that sfd cks out along a
direction parallel to the direction of axis of
rotation of the toner receptacle in a positioning
menber that is fixed 15 to the inmage form ng

apPEREL g, seatiopoaftthn §ﬁ??PEﬂC%?oh?l@h@ga%?@b%F is

h
ho@g%gg&ﬂ@%%%rs §98€£u5§ssp5905ereagsséscsaéesbs of the

a second enga sect
cp@éigﬂmeﬂnQOmemgagebmfbheathecpspedmemberlma phs¢heed into

i mage. formn ﬁgaratus that is dented along 20 a
dFREctPBRT parAl PRFSE8St he direction of axis of

rotation of the toner receptacle in a positioning
menber fixed to the image form ng apparatus, in a
pbéitiBheshmagedférmhmgh@ppaxa§u@fa@@@a@i@@ Bp cheim 21,

h i na.
| REFEaeS Rt onefer o8 hEFate "Ha, FoROHRERRIRG pgrer for

tepeitisnshgredthefespebei 8g thesthaggetooningf apberatus,
receptacle_holding menber, and the insertion passage
exbeRfsnal Hhgthed PReYi BATEHAFEEI el to the direction

of axis of gptation,ofcibent98hy hereREaghs, aaﬁﬁréé
connected to the toner storage section, 30 and the

pesg&gongngenﬁnbarconﬁigdesdatprﬁng@geow1bh a protrUSlon of
recessed section that en h the first engaging
CEBE . SRees ERE LRt AP RhORgF e ek E T oReBr TR 19RY &
reeeptache ﬂﬂﬁéﬂieg aENeRE . dﬁﬁeaﬂloﬁmofnaggsf@fni@gation of

apparatus that uses a toner cartridge including a
t bper tppespraceeteshei §0radre sl hiediigdaeeres Ebpbris fixed

the LOerLeEeRLag 8qN2NL 00 RS OPEA! D0po@0flidn shifted from
receptacl e hol di ng e engaged with t t oner
renephatkeosuchbthhabnt hé tbeepbaererhoéptaglaenber
the receptacle holding member has a second
engaging section configured to engage with a recessed
section .of the image forming apparatus that is dented along
a direction parallel to the direction of axis of rotation
of the toner receptacle in a positioning member fixed to
the image forming apparatus, in a position shifted from the
axis of rotation of the toner receptacle,
the receptacle holding member includes a toner
storage section in which the toner is stored before being
discharged out of the receptacle holding member, and
the insertion passage extends along a direction
parallel to the direction of axis of rotation of the toner
receptacle, and is connected to the toner storage section,
and the positioning member includes a protrusicn or a
recessed section that engages with the first engaging

section or the second engaging section of the receptacle

holding member.
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covers or closes the opening and holds the toner
receptacle rotatably, and as the toner receptacle
rotates, toner in 10 the toner receptacle passes to
the receptacl e holding nenber via the opening,
wherein the receptacl e hol di ngzgrenber includes a pipe

“insertion section on which an insertion passage is

formed to insert a pipe nenber configured to be fixed

to an image 15 form ng apparatus, and is formed such

that the insertion passage extends along a direction
pagal | gh §Qagedichemnlih@Napphir@Xhs @hatoldkk0l @bnkRecartridge
toner receptacle, wherein a connecting passage

conmévtiénghe i nserti on passage and a toner storage.

FocL] On 11 KNG hSECL AL ROl a8 20, PEIDEL, 800Lithe

reeaptackachebdengreeapencdeopsvtagt ke epeAeali; Nend

passage, the toner flows into the pipe nenber through

the connecti K§cpasaage belpandi vemhrgeaneagedf wikh the

r a LN LEtight ;

P e N PRsP A Set FoRipeit FHO PRcBbthLan 5T8ing, nember

i nomedisr ect chnsek theaonppoihgt eod bbltenehef tonerheeceptacle

connecting passage apd the pipe nenber inserted into
{ RERAERIFI oARad8agiei O8RBeFPOPPLARLR BREATES, tomer in

aichbl gBhaesscbebraene=t faskagetor eaeptackgtaR18Nholding
upstreamside in the direction of transportation of

t REbeg0virokheheresanect Fh§Tpassage and the
receptacl e Qggdkg?eggggggrho&g§nggﬁgﬁP%9rQh@gudes ?h%ipe

apparatus conprisrng: a carrier at “carrres

t aneertiom thetibacept ahliehhehdingerenber phoshbe ton€brmed
image formng unit 40 via the pipe nenber by sucking

t he tBAeEti & PhRSr BEBREACcFRNIAgrdPHgtReRBer LERFOGENAN 1mage

tRerRiRE ABPRGLtuLS- aAdmethed Abar 8a¥6! LAGtath@N@hsertion
cartridge rncluding a 5 toner receptacle that

apeesRpdatssendrenland a feceptachephohdilag henbedirection
engaged mﬁ%h t he tgner regep aglg s%ch ha e'th cin
SRepras BT nBParheHeRBer BovanSE ah SRBAFALCT of REHSHR
a connecting passage connects the insertion passage
and a toner storage section in the receptacle holding
member, and after toner sent from the toner receptacle to
the receptacle holding member drops to the connecting
passage, the toner flows inﬁo the pipe member through the
connecting passage to be discharged out of the receptacle
holding member, and an airtightness between the insertion
passage on a downstream side in a direction of
transportation of toner from the connecting passage and the
plipe member inserted into the insertion passage is superior
than an airtightness between the toner receptacle on an
upstream side in the direction of transportation of toner
from the connecting passage and the receptacle holding
member, the image'forming apparatus comprising:
a carrier unit that carries the toner from the

receptacle holding member to the toner image forming unit
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the toner receptacle and holds the toner receptacle so
that . the toner receptacle can rotate, in which after
the toner 10 in the toner receptacle is sent to the
receptacl e hol ding. -nenber fromthe opening by
rotation of the toner receptaglye, the toner is

di scharged out of the receptacle holding nenber and
then the toner is refilled in the toner receptacle,

-~ wherein 15 the receptacl e holdi ng nenber includes

| a
o7 b theiseine gherdeRt ilon SRCHHRENTRR FOREF tiBntpassagrptacle
i j ' igured to be
f?%e%£§§qgﬁ&%%%g§§£§%€hP%gga pargﬁﬁgggghd is fornmed

such that the insertion passage extends along a

direction parallel to directjon 20 of axis of .
r%?ati%hm%ﬁh? eofoﬁ%?Y$%%%%t%c+%?ert% rBE*#%% including a
CONREL SEOGept £ADY | fiBat NEctORREdiEESPESEL L dM@Mt Receptacle
receptacle holding nenber; refilling the toner in the

thnkdingcegnlet cendiged PELR by i HoneAnEe e Eafle t flech That
toner_recept acl a 10l din ngge :
upon Teff ?%g?e@§£d£?§€%%g§8%f8é§%€%l?%g 2 ton rformed 0

carértegeri pstegiagla add hohés teeepbmct erédaptacle so that

accommodat es toner and a receptacl g hol di ng_penber
cRBRgEaaF t FEE MRt RBherCRRcEPtatte ShcH iFatattfe the toner

fﬁﬁe%é%&né@' gL 08, PREDET ; GOVERE 8O ORENOS-HOLEEE hdlding
the toner receptacle and holds the toner receptacle so

thahbdt fhemttneropectpyaey erehationart, the Whheh receptacle,

after _the toner., in the.toner receptacle i .
CHRST BORRF abT cOhBF A Reenenber P TR RbRRT B g By ding
ratabepnafll thent enertoeeepiacterilibe ionekei oner
di scharged out of the receptacle holding 5 nenber and
t hefiephaclenerheset@filled in the toner receptacle,

wher ei ppLhe. £ eGeRt 26! RoDat HiNdedBaPeI nENehdes 1Pk pe
insertion section on which an insertion passage i1s formed
to insert a pipe member configured to be fixed to an image
forming apparatus, and is formed such that the insertion
passage extends along a direction parallel to a direction
of axis of rotation of the toner receptacle,
the method comprising:
removing the toner receptacle from the receptacle
‘holding member;
refilling the toner in the toner receptacle after
removing; and '
setting the toner receptacle on the receptacle holding

member upon refilling.

26. A method of recycling a toner cartridge including a

toner receptacle that accommodates toner and a receptacle
holding member engaged with the toner receptacle such that
the receptacle holding member covers an opening formed in

the toner receptacle and holds the toner receptacle so that
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insertion section on which an insertion passage is

formed to insert a pipe nenber configured to be fixed
to an i mage 10 form ng apparatus, and is formed such

that the insertion passage extends along a direction
parallel to a direction of axas of rotation of the
toner receptacle, the nmethod conprising: cutting a
hole in the toner receptacle for refilling 15 the

BTB, RS B RRRab S AL EBR, bR B SAPh SR SRLEE ne soner
in the toner receptacle is sent to the receptacle holding
member from the opening by rotation of the toner receptacle,
the toner is discharged out of the receptacle holding
member and then the toner is refilled in the toner
receptacle, wherein

the receptacle holding member includes a pipe
insertion section on which an insertion passage is formed
to insert a pipe member configured to be fixed to an image
forming apparatus, and is formed such that the insertion
passage extends along a direction parallel to a direction
of axis of rotation of the tonerlreceptacle,

the method comprising:

cutting a hole in the toner receptacle for refilling
the toner;

refilling the toner in the toner receptacle through
the hole; and

.closing the hole.




