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1 DESCRIPTION 3 TONER CARTRI DGE, | MAGE FORM NG
APPARATUS, METHOD OF RECYCLI NG TONER CARTRIDGE 5
TECHNI CAL FI ELD The present invention relates to a
technol ogy for recycling toner cartridges of image
form ng apparatuses. 10 BACKGROUND ART | nage form ng
appar atuses generally enploy an el ectrophot ography
method or a direct recordin gethod to formtoner

i mages on a recording ﬁ§§9ﬁ# ?iﬁﬁers, facsimle
machi nes, printers are the exanples of an inmage 15
form ng apparatus. In the el ectrophotography nethod, a

t oNEPNE R AR TR DGty nidthGE (IR G AR T SypdE-THOD OF
carrier, such asRﬁ:YmGowfydeﬂ Eand then the
nsterre 0 a recor

toner image is tra Ing nmedi um
Japanese Patent 20 Application Laid-open Publication
2002- 301737 describes the direct recording
TREHNSAL 1B BH direct-recording medium a toner image

I's e Gidded MBH &t o SOt tdTRMi Wiy SFor
toner is consuned as images are fornmed, it is 5
reateksnt \arepard ol il ey glepimags Famelnd mgpayatuses.
general, when replenishing the toner, the old and
enpty toner cartridge is replaced with a new and ful
BACHGEROUND tARTIge. To reduce the frequency of
replacenent of the toner cartridge, jt is better that .

the 1RARS QAN UFRPHRIS LS FIUH Gl e HRITY b ’

BLOOAMIRL Sy A S hod AANE A RAE He cARPIHS Adibd t
ELaid-openigﬁgﬁﬁgétioncib. 2004- 18138 ;ﬁﬁ Jaégnese ¢
T émnesppinagasd om L& e OPRehi TR A g diatm .on NG 1 2604 -

feiltg’@:ﬂﬁgilledinf‘ei:éholsneesv,arﬂ]pi%scé]%qearrec acrk{er ieq-ga?rr&jlgs of an image
forming apparatus.

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

Because toner iz consumed as images are formed, it is
necessary to periodically replenish the toner. In general,
when replenishing the toner, the old and empty toner
cartridge is replaced with & new and full toner cartridge.
Te reduce the fregquency 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 HWo. 2004-18138 and
Japanese Patent Applicatien Laid-open Publication No. 2004-

139031 disclose various 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 conventd onal art, the toner

cartridge is set vertically in 5 the inmage formng

apparatus. However, this structure limts the freedom

of layout. FIG 17 _is a perspective view of a toner |

car tiri%gd ¢ dis@ RBEMIFagnds & BT feRAPH Hutiontt of
ark-Ah AP SH oMY 1253 d R d¥0-ae2R04 13003 . TaPl e d O8It ent:

cartridge is set 10 horizontally in an inmage form ng
Brapatatinn Tadweviaren tBibsliqadniem drt id0dde IdHdB®Hhe In this

t e r detaghed .0 f . e [ f 1 .
AT it S e dY et ede Y i
+ HelUNIViRYe  Gfe dniNVIGN HPN v thia st Habjeagir ,oft Hilke garasanira

invention is to provide a toner cartridge that can be

Lithistal sy §aeesian ot deHEBtfrom the side surface of an ?
| magerd orn NG apRAfAldi AR vidia Can el Nl 1Y
vertically but al'so horizontally. 20 A second object

dizslasast dvi depetaoie Paimnl ifggd itdedtion dadshfdrgired to

revent. m sal i t he. ceptacle _ hal di .

PRI BRI AR oA as et

haficediitail loan hars atmated  fandnd e rdppealdtusout mlveorer, this

horizontallﬁ. 25 Athird object is.to provide a toner

tongk e idam G Reorh 7 d oplgt A the

ufPHN s f 3008 tiGdNe rdMRGRy f4YH NG Apparatus, and
that can be set not only vertically but also
horizontally so as to allow freedomin the layout. 30

T j ects, features, advantages and
b %@ﬁ%ﬁ@ﬁftgﬁgQQéﬁiﬁ¢$al significance of this
SUMMERY iGH INNENT oY bet t er understood by reading the

followi ng detailed description of presently preferred

enbddieritts ¥ a%He g Hie present invention "is to provide

a toner cartridge that can be installed in and detached

§oa e,

from the side surface of an image forming apparatus, and
that can be set not only vertically but also horizontally.

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

4 third cbiject is bto provide a toner cartridge that is
configured to discharge a stable amount of koner to the
itmage 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 invenktion
will ke better understood by reading the following detailed

description of presently preferred embodiments of the

5:...-.
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I nvention, when considered in connection wth the
acconpanyi ng draw ngs. MEANS FOR SOLVI NG PROBLEM 5 4
According to an aspect of the present invention, a

toner cartridge includes a toner receptacle configured
to' accommodate toner, the toner receptacle having an
openi ng, and a receptacle hol ding nenber engaged with

. the toner receptacle such that the_recgpt?ﬁl?ﬁgolding
inyemidrneoWded FONSLIErESed ™ RETGFENIRG Ad hids t he

day%?' cePlachA nas0t atably, and as the toner
“Sec 5}&@'%P ngts

| e rotates, toner in the toner receptacle
passes to the receptacle holding nenber via the

ing, ' receptacl e hol ding nenber

ME&@@?E@%ségHEﬁﬁgth g%%ﬁ%n section on which an 15

I NS@ddcal ipRS TRY@n Rsbecredt e hengerbeatpiiperciaier, a

configured to he fixed to an i mage fornm._ng apparat us .
CORFE F OB SGARIERaR (B EG RN PaeSREE SRS’
a AR b IHRRIA, OR HRA s rte%e%t@'crl%CtHaQﬂngf X lopeRfing,

rotation of the toner receptacle. 20 According to
aranet recepspede bbldhvgpreaber envegeHowithahherggaer

form._ng apparatus . includes rod f orm,n uni
rARR A G (e aes e P e g deat, gfides
orc aliddaige Hehalpadeemmdated dsondie tonke Juwepipted:1ie0

the _toner image formng unit and i.s detachable from,

rofiad-atege 251 Ror ANy TORFdT AEEEP A Ca TG Fon PET 10 |
t Hhalo e kS ddift daneh s dde d he t@Rertirddge N ing

carries the toner to the toner image formng unit,
magitereivi a Hdet apenica.t Mdgelimdhgdegcgpagie holding

recept.acl-e confiqured.to accommdate toner, .t.nhe toner
R L i
1 3 e h engRge d sM Adinidte tHooners grec ep e nRutfert hat

the receptacle holding nenher covers or closes the

coffeiHEhd® tfolfdeachdd dfedMadte FPARE S GRRFRATAS rafdid
i2FdMiGed WRM HLGERERC! 6 JOUAIRS pads2ffe idktdifid %ng a

receptacle passes to 4 the receptacle hol ding nenber
diviegcttien geerEligl weereidindmion of axis of rotation of
the toner receptacle.

Bccording 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 koner to be supplied to the
toner image forming unit and 1s 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 Loner
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 btoner receptacle rotatably, and as the toner

receptacle rotates, toner in the toner receptacle passes to

Fer
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receptacl e hol di ng nmenber includes a pipe insertion
section on which an insertion passage is fornmed to
insert a pipe mnenber configured to be fixed to an

i mage form ng apparatus, 5 gnd is forned such that the
I nsertion passage extends along a direction parallel
to a direction of axis of rotation of the toner
receptacl e, wherein the suctiqgn unit sucks the, toner

thien TEREPLESA St AOLEIRG) BERGSRefder 1 GRGRPHe pigesin the
re%%@%%rl%n%ﬁﬁhﬁﬂd Refbkhe 1hR3 ekklsoR ?ﬁ?ﬁgﬁnségtion section

ing to sti'll another aspect o present .
on mhidti am, iascridge Peswang dppdcamgd Goedngednar pip=

cartridge.i ncluding.a toner, receptacle confjqure
e e Phe TCORGr CPogbptAES RRF] SaPPaTatus,
anPa’ frmeanGuahr etapt atle ihclkditigrnnmpaiengengagetds tHlong
the toner 15 receptacle such that the receptacle .
a Kargichd oRe e 1dedef® Ao igegses™ RE dpdmi G &Rdakdiods of
£ e JRCRRIAL, € wneeahaking seE i35 WGt QRlks the

receptacle rotates, toner in the toner receptacle
topassesn tthat e cepdceptiac bhe lddndgi mgrnbeanitérovish tthe pipe

I ng, I h l.e hol di 20 nmb
e 03 G Mo S Greseett i st ch an

I NS &ddoAiPRs TR0 e tid lf anmrtelro dsngent of phpeprrewher
~configured to be fixed to an image forningsapparatus, :
nged tijag £ arnd@asige i oRREN S REFAT N E5ads E§8Ext ends

cal: PGt iwcrlggl%an aPAIrC I R ph a1l @ offr X% Of
rotation of the toner recepftacle, wherein a
aqenmeciEtEy wassageheomeaetrs redeg Hasser fhizon g sag@eaidg!

toner storage,section in,.the receptacle hol din
250 o S CoRTG dFt P LEaRdy mEUkE T PORCORE CEofepno oRer
rdRGARA &dch ey etepiraticp thelld nglnEme metiteps dorers
t he connecti ng passage, the toner flows into the pipe

o3 hasfsert heh [ BRgH h e 'co v S 1§ S ds8%de TEGIPEacle
HHAGALC Lella s Alnel RO 2 HA% ERbelHnaaNd

an al rti'ght ness etween the insertion passage on a
thdovngtare arecspde dle gasdiasedtd duincofr stae@isigdet ditd loi nef
méﬁgg¥ Jféngﬁé“%ﬁéﬂ¥ﬁa¥iJ%%é%fﬁ the receptacle holding
member includes a pipe insertion section on which an
insertion passage is formed to insert a pipea member
configured to be fixed ko an image forming apparatus, and
is formed such that the insertion passage extends along a
direction parallel ko a direction of axis of rotation of
the toner receptacle, wherein a connhecting passage connects
the insertion passage and a toner storage section in the
receptbacle holding member, and after toner sent from the
toner receptacle to the receptacle holding member drops to
the connecting passage, the tomer flows inko the pipe
member through the connecting passage to be discharged out
af the receptacle holding member, and an airtightness

betwean the insertion passage on a downstream side in a

direction of transportation of toner from the connecking

e W
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passage and the pipe nenber inserted into the

i nsertion 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 receptacl e hol di ng
menber, the imge form ng apparatus includes a
carrier unit that carries the toner fromthe

PESEFESR &0k R AiRF RO & SHE DAt ige INGERHED
j 1 [ iRe Hippb ' QLS |
palrérelz!cl':"egﬁet \z:i.Lc egdiﬁeo é)iq‘re]g rren‘%lglr %%irﬁﬂggjghﬁ%r%eéqgjiépe rn?llrr‘otglret rltgmer
refuporadileg dno aan etpehreagp edideofin Hdwep dasmmt liomwvendt i on,
£ net h dtof redc‘1chlin afton I cartnrid e inclauds%sea d th
O et &ci € T TR AR a0ndle By p0¢ and the
rdRGRPAd e dididig hendBierrengagest Wddnite dpgnafatus

_receptacle such that, the receptacle holding nenber

1 ah GFESHITR Womdddth e iEs (ifet e fitad &he

r A RIS HARURN e RGeRIATR:, S ddialiniR Aifing unit
receptac I N

e can rotate, in which after the toner
vishd homepa evaeat by issicdamy tidet Heorregr et ddiee dweoiegibagle

her fromt openi by .rotation of the toner
b BT Shr e PHRE RSP Sout of the
r ecaad s iplvd Rghothaeiigiecand f Rei tdideenerinsntion,
refilled in the toner receptacle, wherein the

a medRch@le TR g hentemnahQafdesddas pinsd udrser itamer|
rﬁegﬂameortm @i dBRdd WBRASSAGE d SredMrRA d Qolding

ert a plpe nenber configured to be fixed to an
menirge drogagaty vapiartdtaus ongmd resdiorade susth it tihe
25 i.ns rtioqépassa ekgxtends al ong a di.rection in th
EeRha%he ¢« T r‘%&% on S oG SHORRE fFted g the
tdrinerr 4G ad eind e ldetthed tadudes i d Mtat the
toner receptacle fromthe receptacle hol ding nenber

tongy |q9gqphatela sifer Hatalfe tighathighdddiek tdaaftder in
' , t t -
t@{(@&%&%lre%ﬁlgé ng (g Ct%eftrr{e{ﬁﬁlfiﬁga%l%o A dihey

nmenber upon BRI EF
meRESGR| FATUnON HaF dpRAATNGS I f@t ak iicsy avfs ditendtdree ofreareptacle,

t&éﬁﬁﬁﬁ%ﬁﬂi& &fgéﬁéiégdz%é% ngggé”ré%éﬁ¥g¥f¥3ﬁél&y%g
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 ko 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, Lhe
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

FIZ, 1 is a schematic of an internal structure of a
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r FIG 2 is a detailed side view of a process
cartridge for Y (Yellow) shown in Fig. 1; FIG 3 is a
perspective outer view of the toner 5 cartridge for
Y, FIG 4 is a perspective gf a cartridge engagi ng
section for Y in a toner replenishing unit; FIG 5 is
a di agram show ng a di sassenbled toner cartridge; 10

FIG 6 is a cross-sectional view showing a front end
PTHN t9Fe A5 I0& (19 de FEGHEBdiing set on the toner
replgeid shi ng Unideri1@q Gild® &iREF PEH IRV eart ridge
showi ng the front end of the toner cartridge; 15 FIG ;
feg i% Eedldoss- séerirodal Rigwlshowi ng the front end of .
t he er, cartridge wt he taner_.repl eni shi it
bei n%lqj;‘et% " & péaq:lséj Y tl|c}e'“'1res %’él ctt%%v & Vi ?’gvﬁ; ﬁ%lv% %ri%t?e
cdrredgd @plreni;shing unit and its surrounding

structure; 20 FIG 10 is a perspective view show ng a

suctfiléh ﬂur’h? ai é}enﬁﬁeﬁtﬂﬁ’@ dnér %%ﬂ%l%%@
sddtGonl lrdsS 1@ 53N MR HAAHTHANY RGhsan outline of a

projection inmage in a direction of "axis of rotation of

a G| o dfs & Mdladman showiogera chsassdgd ek tiner
f:a(rl\éargiecpt@a;); 25 FIG 12 is a schematic di agram show ng

an outii'ne of a projection image in a direction of

axi F1f. rootiat iz00fs = sdedtitdng 10fridwh@dlaen igh A fremadr end

cartridge for C (Cyan); FIG .13 is a schematic diagram,

o HAR HPTeF SAMHTESsT BeighicoPedtitor gtmage tifye foner '
rel TR LR PluB,s of rotation of a 30 bottle of a
hol der 1n"a toner cartridge for K (Black); FIG 14 is
a st d adicagreaapsiooviveg vasrotliawiaoftie front end of
ection . im in a direction of axis of rotation of

rQj .
thge Qtjbﬂd}eﬁ é:aorft%%f?cﬁ’der in a toner cartridge for Y; e:

FIG. B is a cross—-sectional view showing the front end

of the toner cartridge with the toner replenishing unit
being set;

FIG. % is a perspective view showing the toner
replenishing unit and its surrcunding skructure;

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

FIG. 1l 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}l:

FIG. 12 is a schematic diagram showing an outline of a
projection image in a direction of axis of rotation of a
haottle of a holder in a toner cartridge for C [(Cyan):

FIG. 13 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 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;

Db 0.
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7 FIG 15 is a front view showing a side plate of the
sane toner replenishing unit; FIG 16 is a schematic
di agram showi ng a conventional toner replenishing
unit; and 5 FIG 17 is a perspective view show ng a
conventional toner cartridge. DESCRI PTI ON OF
REFERENCE NUMERALS 1Y, 1M 1C, 1K process cartridge (a
part_of toner- 10 inmage formng unit) 20 opt.ical
wi tBYy di L & FFRA o isgh & iale 3 sifishglahs of 4dwe
s dnld r?éf't’é%l‘é’ﬂits}{i%aoeﬁfrfitc}f toner-image form ng
unit) 15 70°toner replenishing unit 71Y cartridge
engdfithg 1dedts en gchaertti dfdiggsian ahiowingrentummverg@y onal
suction .nozzle (pipe menher) 75Y positioning pin
tc’(nperrotl}ei?sjieéﬁ‘)ﬂz‘d’(ﬁdﬁ\},t'l 100C, 100K toner cartridge
1011t tilve id engfedeeniiar] &)iewl Ghvwielger conventiconal
(receptacl e hol ding menber) 104Y nozzle inserting .
Logedt (SF (G498t i ng section) 105Y cap (a part of '
engagi ng section) 25 106Y toner storage section (a
part of engaging section) 107Y O ring (non-porous
DESHAH 1 B Qe riiie BB FERFANC Ec diiMEN g passage 30 BEST

erboth motts 51 (e BGEAN TRASn U e OF toner-

irdepcridied meleiwem th reference to acconpanyi ng
drawi ngs. £ The present invention is not limted to :

-

t hedd émfodinents.t gy A idntledinfdt off tamer—image forming
urfl8ct rophot ographi ¢ printer

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

unit)

10 toner replenishing unit

71Y cartridge engading section {a part of positioning
membe1)

73Y suction nozzle {pipe member)

75Y positioning pin {protrusion)

100Y, 100M, 100C, 100K toner carkridge

101Y botkle {toner receptacle) -

102Y holder {receptacls holding menber)

104Y nozele inserting section (inserting section)

i05Y cap {(a part of engaging seckion)

1068Y toner =taorage section (a part of engaging
secbion)

107Y 0 ring {non-porcus sealing member)

114Y ceonnecbing passage

BEST MCODE(S5} FOR CARRYING OUT THE INVENTION
Exemplary embodiments of the present invention will be
described below with reference to accompanying drawings.

The present invention is neobt limited tEo these enmbodiments,

Sl s .l e —— e PPl S P LR PP L e el n P L N el al et L il G S SR SR SRR P N L T o - W kel wiall - ) pp — g PP P T P L e et s <
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(hereinafter, "printer") is described below as an ;
image form ng apparatus to which the present ?
enbodiment is applied. 5 FIG 1 is a schematic of an
internal structure of the rinter. The printer

i ncludes four process cartridges 1Y; 1M 1C, and 1K
for creating toner inmages of yeI | ow, magenta, cyan,

armgma e

and bl ack (herel nafter, "Y, C, and K") colars,

resﬁ'ék:ﬁ d}men#eoﬁr mﬁé%mh&@:@grwhlfmprf@t%d

1% G"fﬁ'rlncﬁferd'}f fier efls GRS béch & ANdrlge
ave t sane structure, and are replaced when

Ectriveyng @@@artattensr tendhicth Iuhheprﬁwnp;r codss! lowrttr ildge
Ell1:l.fo creating a Y toner image is taken as an
3 é‘rﬁ‘f{'e in FIG 2. The process cartridge 1Y 15
I nclrudes 1a iphet eseRg:tive off Wi 2YitedndlUBtehedrg of the
unit 3Y, a decharging unit (not shown), a chargin |
Priftesy, Thied PFindeFe iEsivg e nifo Y Prakess 6agdsidges 1y]

1M:ar1td| %8‘1 ]ﬂ{{ 'f%rd%tr%%hfelwcge nre(}mltrﬁ%e%r e %fellw magenta

nsumabl es can be replaced. The process cartri dges
cy_IaM B0d dchiakK (dlegelinadingds 20, phbt Gsermsid iM/'g d:mhms:s;

el SRRt N 2D, e 1

usﬁU HHndY il fEFarehat e liorsa 16! @ﬁk\m S%nddlﬁr ecu:mn heyred the
driving unit (not shown). The char g| ng unit
5 380 IS HE Ph F0Es @5 S tﬁ%a@ﬁﬁn Dhf uéfeﬁgj’ha their end
O§r1q_f@ ng 25 roller 6Y, which is driven and rotated in
count ercl ockwi se direction, to contact the
phot’ﬂireems:lctqaﬁes cirgmige did fa:pplcyieﬁgialgchal’fgihmglem dsnage

ower sup nQt wn har brush ca
Lol GpedTh FHARISCAN FHE pRot 0l PEPOR=dr Hatseidge 17
iridsiRad aoprdt%s@wﬂu% rcﬁldnelzﬁo B¥rubraevering ic 3y,
charging unit 4Y can be a scortoron _charger that

3 pETHTEE N nEH-te dmCde ShEREY gi ﬁgcﬁw&&é@ RithdY, and a
phofgﬁﬁﬁfhﬂi%?5 U”%hipﬁnﬁﬂﬁk%CQﬁ_ 1%§EHQQ e ge %Fhable

sitive drum 2Y i's scanne g expose
framd tHeagarirteght aemi tr:toerﬁufrrracbmea;ncap]t ibealramliadeny ufihe,
pfﬁ%éﬁ%té%£€§idges 1M, 12, and 1K alsoc include
photosensitive drums 2M, 2C, and 2K, respectiwvely.

The charging unit 4Y uniformly charges a surface of
the photosensitive drum 2Y that is rotated in a clockwise
direction by a driving ﬁnit (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
fnot shown). A charging brush can be employed to conkact
the photosensitive drum 2Y, instead of the charging roller
6Y. Moreover, the charging unit 4Y can be a scortoron
charger that performs a non-ceontact charging process on the

photosensitive drum. The charged suriface of the

photosensitive drum 2¥ is scanned by being exposed to a
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hol d an el ectrostatic latent imge for Y. F The
devel oping unit 5Y includes a first devel oper
accomodating section BY in which a first transporting
S screw 7Y is disposed. Mreapver, the devel oping unit
5Y has a second devel oper accommpdati ng section 13Y
equi pped with a toner density sensor (hereinafter, "T !
sensor”) 9Y fornmed by a magnetic permeability sensor, '
lapeagecohft i rafidpoid i ™ 6 WAL Fddvidtbpitheg « 619 as to
hJ i arfii S OGSt o A LAY Loblb T hese o _devel oper

accommodat i ng sections accommbdate a'Y devel oper (not
shovit)g dronplogeichog furd thrdgheltniacludas iserf iarat  desgltdpast vy
char ecg Y, toner.. .The Bf rst .t r.ar}[c,por#.i n crew 7Y .
AEETITRR HY GRS Y PhSHET e b dIE RS9
5 QeSO MO dicd | gk pERadd 0N M3 doaid @ o ie v dfpiaty MireWehbY has
in the 15 diagramto a back side by being driven and
A 5l PR ORAT ATRPTERAE Hdtd sHon FEUBIRRRSH with
a WL SHEIS d Plnddle gREQNGAavs! oper acroodaly ngy rmeq
section 13Y tthrough a continuous ‘openi ng (not shown
byprownaBtiiv paardadtilot waddnsdist vieereddre firatsperting

devel r acco datin ct. BY and 20 .the  secpon
srve 5 DR e S B s R .
THeanNSpar tddge IS§FeawW akiPbminbd e i ot idave le®imnodate a’y

accomodat i ng section 13Y carries the devel oper Y from:

dﬁ‘ﬁ‘eml?erlbn"tn%ti o%"‘%‘_g"}vi SREP9sed ke é"gaf*-:ﬁ}ﬁttl& twqﬂ'éc‘k and
né A8 W y Qﬁ{d}%%éjd lwen,and 1ol ed i g NG WY (s cren

(nmot shown). Toner density of the devel oper Y bel ng
Tt aranimices ot vetdsoiagidbpdyy ¥ Hansi dseriger OV St xdbsdralfope T

botto f. the second el oper_accompgdat i ng_.sectj an
g B S b Tt oo S vieved Th the
didPNEP D | DG H0f W O ¥y e ndevelieRinn@nd ddtakkd by a

i ncludi ng. a magnet roller 15Y inside a non_ 30 nmagnetic

dmipidig) ARilyr H¥ Yot atldtf id¢ HeP o tdrn e into
el TGRL AN ad e I RROSRL I PRI Pl secllton dexelneiugh
carf‘%e y t‘lﬁee econ transportdl gsesccr ev][\;1 10Y is rgavvnaL
carp- ignicu s wifacieof (ridte stovmagnetiiciayd pen bt id ikh wall
b ene& It%g ° icres k. eev.l[eefl.tc-el::derbyaz:?::hn:rerrunnc}acgar{eltnqr oslelr: riolnsghf and
the second developer accommodating section 13¥. The second

— gt

transporking screw 10¥ in the second developer
accommodating section 13¥ carries the developer ¥ from the
front side as viewed in the diagram to the back side by
being driven and rotated by a driving unit {not shown).
Toner density of the developer Y being carried iz detected
by the T sensor 9Y fixed at a bobttom of the second
developer accommedating section 13¥. Thus, on an upper
side of the second transporting screw 10Y, the developing
roll 11Y including a magnetbt roller 13Y inside a non-
magnetic pipe 14Y, driven and rotakted in the
counterclockwise direction, is disposed in parallel. The
developer Y carried by the second kKransporting screw 10Y is

drawn up on a surface of Ehe non-magnetic pipe 14Y by a



—— L T R e e e A d d T Rag

10

15

20

23

30

Y L ST e e e e ———— e TN RATLEE L AECA

after the thickness of a |ayer of the developer Y is
regul ated by the doctor blade 12Y disposed with a
predet ermi ned di stance between the non-nmagnetic pipe
14Y, 5 the developer Y is cggried up to a devel oping
area facing the photosensitive drum 2Y, and the toner
Y adheres to the electrostatic |latent image for Y on
t he photosensitive drum 2Y. Accordingly, a Y toner
MAGEGE G LGN IEGTAHRE PiotHSe ANt e THIHT2 .5 TFhe THED,
2 fRMelPRe HiR NsCh Jihe Yaykd '{:J‘fn@:'heh@%xQQ%{ﬂ:e%O@Sli%eq
by developing is returned'to the. second fransporting
resprlaietD Vyb\heotdmidtor &l adiee 1230 difsporeghetitd @ pe
14Y. As .the Y..devel gper .is carried up to a,.front si
pr KRS TS RS PR e PN TS TR 1 T 1%,
t hée viedvel @ipeaC GO M0 daitrrieds &gt en aBaviiewdhgt ReekS facing
conti nuous opening. A detection result of the magnetic

Ehge BREABISENS) G e i Uty 2dev BPEp &M e oPRE T SEREEESoP T She
elld-an38d4ad q%ﬁaen\ﬁolﬂré%% fHroRalyd @ ff)%ttrra%lelrfsgﬁliivtey drum

section (not shown). Si'nce the nagnetic perneabi
2Yof temovddeElyoper Y $ocerr emaged W hr2@d va tdweer
density .of. the Y d | oper., T.sensor. outputs ., .a
PR 1 S 2or r AL d ey Totete FodEh dherrdih o
tc@fer e YodoN@onslitedC @t Helleilng i$RC Hisorats redd ppedhe
with a Random Access Menory (RAM that stores data of
Q'ép?vél

segarst Hrensporiang s&rgvh 40 Qe tdrn pé S Gen—

m@?ﬁtﬁ%e digMtaRe T 225 +3@n$069%1 R Gfs Varefi d0hpMeon a
ref for C, and Vtref for K, which are target val ues

fmyink e dautaputvivsladade fthemdilag rhm,s diis e t@ynfsortat éeM

.C,_,and K.installed in the other _.devel.oping units. The
e G HR Car sl tretioR By e i
cordlitrage sf eg@rike;. T sensor 9Y and the 30 Vtref for Y,

and drives a toner supplfyi ng unit for f, for a_tinme

ALt

cor Peslsdiditden ¢ 8 Wés @ift tOF ERgpatiSoReTREES diltgl pF the
Y t%h%é%‘if@lt{p%g 'bgie & WenQhrd B8 Yo 18N S t34RPlHied

vel oper accommodating section BY for t
signkEll tdeelagdiro liln nghiselt Hilos dendi tsycof jt-he SYrcendhe

mggﬁégfgﬁﬁéﬁ%eability of the Y developer is correlated with

ltage
hel:"I

the toner density of the ¥ developer, the T sensor outputs
a voltage of a value corresponding to the toner density of
the ¥ toner. The controlling section is equipped with a
Random Access Memory (RAM) that stores data of Viref for Y
that is a target value of the output voltage from the T
sensor 2Y, and of Vtref for M, Viref for C, and Viref for K,
whirh are target walues of the cutput wvoltage from the T
sensor 2Y for the M, €, and K installed in the obther
developing units. The developing unit 5Y compares the
value of the output voltage from the T senscer 3Y and thes
Vbkref for ¥, and drives a toner supplying unit for Y, for a
time corresponding to a result of comparisen. Accordingly,
an appropriate amounk of the Y toner is supplied in the

first developer accommodating section 8Y for the ¥
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by consunption. Therefore, the density of the Y toner
of the Y developer in the second devel oper
accomodating section 13Y is maintained in a
predeterm ned range. A5 simlar toner supply contro
is perfornmed for the devel opers of the process
cartridges (111, 1C, and 1K) for, other colors. The Y
toner image forned on the photosenS|t|ve drum2Y is

de{ Bl RATed o HH- G Eamstingid t Qindfhs % Jofifr has reduced
%rﬁcﬁ{%t&}cﬁx 16 AN, Reld qeths f W Cdr?é‘ﬁf B} of

Y renoves toner renaini ng on the surface of the
thghdt slsersianaze idr the2 e ecarice detved doftte Evegingtaslating

t r.ansf r.ocess.._,The sy r.face 0 fhe. hot sensitiv
SR 3L e i i o eren R R @
s 1] e aiate nmppe cuitdrace iof ptetlefu]ﬁnthcﬂcﬁse;nﬁ; t ive

drum?2Y is initialized and is ready for the ne

def‘{‘?a]g%?qu?r%‘t itde REPaRs ﬁwﬁ?a?tﬂ‘”&géscrltﬂndlém for’
o HWoighawn in FIG 1 M C and K toner inages are

simlarly formed on photosensitive druns 2M 2C, and

2K, Thend droenetmr aimsfas risdmest wite Ghet ephveidisstnss itriavis fdgrum 2Y
. belt.. 20 In FIG beneaj.h .t h 0CESS cartr|
1sll\ﬁubljéc%egﬂutﬁlan alnntoep | Cc}éate iGE nngs(‘fﬁm ttct(? | d 1('}& Srmecllate
cfirsosedelihe TR idaln Wiiddmigginidi 2BY WinthrdsS taner

| atent-image formn un|t radi ates a | aser beam L

rafesaHsh Qidde i RERYP SSTstideiares idme 2Y
a UM i, %@Fﬂbﬂﬁe&ﬂhecé)flﬁ%‘%ﬁﬁéafﬁfdcd&%s 25 5 ctlﬁc

and 1K Thus, electrostatic |atent 1nmages f Y,
EHE pvre o6 earse tHorastE on Ahd pimaisergsEd ive tdrajrtkecamrglng

M 2 d r ectively. .The o |caI t| ng unit
r?gé (E?"f [:]Et Ztt}ttae Cfacg'errgolelaqﬁ L]"leEmE’t“tJ%t T St &9 ght
plEot e Dyt jdre RMWO @Y Mg riofi t2%h Idrdaemmnd F elaidd fdar ahe
notor, and 30 radiates the |laser beamL on the

nPHot PR IR i I Yhe DYORSS SRF IZR ARt 1€
aﬁ&%t@@ﬂ&ﬁ{ W 19 Uit 20,50/ T iSind13PGlag efseeadfeng

cassette 31 and ‘a second paper feeding cassette 32
si@?ilarly formed on photosensitive drums 2M, 2C, and 2K,

and are transferred to the intermediate transfer belt.

In FIG. 1, beneath the process cartridges 1¥, 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 informaticn on
ezach photosensitive drum in each of the process cartridges
1¥, 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 frem a light source by a
polygen mirror 21 driven and rotated by a motor, and
radiates the laser beam L on the photosensitive drums 2Y¥,
2M, 2C, and 2K.

Beneath the optical writing unit 20, a first paper

feeding cassette 31 and a second papsr feeding cassette 32

[ B

FRTet
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are di sposed such that they overlap in a vertica
direction. 1In each of these paper feeding cassettes,
sheets of transfer paper P are stacked. A first paper
feeding roller 3la and a seeond paper feeding roller
32a are in contact 5 with a top sheet of transfer
paper P in the first paper feeding cassette 31 and

t he, second_paper feedlng cassette 32, respectively.

a8 RS rtCh At (Rl Ry SR A B Vet ina) s want 1o
1 AL DA Rk LOWHRIC QLAWIRE HIRAIQN, Dhab Jrdpi 29

unit (not shown), the transfer paper P at” t he top
tlrarﬂﬂl?fer fhapsr Fapare fafedibayl cadsdiitns BrdrediSbirgedroller

AL SRR A, AR R T R Bl

mash ¥iteypedhstt be diragisaar |}zb:li_3@e&ve¥ AWk tthe sseqemtr
Q%Per feeding roller 32a is driven and rotated in a
fex MEG Ik sl rdtd isiFmH PaRsyifeding C‘(E\?o‘EtEttE

asho)pecdfR ity anshfdh, RARet R Al ddifed %édlrf&emﬁq_c&nchla

paper feedl ng -~ cassette 32 1s discharged towards th
1q>abekvém@d1mg:cpwmgan 33. cwrma,ntzﬂq':tlw:oa‘e ﬂhu:rEs:tofon b:.r a

%eedl orItoIaSS g{%? tathhe' fgtl r%gtflgd aELprgealoer E'% ed tmp

ir hehepaiersf Q&-iijen_'g faafiage chikdek tepiviched dsiomayddese ;
C|foa| rs of transporting -rollers 34 and is_carried

Wk RERFFpedidE d2 3375 ahe Fed st 2 s dge |
vég%léglfﬁffgétfﬁdeH ﬁﬂgaﬂ¥qﬁ¥ d18RAIN PRSI AT A as

pair 25 of registering rollers 35 is dlsposed As the
vigwadfiar thrapbradgramat Mcs:acewl:by wWheg, fdie sgfcond paper

gddans ort|n Iers i S ched .bef ween the pair

‘?r&gu sﬂlélrl ngﬁr ol %r Jé‘? aﬁl&q e[t 611:te&oriL of* both the
cd@iﬂuﬁfﬁlcﬁi]@-ﬁ%a‘ irfedtider bkhenddiRgngoaidiof{not shown),
reg%sterl ng rollers 35 transfers the transfer paper_30

rafv Lgfp s atie ab hitRy twar S ®pper feeding
célgcﬁ’c;ﬂ;%@lﬂg 1|Pss aANNE éatég]f HIREERS t@??&g@e eleﬁlnr]g'vh)assage
provi an |1 nterne ansft er
i A 40lunedliudi mf apm ittt rewinetre tbddus frevl lestst 341 are
ditshpar:)se Velsonegnq:lheessy’;!e}/peirn tteheedi%% passage 33, and the
tEransFer paper P fed to the paper feeding passage 33 is
pinched bhetween 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 regiskering rellers 35, the
rotation of both the rollers stops for a timae. Then, the

pair of registering rollers 35 tramnsfers the transfer paper

P at an appropriate timing towards a secondary transfer nip.

Bhove the process cartridges 1Y, 1M, 1C, and 1K is
provided an intermediate transferring unit 40 including an

intermediate transfer belt 41 that moves endlessly in the
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countercl ockwi se direction. The internediate
transferring p unit 40 further includes a belt
cleaning unit 42, a first bracket 43, a second bracket
44, four primary transfer igllers 45Y, 45M 45C, and
45K, a secondary transfer back- 5 up roller 46, a
drive roller 47, an auxiliary roller 48, and a tension
roller 49. The internedi ate transfer belt 41 1is )
cant& res L 9 e riirdidved TS hfE T ing
QU el Secdikect RoBeY Bekndidyg vantand, rat atied:
by the drive roller 47. The internediate transfer
briggilet4 ¥ 3,s 21 Gopionch &t asdatedrd .t fouropr Wenmmransfer
I.r ol l€rs Y, 5C,
r‘Dpjhlo 033155}{ “t i4v5§{’dr4§%s' f@wqu\;\ﬁ % s%%n‘b%éf& g:ra&n%%éa r back
upprididrar td@gnsf erifvepsoliespddt,i vl aux@liary exvdrlse: 46,
face (per.ipheral surface inside the ] .ogp) of the
arich o AR 4T TS A0 belThs LN L2 iesater g o beils 41

i DY AHIHARPRAT @ HR ! RAlGHH Hda dranefadd Hov@@NR &he
positive) is applied. As the internediate transfer

coygite il oqasises dovercttive iy dedyna cadgfesy andsdteri-achéy
Y. . K e afiter. _anaother., .the Y C,.. and \
cnfy oo e e HEen AR G Xl Cp0 & 1
piatthe2K artaresimp eficniesed 2 rand toransifer edld® e f4cant 45M,
face of the internediate tragnsfer belt 41. Thus, a -
4 3 urMo i &l Ml SO ASETE L 47fa gE WiFe 2eir n&f e 2C, and

2K, f R P R LR 16T Per ©1ifpd, M PRctiRR1y. on a
internedicate transfer belt 41. 'fhe secondary “transfer
reysgiesufacs | e dehegeds sar fa5es dovridar yrhe dwsipdr ofi the

- by pinching .the jinter I at,e _transf bel.t. 41 wi_.th a

1P B0 CdR HerHE WG Aot ag BiG e oR an

podldret s icgdgoafi tehe d ntherimed athe tioaasf grfobeltamgle, The
pair, of registering rollers 35 described earlier

PYRSdTAnd § PRRIfEd pafsr Be dRECTESCHE tee SoRaTprabelt 41

padds e Nithelly 18 ralrP R DT MNACEM et RE 1, ¢, and
four-color toner image on the internedi ate transfer
K sgle afterTRaobtbhear, - ddieor? .t dheC.i mEge Forronigg images on the

P‘hisﬂgz%gengs%ta]{‘%a Hﬁ_@f’s}j 9221' s b ?g, t gﬂ:ﬁ e ia%ds lé?é %q:tee ds utp% raJl. mposed
and transferred on a front face of the iIntermediate
transfer helt 41. Thusa, a four-color superimposed toner
image {hereinafter, "four-colaor toner image") is fFormed on
the intermediakte transfar belt 41.

The seceondary transfer back-up rellexr 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 F 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 subjecked to a secondary transfer, so as to be

AT RN
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is 14 transferred to the transfer paper P at the
secondary transfer nip. The secondary transfer is
performed by nip pressure and a secondary transfer
electric field formed betwegn the secondary transfer
back-up roller 46 and the 5 secondary transfer roller
50 applied Wi th a secondary transfer bias. Conbined

te cQlor of t transfer aper, the
etk i T s T Gl B @ TR e Sty
tddmaer toner FFHEﬂdéd&hdﬁﬁyﬂtﬂéﬁ%ﬁ%¥3QEﬂ§ﬁatﬂdfﬁ&§fQi 'ﬁi
10 adhered to the internedi ate transfer belt 41 after

PRI LTy anchrio FTatislirse doiadarfie o rediisttarl onif e Ithifprmed

I ot .
AR S R PSR i S %o M.
sadnﬂdnhym;ﬁhqwﬂssutﬂman;Hﬂﬂdgpiﬁﬁﬁzmmiﬁi#lsédundnﬂﬁ

unlt 62 is di sposed. T e f| beIt un
LA i e e o s e s Lo
t%ﬁé‘EﬂﬁﬂJﬁ%EHE*EHﬂé%llﬂHEéﬂbéaiﬁ%§Qﬁ@d%@ﬂbdicr

heatlng roller 63, a tension roller 65, and a drive
tQﬂﬁﬂeﬂmaﬂ? The heating roller 63 includes a heat

genef.at | ur. G 2 I d heats
p T AR SPhS che BB TR 1
adifeasslrticz ititg: riolteametlli ate driareyfeantherlat atled fitter tHssing

cl ockwi se directjon, and is braught in contact with a

LG G SRR TGP TET 68 offest (I tife Sleanéd

byaaid M1 in®y uHs.az Tixing nip is for ed
bet ween the 25 pressurizing roller 61 and the heating

r ol 17063, thﬂr@qmﬁiﬁs:ﬁmtq@m&erp ntifpat apddsdsa pmit 6o

%ag[eyarré)dl‘r atrg ZJ 2 ,%Q Oeif egf[ tstii i Sﬁe&aa(%‘%d betl%munlt

52f |1>@ rmgsu;mstecﬁo E\Hmrfﬂmng $edar rurﬁxt fazomridieldayv@r fixing

i de tomards t he upper side in 30 the dlagran1mhlle
b%& gitrdheP ¥t elimsalag M ;ﬁﬁa €0 ESTEAAET B S he

dlfr‘éi:‘t']g:rrpelﬂm.% AN RIRIP Wicted mRQthhal ddher 63, a
full-color toner image is fixed onto the transfer
tqnﬂygn Roller 65, and a drive roller 66. The heabting

roller 63 includes a heat generabing source such as a
halogen lamp and heats up the Fixing belt 64 from a reverse
side. The pressurizing roller &1 is driven and rotated in
the clockwise direction, and is brought in contact with a
front face of the fixing belk &4, opposite to the heating
roller 63. Thus, a Fixing nip is formed between the
pressurizing reller 61 and the heating roller 63.

The transfer paper P that passes the secondary
transfer nip, after being separated from the intermediate
tranasfer bhelt 41, is fed inko 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, s¢ that the
full-coler toner image is EFixed onteo the transfer paper P.

After the fixing process, the transfer paper P 1is

oo ey aae
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After the fixing process, the transfer paper Pis i.:
15 r discharged out fromthe printer after passing
through a e pair of discharge rollers 67. On an upper
surface of a casing of the peinter, there is a
stacking section 68, and the transfer paper P

di scharged fromthe printer by the 5 pair of discharge
rollers 67 is stacked one after another |in the

digchiag IR it i IFPB B NP HN M &t 'GP ats g through a

pad it %ﬂ&ﬁﬁ%ﬁ&@&%ﬁéﬂ&%ﬂm ton 4h Bl tQNeFace of a
cartridges 100Y, 100M 100C, and 100Kt hat

casiguhmuiddilee privtee, diene ticher stk idis posadiomhed Y, and

e v b TR e Rk M (S R Y e
patint tsf afi ddteargy aeeiSisinyg drarity i dgasclY, olda fiar atthther

. 1K.. Each of these toner cartridges 100Y, 100M 100C,
iy e gt D Bt 8 rom the process cartridges

1Y, ddM ~ r ' i t bt er ;
t he fouE'rriL &Po%égg 5311? aﬁ} tjtﬁ dlglzag %ﬁiﬁé&?ﬁﬁﬂlﬁéb %ﬁadrpgifrggl?hneg HnLE

Aptios wemad MAT IdgE Rt HOGtht S0ffti atel 100K that
2d ARSI 10 Wt 4, f G SO Loner ] unge, forging,

uni rife d toner itage on transter paper.

¢ Fldad X itsoreeperispatid \wond rewattovmidug 4 nedwnerooM, 100,
cartridge 1007. The toner cartridge 100Y includes a

angh (4GB A iRkl et Sty oL GRIAE YHdtE SHovid)e and !

prodad d ETca ShaRkk halvden 026, Ther hat d8la d0%F Iese

engaged With a front end of the bottle 101Y such that
ke ovArtst idgopeil g 2904, 4 X¥lhntarshd WK tatee stdchable

1017, and hol ds the hoitle 01y, s hat bottl e
E R D SRR o T 2 2 B of
resfyeRw ipraity udes from an outer side towards an inner

side of the bottle 101Y, along its peripheral

surfaddie Wieiitie ddtt 10U PFAcs Totaddisigas diive, 1C,
amyYSlEleMthe optical writing unit 20, and the intermediate

transferring unit 40 etc. form a toner-image forming unik
that forms a toner image on transfer paper.

FIiG. 3 is a perspective view showing the toner
cartridge 100¥. The toner carbridge 100Y includes a bottble
101Y that accommodaktes ¥ toner {not shown} and a cylinder
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 101Y, and holds the boktle
101Y seo that the bottle 101lY can rotake. A protrusion 103¥
in a form of a screw protrudes from an outer side towards
an inner side of the bottle 101Y, along its peripheral
surface. When the bottle 101Y is rokated by a drive system
{not shown), ¥ toner in the hottle 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 koner
enters into the holder 102¥ through the opening that is

[EFERrT

- Ay

e
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30 not shown), Y toner in the bottle 101Y noves al ong
the protrusion 103Y froma bottomof the bottle 101Y
towards a front end side of the bottle 1017. Then,
the Y toner enters into theghol der 102Y through the
opening that is f-c is provided on the front end of

t he bottle 101Y, which is a toner accommodating

rece cIe end face f th hol der, 102Y in
prgyided @y dits drart one T | sl is 2

tcﬁi&nla{wm%{?r%\éldt&ngf’ Eéﬂéﬁ%cﬂh' s nozzle rece| ving
openi ng 109Y is for receiving a suction nozzle, which

is fqu@di e Isiqfe o thiwe hoddan 0204 harh astieds of
e neceiy Lopeni 0 .
poslr{!L i oni ng gjlcen rdetcr:% Vi %‘S I%%en|J'h‘ngrsécf. rl‘%\?‘% %ré:'aéhmtgav]iﬂngéf S
fearnidametTeri ss lncgid ey rsxomdilveingt grettival 10691 Hes Hhmozzl e

rece| V| n (0] n The e po t| 0n_| n | n rece| V|
raga el % R ¢ ot g R ey o G, the

pf@ﬂﬁ%r‘ﬁ dﬁ“ﬁgdﬂnhﬂgeéiﬁfk%Hé'ﬁbéHE@{rdﬂﬂfﬂfﬂa' orriRify

i nsertion passage (not shown) is forned insi'de each
1041 @%iﬂn%mmt@qmm@m MR Gdeniny epergngs 110Y,

t 1 i:f @Gt al | ely o th
oo T % Uhest® iy SRy St i of e
ndeotitd erel@1iViirgy g iofg .a ﬂmﬁsmlﬁﬁ&ﬂﬁﬂﬂnﬂﬁ@ﬂpﬂm[ﬁaﬁklvlng
rigidity, so as not to, be defornmed by _an act when

ORFHA% Y a RS FHFGeat. AFPES M4 éfﬁefr e 20 axis

ofV I RSN RE &HAddutdge 144 e Ngadi ragheact 'aorﬂ:ﬂml\intéé@cttmn
is a part of a toner replenishing unit (descrlbe

Pd RO mts sterry)i dge fengegi g sdalst isdeh iy bhee fi xed
pooélﬂ%nli 1%”‘4:@(:&1 gﬁ%ﬁ:%%ﬁl@'lg 1&'05’:!6 £ efn%‘é'pgt ﬁgtong a

carrying Y toner such tion rozzl
dm&c&thm e raEibkdr textterdsliire ot iher icfonbdls difr ectta@ion of
a front 25 end portion of the ,suction nozzle 73Y, a

tf}eoﬁattrle?cé%%g e ey Oler Aed&ds /f » £6%R i s
mAtQiRA. MRSeRY Qﬁ,grprh# iR ySi des 0f rdie SHEd R MQEHE by

73Y, positionlng pins inthe formof a rod are
arf impedEt arekTf o fesl tbhata rdywing gear.

FIG. 4 iz a perspective view showing a cartridge
engaging section 71Y that is a part of a toner replenishing
unit {described later}. This cartridge engaging section
71Y i=s fixed on an upper end of a transporting pipe 72Y for
carrying ¥ boner such that a suction nozzle 73Y that is a
pipe member extends in a horizontal direction., On a2 front
gnd portion of the suctlon nozzle 73Y, a toner recelving
opening 74Y for receiving Y toner is5 formed. Moreover, on
both sides of the suction nozzle 73Y, positioning pins 75Y
in the form of a rod are formed, and fixed so thatb they
axtend in the horizontal direction {(a direction parallel to
the axis of robtaticon 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 positicning

member, sticks out further than the front end of the
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extend in the horizontal direction (a direction
parallel to 30 the axis of rotation of the bottle). A
front end portion of the positioning pin 75Y that is
a protrusion of the cartrigge engagi ng section 71Y,
which is a positioning nenber, sticks out further
than the front end of the 17 suction nozzle 73Y.

Cartridge engaging secti ?‘E]% 7IM 71C, and 71K f

IRIRN L GRS L YR R TR

anderLartd s dase et N0 SRt | hr BY haARd c1d sfaddicl ude
transporting pipes 7211, 72C, and 72K, 5 respectively.

CPeFISER i 9Ty ashe e T orrddd Ryw 00N strsiiom HYG and
. r enl.shi. ' t t osi ti oM g pins
=B e R S dhiger T RO

rddfeciwgley. inserted into the two positioning-pin
recei vi ng openings' 10 110Y of the haqlder 102Y. Thus
t he Wiy Sty fifner "fas‘-'tf%égﬂi? ?H’t Yo ind 1. 3

of %%oﬂ%'%ﬁéﬁ%% turQi_!E, 1o EweP ﬁ&‘@iﬂdﬂ _-pi'l}bﬁ 75y
suction nozzle 73Y shown in FIG 4 is inserted into

0§ hdvenozad b kdasei sngrpigpe gl 09 Y Iof  ahemn tighefIG. 4 are

. [tri for..Y shown in . FG. 3 15 Fl i n . .

LRI Sk W A fh g ety Jhentngs

11O Yo £ Hte: Mol arr 10PN £ hethdss, aHeospiac|@mriwidiandgor ¥
mepber of the toner cartridge 100Y i.ncl udes an

13 g hJ e @oh thditherdgyds WRIFEHRD Y el PE dhipo

t& tﬂ@é&fﬁﬂé}_&e”iﬂ@ ARG QD kA £ or R diRanaral . 4 is
The 20 manufacturing process is facilitated as these

ingeriehsinte thormmar sepmarisiyng Mradovey , 1GHe of the
r &RSAGL NG Acell gf‘ rh;ts s%o&fpié%\& that covers an

o -
Opéni ng (not” shown) on a front 'end ~of the bottle 101Y
whi | BI@NoR0 N Gat datp Ide D qidd =5 el8iYse antbw &off Ofted toner
storage section 106Y that te y, stores the 25

il
BT DR | TG L A0S Gttt @ | KRR Has
h@ldﬂ'ﬁ@rfﬁ‘ér@ieﬁ@f | 184 tM@%éﬂHﬁdéﬂ ?‘irfﬁﬁ‘@rirﬁldchees an

cylindrical cap 1065Y, so as to fit into the cap 105Y.
enaDing epdioidn  rhede sfgadsberitiwiileh battalenoH Borrous a
né@gfgistEgﬁiﬁH(égé¥¥Ln 104Y formed separakely. The
manufacturing process iz 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
af the bottle 101Y while engaging with the bottls 101%, 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 105¥, so as ko fit into the cap 105¥. &n 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 10b6Y.

A dent is formed on a lower portion of the toner
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bet ween the toner storage section 106Y and the cap

105Y. 30 This maintains a superior airtightness

bet ween an inner peripheral surface of the cap 105Y

and an outer peripheral sujface of the toner storage

section 106Y. A dent is forned on a | ower portion of

the toner |.. 18 storage section 106Y, and the nozzle

insetting section 104Y is fitted in this dent. An O
sHATRg el 68Y tiede 100 upset Ehawicoat s ipseatiisr Ggstion 104Y

idnatietied 44 SHAOWARD befeen ithe 1 didn§lad! ¥98 1 ber,

section 106Y and the nozzle inséerting section 5 104Y.
wHﬂmhslmaﬁnuanrmpqxduaﬂmananmqynru&ﬁpﬂﬂﬂmﬂaﬁwhEtNE@@e$$eﬂ
nner_.peri pher.al surf@ of the toner _stqra sect |

EORY SHRE S “oFS TR TSR A el hOP4r 18, PEEtAgS Section

10favt,t | MGitshenaleazie s @serilghna isedighrhedd Yethlden & i s a
cross-secti onal VIGM/ShOMAnq a front end 10 of the .

racgiEe dPRad e TIORP IR g G g Isédhe r*fﬂtlw-é" ERERge
s RRleNI1HHNG NIt FI‘%tq:wdéerduct@r I35, E tha f%eoffor

the bottle 101Y has a di aneter srall at of
Eidiimau riibie nﬂ?aﬂﬁaﬂmﬂﬁnu;dw{qauhuﬂnuﬂﬂ%ﬂ snaller

por " .and an s _f or.ned a front en

Pht €120l 42" o ribost Shtd iy SR stiying’ 3 qapt ¥a
ovhesd tfo@rezem@aﬂzlrﬁgigw tinoy dEdidniRg bededy s?ettl CilﬁS kOl toner

froma peripheral surface of the smalle portion. A
relﬂlleéﬁ%ngeé’ﬁl&n 1 P PWIHACTdGadk £ romt éﬂ"—’i Porg iory g the

bofl‘ﬁl%xtl%rﬂalha%e | Rhehile SUTEAAS 0 vhle SRl &fF RORLLEAN L hit

fornmed ahead of the gear 111Y towards the front end
OEyhbg 2@¢¢ﬂﬁihélﬁoﬂhE661@$YtEA.cYBmﬁdiEcapospaoe"ﬂorand an
rece|V|ng IIer ortion of_ the bottlﬁﬁlolY

CHESY R nf:c’ﬁg'e - FOSYBT (R RS &8 516591 IAT portion.

A Rl 13i1an hhidYigstd e rowhelomor RAYadlely Riehala driving
surface of the cap 105Y. The smaller portion is
9996t éttd-b'ik)ﬁ SnGadedm @ &qwh@éelww Laggcpft fae sgadder

sl 0SSN SRS e IO AT e
fmmmewmmngeg@@ﬂl@mri@mé;ad'hmnﬁaqg of the smaller porticon
is formed ahead of the gear 111Y 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
1053Y of the heolder 102Y. A protrusicn 113¥ sticks out from
inner peripheral surface of the cap 105¥. 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 oubk from an upper surface of the secktion
104Y, and this fitting protrusion is fitted to a boktom of
the btoner storage section 108Y inside the cap 1056¥. A
connecking passage 114Y is formed in the fitting protrusion,

and this connecting passage 114Y connects to an inserticn

passage 115Y that extends in a
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protrusion sticks out froman upper surface of the
section 104Y, and this fitting protrusion is fitted
to a bottomof 30 the toner storage section 106Y
inside the cap 105Y. A conpgcting passage 114Y is
formed in the fitting protrusion, and this connecting
passage 114Y connects to an insertion passage 115Y
that extends in a 19 direction parallel to the axia

digsddqoporliifd 6t e oY, ittt FoFA dherhettle
1(51%‘1”%{ 1Mk RARSAGE 1IhE ediids iy raliad MY extends

irection orthogonal to the direction of "axis of
s nsiathitonirofa tdierdydtitdre oy gcawd tivetdfeordd radielon of axis
qQner_.5 can dr, | f-weight. _intg t cti
t:'ftnorz‘jz aetl,%\?t\?vﬁ?ﬁu‘o%tscgeﬁ nl\g/]eﬁsztg’agar?a é%.e %rno -’shtg%eg toner
cahudgy bieneart LkGgHAas ddte thsammatiianretreyz As 1t «Wfthont
the suction nozzle (73Y) is slidably inserted into

QI (S (L pads Fpd-Flmped RRER AISRDathdn hdas the
sAREM e d DR GRNEH A NG PATIAYS L QokAE | & PhHosed by

the shutter nenber 116Y and when the suction nozzle
s173Mh 1y imsernted iintte tHe insemttiion pessage LIBY, the
i rti.ght.ness between an outsi f the hol.der.. 102Y
A B R Tl M0 SIS s, e R
11sanels Hiltssedvisn dHie stardudrdgenbiat 1N&y tEel suedrd ahe
nozzle 15 73Y inserted into the connect.i ng lpassage

suptaen) MGFRles Y 4% inssided ginda Shsy et

L]

B N T g

_ _ SigHe PATRHS
118aKIgHE LS A ddeB diGrdNen $hl-A0R SACHRN HIGK,

thr’ough the connecting passage 114Y. Furthernore,
10@¥e rarnches hearaarirdye: lirg getssaggetldriforcar & imaitHerined the
transporting .ability of taner ir. 20.suction.s
S onte o Bt 1 y Ry Bhel e S Ry gpzale
735 posidttianeathddmd alwinediidey paweagenndcty nigs passSage:,
. 114Y, the connecting passage 114Y and the insertion
1th s RRE SISy W PTEHARY toiedadf &t HEE R 1Y i Gl Herom

! . BY G St !
tl{réewilgrfﬁlggr;btopen% ng'%Z%b]l%ngmsE{]ng in IigI %Héf:’ec The ttgLr?égr

pasraagra gl 4t o Hurd heomerrest ottege tSectdagt gy Is emiihe
dé¥3¥£§¥aé¥g&ifﬁ]gﬁglf%é)sﬁ§¥€fﬁgﬂ§y¥if¥¥jof toner by air
suction is prevented effectively. 5Since the shutter member
116Y is positiconed immediately under the connecting passage
114¥, the conneckting passage 114Y and the insertion passage
115Y are shut from each other. An end of the insertion
passage 115Y corresponds ko Che 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 hottom of the toner storage

section 106¥. Since the connecting passage 114Y of the

fitting protrusion has a conical shape, it functions as a
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accunmul ates in the connecting passage 114Y of the

nozzle inserting section 104Y. The fitting protrusion
for fitting 30 the nozzle inserting section 104Y into
the toner storage section 3Q6Y functions as a bottom
of the toner storage section 106Y. Since the ;
connecti ng passage 114Y of the fitting protrusion has ¥
a conical shape, it functigns as.a 20 hg p?! t ' i

hat
hORRTTR G ' G SRE S, HOMBet AomidiTo B EOm 438 L0 fhgaper.
THRE UWRer Ry HRP %tsl&ldbuﬁiﬁce A ridOH Ahiofend her

connecti ng passage is closed by the shutter
Cheersameckiisyy pafsagendl Adods wotofaowy FhehehHd@n impmber

sage Y..S fr t he fi .
IRRCHE PRbi ¥ gt AL O RIS ol bemge 1154
Fridae Hins efdrire: pass ages sELEY 1 1kaf.or eldriseriteqner:arart riisdge

100Y is set. Furthernore, toner . can flowin fromthe
pregicarted Freafe L& ¢tingh %exft%oal e ARGG P ThEAASE IV 15Y

b & PN @aﬁmtdgglﬂmw%n%émen Fub® Hd¥@nore, toner

cartridge is set. FIG is a perspective view show ng
can firlot lendrfom pdre itewmesf Sheeagshaecdamany (1dfE #eoheg n

thi.s. .di_agr th ak f. ex i ency:, .t C
SRR R e 5y SR Ria RS giftns when
tHisl @4 dtr ftdhee fior meaf, a ring made of 15 sponge, which is
a porous as well as elastic material, is fixed b '
sti didi%g 1 5t SFFSREALIGT FFThe A de DR (Y e |

pcﬂ:oc]i\éﬂ i e d QRRleSIQAga KROUIMY 106h s ShpWyrdh, for
FIG 6, the front end of the bottle 101Y rotatably

tr@wg@gj@a cvigdpadiercap 18y casut sl Bgai st thige hdlgsadl2Y
. 11BY. fixed to 20 the en t.d O f £he taner storage
1% G '06\‘?: K'Y e ﬂhlgaol{) ot't Iq:elrloeldc“[’fv%lL s of;) raevreln%crag% de of

sffomya Shifiididis -alsrdupraaves 1 it e arddight messerial, is
bet ween an i nner peripheral surface of the K bottle

£ipery RSt 11 G e rra &Bhidati Wy Yeddt &€ 8fd &iF
bAYES ey phendle sWiface Qfrddie LanHpYoR0 Wid &hown in

setting the toner cartridge I00Y on a cartridge
Fiburit,i rgieplatdroy marof afhé heodwrt tlep | 1éhiYs atg adilty, emgaged

ngl: Oirqbe( 2{:?&}:{ ﬁew)ablpcrsoggda%_ 0 t%eSiﬂ%golsaeFa“ai Oflat‘rhefixed to
the end portion of the toner storage section 106Y¥, so that
the bottle 101Y is prevented from shifting. . This improves
the airtightness betwsen an inner peripheral surface of the
bottle 101Y that is a tonar acceommedatbing receptacle and an
outer peripheral surface of the cap 105¥.

While sebting the toner cartridge 1Q0Y 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 cartbridge mounting platform is
provided with four parallel dents in the form of a half
cylinder for mounting parallel the four toner carktridges

100Y, 100, 100C, and 100K. An operaktor holds the toner
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printer, is opened. As this door is opened, the ;
cartridge nounting platformof the toner replenishing :
unit in the 30 casing is exposed. The cartridge
mounting platformis provided with four paralle
dents in the formof a half «cylinder for nounting :
parallel the four toner cartridges 100Y, 100M 1000, £
and 100K.. An operataqr holds _the toner_21 cartridge '
cagert o h Yhats Y e Htddhe gt dar pdidd shdpsit foned at a

fhdNterfDd. THISD, A& fBUHLIHY dhe oldsr HAY @D A end

end of the dent for Y fromanong the four half
O%yuhmdiamlfusﬁvh@dmdm@qwtd\ﬁ dethomalfe adrirddgeal

| f j .
A O U R LSR8 SO 5y d i e,
tHdeariioitd azdticd ddwtid heveehthy es caditdg dgesrif the

inserted. By this sliding novenent, the toner

LG AT T ©F REAGPUPRE ¢1E Rudetersiiedhat the’
efostd ioanhaets Onddigcartr Iﬂgecrr@yrglmﬁ e,

10 In FIG 4 nentioned earlier,” the two positioning
tlp%t d@n%\caﬁtnh@;@alr&&‘ﬂ dge igwgagiew Wedid en papdsbedined
I . repl nIShI uni t. stjck out .nore t.h
Lt M R e R R i
positd qmm.g @Irﬂﬁqﬂﬁ}Y‘lEﬁi eanlapa, ecthesm trati ik itriprins
are narrow. Half_ way through 15 the qperation of

13L& t5hRy IHE TGRS SRRy S THPR nel Y &t thhiidener j
r P 19 R aldar e e hapefdrg EHE&S tQ'fe IHRRE WM of the

positioning pins 75Y enter into the
s\pdsl ati aniag)-i HEY 1 ed@mmmp@hmg@mmwmfnq heLntsonerY are

cartrjdge h n FIG. 3. Then t he er
Ca rcll'd%e C]ﬂ)% S‘tsor‘weset FEed 20 f uaflﬁw vma:&r e""Tar tﬁbto gh
tigd dgse0ft idie qosiddaning piHs tdnér d/a‘ﬁtcﬂcajee Mtderthe

than the tips, enters the positioning-pin _receiving
PSP MR PSS §69 (HARPOME R Ry these two

p &R drfig Ry 1;5%?% G iR GIPECtidd A agenalodia thfing -

dlrectlon the axis of rotation, on the cartrid
rayintdmy qﬂatﬁm;ranlm Afit drhet mcsmmsqammdgsa fmmij,shown

L EPUct L ORI nd IS SO 005, A0S Jperre
fithed GfﬂeerﬁéﬁeaﬂtDZsZﬂcﬁes of the positioning pins 75Y,
which are wider than the tips, enters the pasitioning-pin
recelving opening 110Y¥. This fixes a position of the toner
cartridge 100Y in a directkion orthogonal to the directicon
of the axis of rotakion, on khe cartridge mounting plabform.
After this position is fixed, the suction nozzle 73Y
in the cartridge engaging section 71Y of the toner
replenishing unit shown in FIG. 4 enkters the nozzle
receiving opening 102Y of the holder 102Y shown in FIG. 3.
Then, at a point where the suction nozzle 73Y is pushed a
certain extent into the insertion passage {113Y), the
setbing of the toner cartridge 100Y is completed. Thus,
the btoner cartridge can be installed in and detached from

the side surface of the image forming apparatus.

[T T
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recei ving opening 109Y of the holder 102Y shown in
FIG 3. Then, at a point where the suction nozzle 73Y
is pushed a 30 certain extent into the insertion
passage (115Y), the settln% -0f the toner cartridge
100Y is conpl eted. Thus, e toner cartridge can be
installed in and detached from the side surface of

the image form ng apparatuys. 22 FIG 8 is a
cr os%sed ilond AW ﬁ’?&)ﬂ‘?@'atlhé”fer“oﬁth%ﬂdlgpd?ﬁ gyt end
pd8 PR 1§ Woridge chRQ Y i9Rfe IMON&LONS the toner
replenishing unit. Wen the toner cartridge 100Y i
repdtergrshiige ugditt.r i @@@nﬁ@@t iteqed sefrdardife (1S cmerset o
| e 73Y
e Vi 3 U el BT o' (el SR BEsS i
urtilte nﬂmersmcﬂmmam&ucﬂﬁm Qo AAle TQAZ |Te dagib et ithg: toner
sectlon 104Y in the holder 102Y. At this tine, in the |,
TSR §§§§géslﬂﬁﬁeﬁqﬁ§ e e st ipfepassage
1Pe8idd %%d rids@ille LAl iy cornagil NG 40 pASIRISOLLEY
noves by sliding fromthe right side to the left side
104Y t hétWditdgmarmhimg b@mgh@mnt@qrh@afaﬂ@qe didY,ofche
{ uction . n Y Jd.nser to t nsertian
Shpurakgzsezrg o qi‘hzéé’(ne PO Fi efq hl%n‘glélr © 1&9%&?&&%&&_\}”@
pdgscigd Na 400 Sctie@n Ly @mam@erfrtdne bbenneEeihng ipis $age he -
114Y, 15 to a position right under the toner receiving:

Lefderiinly (l?wh% pimaEamy Pip PSinge s achd o St fgpgt end
oP¥Hd Ui diheicsuald oy NQZEe e Y ntNUShe ﬁ%éﬁ&%rn

storage section 106Y and the suction nozzle 73Y are
Pacsc;rar@ctlel(ﬁ‘fvu aﬁﬂw;cmm%%agwg@r 114Y gtvelgeaway

noz |nsert|n |on 04 rings 20, 117Y
ER T o Ry Rhokt Sne Eriearitly Bashhl, 11ar,
td ixegh=an iam idiRger: mﬁfda&hem ts:mrefracr%d@fmm@ ipReinicon 74y

passage 115Y. The suction nozzle 73Y and the shutter
indiiter Y1eraridad o the ifreett esw @ﬁé&%ﬁ@ Pis ¥hfhiguetion

ndX6Nel rﬁ‘ﬂ ng 'ﬁ‘ﬂ'd Nl Wnte.lro%t% atgtée &I RS leEZIYan & he
of 25 the two 0 ‘rings 117Y is | ocated towards an inl et

sigidieon (Wwozdlee W3aceing myroperticgy v ify dinet e roewided pRssage
1 pﬁﬁi o?]? 114Y nd 1%%?9';%:1%@ Sselc %.%tnl debiet V\%D tOhrlngs

117¥ made of rubber, which is a non-porcus material, are

BT L S L B

fixed on an inner peripheral surface of the insertion
passage 115¥. The suction nozzle 73Y and the shutter
member 116Y slide in the insertion passage 115Y while
penetrating an inner portion of the ¢ rings 117Y. QOne of
the two O rings 117¥ is located towards an inlet side
(nozzle receiwving copening) from the connecting passage 114Y
and seals this location between the insertion passage 115Y
and the suction nozzleV3Y, which is a pipe member.
Accordingly, an inflow of alr from a gap between an inlat
{(toner receiving opening) of the insertion passage 115Y and
the suction nezzle 73Y, to the insertion passage 115Y 1is
blocked. Ancther O ring 117Y is located towards an cublet

side from the connecting passage 114Y, and seals this

WAL aa
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and the suction nozzle73Y, which is a pipe nenber.
Accordingly, an inflow of air froma gap between an
inlet 30 (toner receiving opening) of the insertion
passage 115Y and the suctigeg nozzle 73Y, to the

i nsertion passage 115Y is bl ocked. Another 0O ring
117Y is located towards an outlet side fron1the

connectin assaqge 114Y, and seals this I oc
1964 e EtdrSsrs &ivg &ﬁ‘%@é‘é‘epf‘fs“’?%&jﬂ%e

nd¥ZZd € 33Y. ARCCHAIRAlY, AN inthlewaf Al ﬂfdﬁnéigh%p
bet ween the outlet of the insertion passage 115Y and

batweers fdis owideizicd 1 iiqagirddiesd Pagsage dduit andoride
v Iy ¢ % fr i ng
s SR e b oA R BV ERRER et < BEREE 00, 1
cdrorgfandee iive migitinm Wwart t(mq:t:aﬁmmm)i foaus et itrhe hgaayered .
111Y_of the bottle 1& ge with a drivin ear ]
76Y T FVF RETT &84 iy SEh ©n ALg ‘

réi:fléﬁl%lgﬁafun?@( (notdrdneRm) 10 RRG d0 e ddur QHV‘:* \HﬂWG:he
source not” shown), due to the - engagenent between the

baditila dd lgedic EEagfd witd: gedlr lving deEre 15dt tlixerDbe the
ol t |I .hej ng :hel d e I
R T Boner 1 (e B0t (18 08y eko o df eriven

arfd Qratas b efce Aty e;ndi:ijdmg)fsdmebqu-tdte 1Y 1,0 daref rantche

end side of the 15 bottl.e .101Y, and flows_ into the
SRR AT o R e E8 e i drEEV "I il g&d ey Feffent i LY,

SU.Cthn

th% GRa1d 8 AGC Wi Aled JHL I @e i6QPHRAM 18, RASSaEA del Y o2y.

t hat has becone a bottom of the "toner storage section
ﬂcm&‘ﬂlrmeht d dopeuntidy ddvg divtefle A otia |C@rraila¢btﬂrmm a

t botdle 1 u t ol der
o P S it T s TR R B ¢ Oy riE gl G the
batatlad €0yt keid drdws dge ovabet itegiey attforage HBewtden, 106Y
an i nner mall of the pin |nsert|ng passage i nsjde the

oipddiq itsHidTF- it Yrecdifithg T $p8mitnds PrOETMLlAdRes 1ohtde

cdhRROSId RN PN 446 ¥hath @D HeRlcld on 1R tidhe J1ohger
102Y is prevent'ed, and therefore, the holder 102Y is

tqiray edfiosh ey (ﬁﬁdt@qrg ¥l i gned. | n anot her exanpl e,
theﬂﬂé”EUS|%%dy¥%££3%15§%§§E%% rotaticonal motion of the

bottle 101Y, it is assumed that the holder 102Y that
rotatably holds the bottle 101Y is about to rotate on the
cartridge mounting platform. However, an inner wall of the
pin insertbing passage inside the positioning-pin receiving
gpenings 110Y hitches onte the positioning pin 75Y. The
rotakion of the holder 102Y is prevented, and therafore,
the holder 102Y is prevented from being misaligned.

In another example, the protrusion and the recessicon
can be reversed. Specifically, instead of the positiocning
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

proktruding section extending in a direction parallel to the

L B
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can be reversed. Specifically, instead of the
positioning pins 75Y, the cartridge engagi ng section
71Y can include a 30 recessed section that extends in
a direction parallel to theggaxis of rotation of the
bottle. Furthernore, instead of the pin inserting
passage, the holder 102Y can include a protruding
section extendin a direction parallel to the 24
axhd soﬁfrqtrﬂtaltqlb gfoftq'iehé’% 9. In an area of the

transpoid iykDide tiY GMgedad fp pitdie BuctdHhnezzd &4
73Y (not shown), a suction punp is connected, and air
then s QieIn inpadie thBhsiyort isiyyilpe 7 20E jiogn S_Itmdiﬁby

t t t
HHXAPed S i o B e bl P o
i=conneeid Ny passagea il f arid & endtaner singr.agaeis erd cmu:

16Yviathetr nsporti ng e 72Y and the suction .
DT ARE Stiihpey 1oy RO VRS dondr tidged to!

tlrﬁae%drﬁ{é_é&@a\q Jg%ﬁ}ﬁ';é he CORCIHHY fRAeSAe8 ol \é 's%ctmn
sucked into the suction nozzle 73Y. As descri

1Hijovei 2 ttHes g*-srpﬁrmwé@mq L Hen sledtt iamel tﬂmeﬁaig:etll%wcmﬂie

e cti no I Y|n rted in th nsert|
p‘};ss%he gr\l(—l [ ézstgoa 1% lbn Stiq.h ect?nreilln% f%get haicfC %151[”"'-Y
arih r=Heo rean essaAln g g:amm;&r 11@Y tihe mafdiesd hand, @Ehegapiction

bet ween the cap 105Y of the hol der 102Y and the bottle
NoFFE ehigaged with the cap 105Y is sealed by the ring !

sealadl 1% -t iNald 1abArDONHES BRI dBIMG ARG i

to this structure, the airti ghtness in the gap
pacf@ftmrﬂlt% gl ihf@eraumqsamgelaum dngs etitiee s Uatticorthe

Ezggbe?n&g)\efsl%%sbﬁt%# qr; Lh < htheg*H 833 'ﬂﬂ"%hat is

e ca
a nﬁga{pmenm wlmg Snaateacad op@dh tiHe tdmme&ucrtarmw, rzaoz;ld;e
73Y, the connect| passage 114Y, and

bedptilyd e GaRon ORI6 P B st &f“ztﬁwé"%&heor?ﬂfé‘—le 101

erHBbd bt WS ddb fodR QW Sl iU aGhd RS rIpRieal 118
bet'ween ltthe bot tdbe 101Y and the célebg'“lOSY V\rﬁ%r eea he !

thetr tiggha mesous saariflerg eremb@mcr étcelopditiee tai rthigaches
SEJH%éH¥QNK%hIIE% lghtness in the gap between the

insertion passage 115Y and the sucticon nozzlie 73Y is
superior than an airbtightness in the gap hetween the bottle
101Y and the cap 105Y. As a negatlive pressure is devaeloped
in the suction nozzle 73Y¥, the connecbting passage 114Y¥, and
the toner storage section 106Y, by suction of the suction
pump, air flows in from cutside through the gap betwesen the
bottle 101Y and the cap 105Y, where the airtightness is
inferioer. Concretely, the air reaches the porous ring seal
118Y¥ through a gap between the inner side of the cap 105Y
and an cuter side of the hotkle 101Y. Since the
airtightness between the inserticon passage 115Y and tha
suction nezzle 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

A
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11BY through a gap between the inner side of the cap
105Y and an outer side of the bottle 101Y. Since the
30 airtightness between the insertion passage 115Y and
the suction nozzle 73Y is gmintained well by the 0
ring 117Y, air is prevented fromflow ng through this
portion into the suction nozzle 73Y. Therefore,

suction force is exerted 25 appropriately fromthe
ARRHHRT 16y & 288 tHhen TREEY 5&Rge SN AR &ordbe

suyi:li%n H{otA &amuRG, Qf the i emoudnt dSehiar ¥¢doner

fromthe toner storage section 106Y to a devel opi ng

1ammsc3mngadwém rither Lomerf sttiversgier tseghitimes d Gfat weerm
h II’ISI de a}ﬁ__]d tS| de of the toner cartridge
9#1 “dbes ng“t flow into the toner

Cartlrﬂ dgﬁa auaﬂllgl-mﬁetdme PEteideon Hife tike idsuciriddtpumutside
This causes the bottle 101Y to defaorm due to
ofo ¥ Hiane In st nisiasy dO0Y d5 AiGReVEAl i RuthEassh&ot ¢ low

1 WHAGE N0 Yoa 118 den GiiSeall LABYHeS RAS R o RADUS

mat er|al Accordingly, the toner storage section 106Y
surdsiora Hump.| e ﬂ’we.g:atqaneaqﬁ ddsutmtdue tld lthd o gindrorm due to

cti.on, .so ata Jer a f r flows into
U it SRS TRV R ar s R e
caldbf.d gEhilsy qor, e e &mwla_;e st dafiermdtsi :md@f cifthe lpatricus

101Y caused by to the exceSS|ve negati ve pressure

mapife ither A0aandidgey 166 CROCT, ShFarsoR S HO6Y hds
a SR r&é@jﬂﬁﬁﬁé&%&@%{ueﬁ% 08 HAY s fdtGord s

a perspective vi éw show ng a toner 20 replenlshlng
thati ta Torapwtr igms ey Wtﬁjmjlmgfmm thiEhgonaghextorage

| eni.shi it l.ud t d t
I T s fanke e e
deffMmathiks amdhElleotand: fiaury stiaideen lpunes tHY exfMsive

78C, and 78K. The cartridge nounting platform 77 has
NG W REE ST Mt9e 25 form of a hal f cylinder for

MOURH NG d 0 PALA Bl e fod, ﬂdvteracfﬁftlrddie%vbo%e
100M 100C, and 100K~ On ‘a I ower side of
samﬁtstnupiuunnasrnrqﬂbnﬁarrnﬁﬁtrﬁdwﬁiw%ﬂbloplng
FIG. 9 is a perspective view showing a toner
replenishing unit 70 and its surrounding structure. The
toner replenishing unit 70 includes a carkridge mounting

platform 77, the four cartridge engaging sections 71Y¥, 71IM,

71¢, and 71K, and four suction pumps 78Y, 7BM, 78C, and V8H.

The cartridge mounting platform 77 has four dents in the
form of a half cylinder for mounting in parallel the four
toner carkridges 100Y, 100M, 100C, and 100K. ©On a lower
side of the cartridge mounting platform 77, four developing
unikts 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 5¥ from
ameng the four develeping units 1s shown.

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

door that opens when replacing a toner cartridge is

[ R
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units are disposed in positions right under the toner
cartridges of corresponding colors. In the sane

di agram 30 for the sake of expediency, only a

devel opi ng unit 5Y from anppg the four devel oping
units is shown. On a side surface of the casing of the
printer, the door that opens when replacing a toner

cartridge is r --- --------------- 25 provided. As
Pryislagbor 2pdids AReTh ARSI AT DAk (fdfigr of the tonex
I Shi i t3070, YA | R 9.0 9,14 d.
e A i
opEX@C ot 51001 bypnpus marg ttidaes A00Y,o0ndi0didi1f4IC, and

5] R S AR A 1,

bt 1l 1268 JTOWHINg G im0 Ne’ Ga raft i dRRg agiud iSRC trilert form
supporting plate for supporting the four cartridge
Tlengagi ng sections 71Y, 71M 71C, and 71K is 10

i nstg! | g, ﬁ@&%tﬂ?\ﬁ%i o QEAIRS, prl%ecfc&rﬂrﬂ:d,gean

engagi ng sections 1C, and 7IK are inserte
erigHgi non &zl e dm serdpcont ipas sdgds (ftot st isfy tihe four

toner, cartridges 10QY, 10 1 I i ch
AR S 1 S i o ey R S
18RS 16fd | heredp d FaREP ld 1B P inRese 164Y 0 £7 e H2(Gt rdRibe

72K of the Qartri%gﬁ en aq ng sections 71Y,. 71M 71C
Y 7K a0t Wkt a&wﬁs gy an Nl gce dnpertiecridto
ggﬁ A i shi eni h
" evgfgﬁ?%&#}#éﬂﬁafﬁﬁﬁgfﬁﬁﬁﬂﬁQ??Gﬁ? Sﬁgg¥ézggg%ﬁgf t he
caict 4 daye sp Uiy ,7 8N 07,8 NJO 078 Careh d (MB%. W20LdH @relndunted on

er specti ve vi ew show t.he s#?io u 78Y from
s S A e Y+ 1 TR Snd Brgk
+ JAH So SMEIA P iPED 78Y, IBMgn BEGenidd C7 H3CIawW fhdart ridge
(popul arly known as nono pumnp). €¥£unp section BQY of
endrd ing i Inl P’ By 1 1Rb Jdé?; 2Nt o g & Hgchien pumps
?ng,o €0, dc anlci hegt Y,0 Qfor?l&ﬁﬁ%ﬂt N#Z toner replenishing
oubl e-t hreaded screw made of a
opening E of each developing unit is positioned right under
each of the suction pumps 78Y, 78M, 7HC, and Y8K.

FIG. 10 is a perspective view showing the suction pump
78Y From among the four suction pumps 78Y, 78M, 78C, and
78K. This suction pump 78Y is an eccentric scraw pump
(popularly known as mono pump}. & pump seckion BOY of the
suction pump 78Y includes a rotor 81Y 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 deouble-threaded screw, and a holder made of
resin that accommodates the rotor 8lY and the stator B2Y.
Furthermore, the suction pump 78Y includes a delivery
section 83Y, and a motor 84Y that rotates the rotor 81Y.

&s the rotor 8lY rotates inside the staktor B2Y, negative

pressure is developed at a suction side (right side in the
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nmetal or a highly rigid resin, a stator 82Y nade of a
mat eri al such as rubber including a hollow section in
the formof the double-threaded screw, and a hol der
made of resin that accommbdates the rotor 81Y and the
stator 82Y. 30 Furthernore, the suction punp 78Y
i ncludes a delivery section 83Y, and a notor 84Y that
rotates the rotor 81Y. As the rotor 81Y rotates .
diFgiaw (i emimmlechigghtiie disdin s qwasopey
:?ésﬁu%““‘f Qe rﬂtﬂi‘ttcﬁiéie ddr iy 100 AaMudild via
t e punp section 80Y. Due to this negative pressure,
the ttorersportting toirer Wt rildge 1000 i% tsmmecreﬂcehea highe

transpar.tin I pe. 7 n, the Yt ache t.he
PR D B B P e b i D et g et Vored
£ flalh i ey Qﬂel&:fe’lfy‘natétﬁ:ldﬁi BT Vo R lmﬁm affirerugh the
passi n hrough the stator 82Y. The Y toner that is
Sl“o%tf%/ef??eyd- sthep! difttdiedhato i A\ ng wRRlanished

eATLRL RARSI G AP RANEN N6 AQNLTHa S SR E N L MR 1 her

of the devel'oping unit p03|t|oned right under the
refel éndertyirspaipanigget 'I‘Edwerda@k&plr@llshetd PcGs 3 i arfeed

d | h |
T b SIStE VTG BOHTIE TH T he (NG Lar dshed

il Gfhe é&&ﬂ\/lma]rﬁﬂﬁ” Jahctrﬂé)%ﬁmpmﬂgmgrfﬂem other colors.

cylindrical _ shape along a direction of axis of
r ot &t SHESCrhiReEd aab‘?‘fﬁragqn‘?g %’q%é‘rrhlt%rtf% &@'Ftﬁ”e"-dgea
168PPOfiRe eafid Y A% 1153&9% &f 1ohd-Ne ARG Ay UM cal

an ‘angul ar ‘shaped bottl e. only one end of the
sHpe | @l drsg raelcUeremtautcablqﬁ kq#:tmsﬁhcﬁcdmri;mrthe Wiker 2nd

t to to the.wei ht of the t.aner.
rge S sl Lo s St 1 i e S e s
chp il EEAHOGasdhiceh yhigh Hausepiher tangfedardatdidge If
to 20 break. Therefore, it is necessary to support the

ok hetnefhd GHEhT RHE otk dhd t%%%—’tlﬂbr‘?ﬁ Whrediolder,

eid ds: 4 Rl fﬂfrﬁ ek £ th
pe??%ﬁ%ra Surt a q.fr %jﬁw [{Eﬁ e L?és angu 1:;!1& ° ©
tdzme:tl e is a:aussdlii,o Ebmmcse.demkh/ﬂswe]rqad fig rmaetrdietd en ¢he

] nd{'l%%: t he }%TOI%’% :J%.rg’(i;{qcesc:anuoste 2|:§1qutuﬂn[§:EeI' C‘.Ell' I_'Cia E'.bq:l:ll
break. Therefore, it is necessary to support the other end
side of the bottle on the platform. When the botble 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. &, in the toner cartbridge 100Y of
this prinkter, the holder 102Y is structured as follows.
Specifically, the koner storage section 106Y that stores
the ¥ toner sent Ffrom the hotbtle 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,

Bt
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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 segg fromthe bottle 101Y and
the connecting 30 passage 114Y that connects the toner

S T

storage section 106Y and the insertion passage 115Y f
.are positioned such that the_ insertian passage 115Y, ' ]
1% He hPLidssaga y £oy thg @1 nad kBh &t Gsagd ;

roteflicn JOGY A airanged,id) e Yideler 48 ad rlsa sent
direction orthogonal to the "direction of axis of

fIrtmt atha)rbm:ftltd]é.ﬂdcﬂ tHce tHEhGsnarhes by nagre rsatchaiton o dfdntby
m-t Ie 101 tothe er Shor e sectiqgn 105Y
) TR e o P e d et o s e e
pmmﬁ:tnn;gf Farnms::aqgael:ﬂéh\ﬁtaﬁdﬂw aed omtr@ 4416 SABAt 119N the
. nozzle 73Y in the | nsertion passage 115Y. In the
iseaderfit eiseddfetlo% non-recycl ed cartri dge is used.

Si mﬂrﬁftHee%és%r&arér&?oﬂma@itne% ROrUSRG, A LG dge is
cartridge, "as the toner cartridges 100Y, 1OOM 100C,

usat  DinligekK Mg likl oo Ge Dbtaﬁlr@d & wenddrlaGretgcled
ares hemat i d|a rams S A li f
oo q Al %Jbe car'c}l it R 1%»9 Boc,. .and

i“on Of ‘axi’s rotdtion
10Kt he bottle of the hoI der in the toner cartrldges
100M_ 160C, 100K, and 100Y for the 15 toners M

and REG Ea]elh s dehrs O arf ot Mot 1 Treojsediric
SI de of t he Eﬁ{ L e h i %Ctﬁ%&fémc;‘p%ﬂaqﬁ irfMthe

tle to the front "'end side of the
dixiat igm CE'a(Ehcls?nat[fe rgft attiesrpred] e:d‘t&ed:qmﬂ@ dfs the holder

di f.f t. t '
STty ITa o A G| Pl T, By e

Edridrd @1, T K, praafd usi oEdch diGigieth Q.shcamgtarde;mmbﬁ of a
that sticks out from an external peri pheral surface
P53 8FHel Hbl AT MY &hie tl}fel%ﬁ@ Frokgrdssl from the rear

eﬁf%ﬁ@% e Y YHUSIPNS, did &St 1 |94 R e Ct.'h%g Hd{tle
eac ol

er. 25 FIG 15 is a front view show ng t
Exiidesipipd ebfticheprojected image is different. Concretely,

in each projection image, a rectangular protrusion is
formed at a top left of & circle. This protrusion is
formed by a guide member that sticks out from an external
peripheral surfarce of the helder. Howewver, the shape of
these rectangular protrusicons differs slightly according to
gach holder,

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

Y, respectively. Shapes of the first, the second, the
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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 sideggplate has four circular
shaped openi ngs and 30 having different shapes. A
first, a second, a third, and a fourth opening
counted fromthe left side in the diagram _are ,
UEgiti ke GRS CRIBHEIET T A% i ThPss Fortlg @tlgne
sHE ofF YIRSREYIE on ShaRres: ot the Hdderd MhSRCAW FiG.
the 29 third, "and the fourth openings are sane as the
1lloutFiGhe 15hafids -ofl 3hearpt djldot iloh imemRpestofvalne hdiader s
inElG..1 Fl v I , FI.G, 14,
E}?e \g)%c’t irévveﬁ%/.lfFoarlﬂ aetxtanfpa]%,l{5ne%ndell1§t Daﬁﬁgsﬁ é:n'pﬁh’lél <M
ca 1t t Itkpy tEdher tendmd et tnitdgad ehabahadd hddie in FIG,
outline shape as shown in FIG 14 into the first

Lypdtihd n 1I{§tf é}PE}T@ﬂq ﬁ"déﬁh‘% !%%&Edfé} Sigs Hhea drdgler
gt RPN B dhishirld Yhd SirRlkstdigt 66 onHUSicrRd.
toner cartridge is prevented from being set an an
Thureora dotheai yiat big ckie tiiso e red@ritvel  Tore byding ywehwen an
. type f thods for recycling the toner cartridge
* %85(‘?&%3 mnglsngcrlin[?eﬁebce lo"':’vq\-/?/' | In the first method of
r eCyEHd g, arheth ifriiey thanert gayd ro i ge tHH Reconesycling
enpty, it is recycled by performng .three steps viz. ;
the & ST PO % ¥ (99957 P15 and a f
r easgeryd NG Siehedidd M disassemy,i ihat Hhe heier
bottle 101Y rotatably engaged 'wth the hol der 102Y 1s
carimidat W deanrnds Empose ittodls Mirarc ek HyptRerforming
101Y jis _remved n, openi for_taoner di r.ge
R i HEP B f b Th AP St & ﬁﬁs‘f%rlﬁsl%‘—‘ step,
arexppseshsNedliraf Sdegy .r efid |dhg AGSiemblrield dedmgnathe
Yis refilled in the bottle 101Y through this .
befgeht i1 ¥t atab h ET1asesk i G g st 9L date §0%hits
réfde i B N1% %?éd%llgﬂu\égo%ee&mﬁd WHdh e MYdae 101y is
102Y, s that the toner cartridge 100Y is
ramassbnredpeSdaon d oretthot ofdirethaglden g2 ided g a front

erIc’ue CDOP %hne?tbhoot%log 1r{]e1qiycj_|5| neq{pc:-%%q. ”Pﬂ%:xttqnee{t Ehe refilling

skep, refill toner ¥ is refilled in the bottle 101Y through

LA TN RALL L -

this opening. Then, at the reassembling step, the front
end of the bhottle 101Y is engaged with the holder 102Y, so
that the toner cartridge 100Y is reassembled.
Second mathod of recycling

In the second mathod of recycling, when the toner
cartridge 1l00Y becomes empty, it is recycled by performing
three steps viz. a hole making step, a refilling step, and
a hole-closing step. At Ehe hole making step, a hole
drilled through a bottom surface (base] of the rear end of
the boktkle 101Y. HNext, at the refilling step, refill toner
Y 15 refFilled through the hole, and at the hole closing
step, the hole is closed by welding the same resin material

a=s that of the bottle 101¥Y. In another example, the new
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cartridge 100Y becones enpty, it is recycled by
performng three steps viz. a hole naking step, a
refilling step, and a hole-closing step. At the hole
making step, a hole drilledythrough a bottom surface
(base) of the rear end of 30 the bottle 101Y. Next, at
the refilling step, refill toner Y is refilled

t hrough the hol e, and at the hole closin step, the

LRI e A b isiasy W'—‘?Né’laéi ﬁ’g}“’ﬁﬂ@%%%
bcIthHm @.‘uﬂf*l\%éw(tﬁalﬁ}l%\( tHe @Gt Refy @fﬂ"ﬁ?iee,b&tftﬂ_éﬁqu

t oner cartrldge 100Y can have an openi ng
tcf cham:clccaed trey rdtitcdennou el @eel(ings L 1. t The ﬁrale-rm dfilm

rﬁb%tﬁt?le% ]qug?rf |t‘E'IOr1r11b':’malecI ; pee?ﬁlé%1t 013;§l s & qallllnni fiim,

tcbepdmﬁﬁcm ntHahevslealniayd.ofg |shep .5 mmﬁeof,matmetﬂmlkmle
maki ng step Nbreover at the hol e naking step,

nakGdut i E'I?d:ltqﬁle Ao M il TGt e eaieeq ﬁ@tbéi%?e at’
e e QQ_{ i 1 d g hel %H@hcﬁ% MRAE RN tfade on a

peri pheral surface. These recycling nethods can be
ppaidimoadd surfaanmer 10 cartrldges correspondlng to

any [t her coIoGﬁfkpC%&%éﬁ% ve € %éﬂ§%fﬁe fh

t hat™ Foris or |nage by singap ura

cdrRgeigy defrs: Spainddagh tC ey dderbeericdescri bed.
However, the present invention can be applied to an

i madet fidrhiaky Spparaisata Fortfs g oS Y femey 2 £ull
cdl'mgeirﬁ’c;{é‘q{ 4 ) ORI 100 f Ueri 088 Qfiers for each

fferent colors on one I nage “carrier "and then
cegupe hamp deiary dest titenbf e Howsy atherhhen@ugseorie tnyention
|nterned|ate t,ransfer body. Mreover, the present
CqTh TR EEh i WppriasE 49 WEAY aéjpgﬁahcﬂﬁo 2 aet r RS 2
£ appasatisgdaaty fﬂfxﬁfﬁ.r@l@i@lﬁﬂ%l&-ﬁcdcﬁmﬁ Qﬁ@tges of
image. Furthernore, the present inventjon can be

difHA T (LS FadS SRSRy TR @8'd FdeY orns a
sdg&gﬁ&mrﬁocr%% %aﬁ'ﬂﬁﬁsf&ﬁ&%d't@ﬂeni L3, YnP%o an

otogr aphy
1ntermedlate transfer bady. Moreover, the present

invention can be applied as well Eo 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 btoner 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
sgide surface of an image forming apparatus,

Moraover, according to the present invention, a holder
that engages with a toner bottle i3 prevented from rotating,

and therefore, the holder is prevented from being

B SR



According to the present invention, a stable anmount of

25 toner is discharged to an image form ng apparat us,

and a toner cartridge can be set not only vertically

but also horizontally so agjto allow freedomin the

| ayout. Furthernore, according to the present

invention, a toner cartridge can be installed in and

det.ached f on1the 30 Si de face of an | e form ng
AT, SNbr VT RO S & TR SRS

' nVQiﬂLtt'kQﬂAgIﬁ Iﬂ'@ qq{verfﬂl&in A GRS M ddE B HE w0t thspect

is prevented fromrotating, and therefore, the hol der

tq @ praaveitied smted imanty o anmplgﬁ@l édlf-b ‘gdeamt at i on
t
a1, Jongq{%raease%edc gl 1% LI 60 AR PO cea

bugonpteetter ans cﬂir&ﬂ:rruaﬂ sod Gsnvoe]y dtrive adlp]pemuzthxfmea:lma and
are not, to be thus I|n1t§3}5 but are to be constr

2L TRIORA AP THRTd M T 41 0n B PR é’T‘héﬂ%e‘S‘cﬁle‘j in
tHONSH Uddons tA8f fHYL eEGHid GG SKid [tethding Naredin
art that fairly fall wthin the basic teaching herein
sefetfamiith. 32 CLAMS 1. A toner cartridge conprising:
a toner receptacle configured to accommobdat e toner,
the toner receptacle having a first opening; and a
receptacl e hol di ng nenber engaged with the toner
receptacle such that the receptacle hol di ng nenber
covers or closes the first opening and hol ds the [
toner receptacle rotatably, and as the toner
receptacle rotates, toner in the toner receptacle
passes to the receptacle holding nenber via the first
openi ng, wherein the receptacle hol di ng nmenber
includes a pipe insertion section on which an
insertion passage is forned to insert a pipe nenber
which is a part of a toner replenishing unit in an
i mage
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form ng apparatus configured to be fixed to an i nmage
form ng apparatus, and the pipe insertion section is
formed such that the insegtion passage extends al ong
a direction parallel to a direction of axis of
rotation of the toner rbt&Macl e, wherein the pipe

1.'”3%!Eb%@r5%%&%9&dq% %Qﬂ@&ﬁ%&ﬂgMﬂth the pi pe menber
and functions to connect Pg e of the to

e
- ecapbaRrE FACORTEALPhEOPERERFSY LSt BPEAERGSER e PBAES
théﬁﬁbﬁea:-sfs\gép‘dﬁtlehﬂav]_'hg taomlrs:tﬁrcrpéémmg,am dih ng
clalm ereln t rece acl e 0 g S an
Chang) Feenea el RATaES RBNEEL e f9A A% TBN Ehs "B3n R
reaapthcmﬁlﬁgcplﬂhaecehalngcepeachgshobdﬁhgumembED COVers

orfRIR98sILAD cB BLULRERE XahaRORbIARLAG" BRSOl LB ac e

e orn1ng appar out a
rodatabﬂyonapdrabléhetbonhe dEﬂeEtEGﬁEOﬁDERPSS:oFOﬂer in ;

theOEQLanrgé?{:Egcignﬁﬁséggem:aﬁh@’ r%@fﬁ%hel%hﬁuldln?e

Oni'ng- pi n_recei vihg openi ngs a
mﬂmbﬁﬁeﬁlattb@sflréhSGEﬁﬂ#ﬂﬁd wheBRILB center of the axis

of rpfation.Qfatie BQD&in&eﬁ§ﬂ$§E|fnclﬁde§h§ hoper

cartridge according to claim1, wherein the
ingeEbpPRcPEChSPEI AR HBABEr 2RadDERTEAGRgPAFSEdE! Lgnformed

toN@KkBY L 32 PpObE UkRige r SRELEION £ QDY aslf tep wNgageaplidhishing
a recessed section of the inage form ng apparatus

ungfkainj 8NgeMEEE al ong a direction parallel to the E

fottiniagt hppaehtaxi ecafigyatsti 66 bt fheectioner anedmpyaciferming
wherein the rotr.udin tion arran

SPGEREPGn D7 (I FGnT AoEERt BF B S5O0 fb aprhegysuch that the

insetratiban of the toner receptacle. 4. The toner

paGLbE! 9 oasonding LooslaLidn psteitat be Leaertactsn

Ing ne es a toner
ofiMaixd s DiﬁerbbﬁEnDns oft ohedtbekor éeﬁépﬁgﬂlélrsﬂhﬁlfgéﬂ stie pipe

102k H08a" 8EPL :ﬁ heldicRg 0RgLer 1 g tﬂ@mbﬂﬁ@‘:té@@ functions

passage ext ends a direction ara | el
todicPBBELBNE oFP a5 sP%ft tté’ﬂeénréf:ef’ﬁéctl&wéfl whioh the toner is

%%%P%ﬁelﬁheaﬁgnb% capnestedikhe LRectoner storage
sectlon 5. The toner cartridge according to claiml,

wherein the toner receptacle has a shape of a |ong
z.and shendgheeykhRderdgal apgothendi ceatinon, okhaxksnothe

reﬂ:%tlgz?:talcge holding member has an engaging section having a plurality
of positioning-pin receiving openings configured to engage with
a plurality of positioning-pins of the image forming apparatus
that stick out along a directien parallel to the direction of axis
of rotatien of the toner receptacle, wherein the plurality of

positioning-pin receiving openings are formed at positions shifted

from a center of the axis of rotation of the toner receptacle.

3. The toner carktridge according te claim 1, wherein the

receptacleholdingmember has anengaging sectionhavingaprokruding
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 rotaktion of the toner receptacle, wherein the

protruding section is arranged at a position shifted from a center



6. The toner cartridge according to claim4, wherein a
connecti ng passage that connects the insertion passage
and the toner storage seahi on of the receptacle

O OhRe R CRatesaE Aot h bR ohRF o7 POTRBEAEREI | on ar e L

p03|t|oned inalinein this order in a direction

orth to the directia 0 0 i O
4 The THRoPoRER: PREGELATE aTR el Y FoPh e kot e et
connebei ngcppkaage hel@LnglmembeuchnchaﬂE$taekceﬁdsstorage
ght | t dj | opal
seSEi8h0Th ¥intBn PReLbRCL) 20, SEORQUCREESES Blfng | 1 uge
digebsrdpAgoud @Eathﬁ?remnﬁtéphEth@ldéaana@mbﬁg pasdage
has @h&aﬁﬁ&eke§5nt§9§£§ éfQﬂ%éﬁéstQPSﬁ% 81 9{A8€rion
section to the Insertion passage e toner
pagaldeldge 5é€oﬁéFﬁ§t#@ﬂcP§| A5 RheFelAtaonshEt FBR toner
refeplar1thahng 98esoAns8€0Adt8PEAENECARTt BecEhde abcthen.
insertion passage in the connecting passage i$
provi ded such that it can slide between a first
5.posi thentthat ehﬁsnggaeacﬁ@ﬂaﬂﬂgoﬁentmglanﬂ awReeenfl the
osi tion ere |t exposes th ond en
toRRE BRBPLOSIE: PiGe nabaraI G folond: ARG, &ﬁﬂPSFncgilnder
aleagl thg ndmrkerithabtfseals afgaptbtﬁmeen the pipe )
insertion section and the shutter nenber in the -
insertion passage, is fixed to an inner wall of the I
6.i nsefheohopassagetoidyheapipedingseet baizedt i vhergin a
r d c t I ' h
S e e i S S e
thﬁngénﬁroﬁtogaggagécﬁpgﬂréantbﬁaﬁEFﬁétaééanhﬂbﬁéﬁgngemher:

an® QhéeEﬁbQEtQBn'ﬁ§§££¢@n 104 é&ﬁhé&ﬁ&h@“ﬁﬁgﬁagéﬂﬂh&“tﬁt toner
second |l ocation In t | nsertl on, passage downst r eam

stogaRet e Seubage tﬁ{jﬂﬁeﬁi ima dneditohl HPTEREeM psHTection

orehobbaapi e ﬁﬁ&ba&reézlaﬁh@ftan@& edr khtdgecaccor di ng
to claim1l, wherein the shutter nenber has a
di aneter sane as that of the pipe nenber.

7. The toner cartridge according to claim 6, wherein the

R

connectbing passage is provided such thatb It extends
straightly in the direction orthogonal to the direction of
axis of rotation. N

H. The toner cartridge accerding to claim 7, wherein the
connecting passage has a taper that tapers from the toner

storage section to the insertion passage.

o, The toner cartridge according to claim 6, wherein a
shutter member that closes a second opening on the side of the
insertion passage in the connecting passage is provided

such that it can slide between a first position that closes the
second opening and a second position where it exposes the second

opening.
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13. The toner cartridge according to claim1, wherein
toner is accommpdated in the toner receptacle. 14. The
toner cartridge accordingd#o claim13, wherein the
toner is arefilled toner that,is refilled into_the

104 onefhe eRRPF aCPELAIHEF FRECTIHRY FRcEpRETI &- pBRGHRED 2
sellPhY M@ﬁﬂeruﬁhﬁﬁ EEQlEOHGQapnbaﬁwEﬁﬁQEhéOpﬂpﬁg1nsertlon

aratu 5. t oner artrld accordi C
se3B0pnana; S aRBE 2o TaPaRF 1 yhoP TP ohBr oLk or Hsedods s
fiaedonnndatungetowani off tHef irsentionl pessapget hé tbrepipe
Egtaclestset in the sane image form ng apparatus,
1nge§ € gF-a" prOJectlon i mmge of each of the toner
receptacles in the direction of axis of rotation of
11the &EEEPEQQLecQ9£9i&ge”§EP§£di§gdt$fSESEh 1015whdPgin the
toner cartridge according f afm 1, wherein’a
seeémnecmamgemseageo'eeﬂﬁ@c@'é. & r@#%&qeﬁﬂ%ﬁhg@%ﬁwsertlﬂﬂ
pa@sﬁ% ﬁﬁaﬁgﬁhéﬁ@lieogebé‘nﬂ heeheeerinal & Abidi¥or insertion

ereln the toner is sent fromthe toner
Gfrfét@emae|Her®@qrhen¢@$e®egepedrﬂd?9ﬂfrﬂg°ﬂ AR lflﬁ%Eigﬂ“ passage

dothetkbhft cRPENM NG, sddiH hRnlipReindt BESdi Peébheon of insertion
connecti ng passage, and flows into the pipe nenber

oft hPGUBAPEhBEBBSTconnect i ng passage to be di schar ged

out of the receptacle holding nenber, and an

alrt ess _between .the_insertion_passage a .

12 oundiPe b aF deeF T ACHP BEETER B9 Fh antpant dir ofngFein ithe
shuaner fieshetrhtacoanditimatiepassmgeaantihilieofii pbenpiber

Ei %%rted into the insertion passage i s superior than

an “airtightness between the toner receptacle on an

upstreamside in the direction of transportation of

13L oneﬁ.hgr Qth%PecﬁggEﬁ%bnacceéaﬁget6@1&9&1 i eCRRback f

hol di e toner cartridge accofding to
topkxi ﬁﬁlﬂCWﬁ@ﬁ@Fﬂﬁtéd por 6lis SeBPIrng<RERBEF fade of a

porous material is provided between the toner
receptacle and the receptacle holding _nenber, and
L4p0n- %B?oﬁ@“@ﬁapﬁﬁérﬁgﬁﬁeﬁcﬁﬁaglﬁg EanﬁﬁalﬁoﬁausWhEIELH the

tomelirehisaly h&f@&Q&HdQ@n@QtWﬂ@ﬁ tBeremsen koA npasshgetoner
and th er, and thereforg ﬁn ai rtightness

€ F‘%&e‘rﬁn% ORpasE5GE aRd5t REHMEE &r UpsT

usSMQGWMQrtbhaﬂ in an image forming apparatus.

15. The toner carkridge according to cilaim 13, wherein
among a plurality of toner cartridges accommodating toners
of different colors in the toner receptacles set in the
same image forming apparatus, a shape of a projection image
nf each of the toner receptacles in the direction of axis

of rotation of the receptacle holding member is different.

l6. The toner cartridge according to claim 1, wherein a
conneckting passage connects the insertion passage and a

toner storage section in the receptacle holding member, wherein
the toner is sent fromthe toner receptacle to the receptacle holding
member through the first opening, then the toner drops to the

connecting passage, and flows inte the pipe member through the

R
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an airtightness between the toner receptacle and the

receptacl e hol ding nenber. 1B. The toner cartridge

according to claim 16, whepsein the receptacle hol ding

menber. i ncl udes an engagi ng section configured to . .
COBRGEHATAI RESTHEE (TohEP #é%%%%%ﬁ?%=§Haﬂ§hth%n§%$%ﬁ%ﬁFle holding .

mefBEE| ORnHNaWhhe Rt i GRthBSEr bboRepASERgeihEet0itRdpakBage on a
d |nsgrt|on secti.on ﬁtng %onflg rEd to fl%ﬁ%o t he ) ]
“BAgagril S&CEi oh, 2aRyT&R=aPtt Sh HBRSPBEL RELA™: RE ‘
topagagirng thectbaneantinghpabnsget kod shet pdpei sember
in%%??éhoﬁn%hag 8”-n§L£EESHt§S§§aESt egugh%i noaging, .
88ctP8n 185y the tBR&F Ve ptacre. 719: e-toner
aicnightdgesabebwdengthe thaem t8cepheréencn apoppatraam
. lJ . . At ef i ' ' .
=138 e PRTREL (TREe B oRoRRT RUT B L Bher e Kh0¥hnnecting
papekdengndnbhberecanbaglaohopdindsmsebErng menber made
of a non- porous material is provided between the
engagi ng section and the insertion section, and )
17t her €hgr BPNGR %FF%?@%%%e%@COB%%RBeFGtﬁbabﬁgggiHEEIEln a
pofBGLi 9RaaRdgt hembasehbHENoECEt hBRoLE mSHRELLOr iEhaRcaRded
ai rtightness between the_toner recegtacle ind thg,
belueept koFe TRBRYI RECHRhBELS 8NN eFRETAGAG NO1lding
mefBekl i dg8 aceehdbfgote® ebkalimd /menberemnAdthes pOheHs
seal i ng. menber .i s nmade of an _elastic material., and .
POFRES; BALFFlatehr Bl 67 LgHEATUPER FAE PRIBPEARPeDES5age
anfotdengipsenmbabespansndnthhesporeysasealirhgghenbes, b2tween
An.|] form p t coppri sing....a.to L.omage
thpoiiRRE Ein ErRerBRORhE KRpcREPe; Reher 1 BEbetTBE  than
anr ezokdghyneedi batwasnohee taneri dgeephatlacsodnblat es
Pl 0 the toner image formng unit
regﬁgE%g&gegg%ﬁggpehéﬁggﬁfthe i mge form ng appar at us;
and a suction unit that sucks the toner in the toner
18caihki d9ReNdacatihge hBEotADRE t8 ENSikODE! WABYEin the

formn
receptac%e helding member includes an engaging section

configured to engage with the toner receptacle and an
insertion section in which the insertion passage is formed, the
insertion section being configured to fit bto the

engaging section, and an airtightness between the engaging
section and the insertion section is superior than an
alrtightness between the engaging section and the toner

receptacle.

149, The toner cartridge acecording to claim 18, 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 betwsen the engaging section
and the insertion secticn, and therefore, an airtightness
between the engaging section and the insertion section is
supericr than an airtightness between the toner receptacle

and the receptacle holding member.
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unit, wherein the toner cartridge includes a toner
receptacle configured to accommpbdate toner, the toner
receptacl e having an openisag, and a receptacl e hol di ng
menber engaged with the toner receptacle such that the
receptacl e holding nenber covers or closes the

200PeENTRE PfaRokdstth éoaééofﬁgﬁgta§l@1a1@tﬁmabﬁwer@mﬂ the
as the toner receptac t at es, e toner

PDF@E%pF%EFé“Ea@E@EEFolﬁh@a ect tﬁElE ﬁBFaFn@aEﬁﬁhﬁ r and
th¥i 8ohbe epesapigclwhenghgetineithcentackeepoidlaghokdbey
cl udes a insertion ect on_pn_whi ch an
mewagﬁrPF@ﬁ bﬁsggaePPgﬂFérﬁ%E iBguwgﬁgFra pi pe nenber
which is a part of a toner replenlshlng unit in an
211 mage forn ng u fixed to an
|nag§nfg?ﬁ?ngf§%8§n§t ngQ%ﬁQ &$ Efsgg%ch that the
|nseattgnerpameggefexmen@suaibnghatdﬁ@é@ﬁ|@ntpa¢a|L@ﬂge on
a E%c@rghﬁﬁcﬁbwﬁuﬂf axis of rotation of the toner
rece erein the suction unit sucks the toner
in tﬁet¢@EEp¢a§Féldﬁ@|ahﬁ§ ABHPRFCHAEBEgRORRE PP pes

sugﬁmﬁéa tBsehtedohBtoihhge EB%ﬁEhhoﬁn@ﬁsﬁﬁﬁels“ﬁ@fﬁbﬂable
e insertion section is connected wth the pipe

frﬁ@nﬁgF afagrUABTTMAAE RBPEBARBEF #"Epace of the toner
recept agheibA wWRiehthie £08Rs tﬁeSteﬁ@ﬂ ﬂﬂdthbet&ﬂﬁﬁf
r epl.eni shi uni, t g 22. ThE it ﬁ £
R ifarSn g ARy LhecPaNRToGo TRECFONRE LHagheforming
uni@perheaetini dge, the receptacle hol ding member has an
engagj ng, section rality of positioning-pin
receEbFn Dnﬁﬁeﬁ?ﬁg£1%%%fF5§# 4°Fo engage with a
plurality af tposrt rerepgrplasconfighesd nageadormiedate
ar S L. r p Il el
coftBRg) Shyr phiBr, SsEbLableohanang, A EEphoty, PARE
r ecept neteptavnher bphding pﬁmbﬁrlﬁ?G@Geﬁoﬁithoﬁhﬁg-pin
topéee&%begtgeial%géhaﬁﬁathBEEQe@b EQ%EE'HB§d§H?thﬂber

roma céenter of he axi s rotation _of oner
copegépPicldoses the opening and holds the toner receptacle

rotatably, and as the toner receptacle rotates, toner in
the toner receptacle passes to the receptacle holding
member wia the opening, wherein

the receptacle holding member includes_a pipe
insertion section on which an insertion passage 1s formed
to insert a pipe member which is a part of a ktonar replenishing
unit in an image forming apparatus 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

the suction unit sucks the toner in the receptacle
holding member through the pipe member inserted inte the
insertion passage, wherein the pipe insertion section is connected
with the pipe member and functions to connect a space of the Coner
receptacle in which the toner is stored and the toner replenishing

unit.

-



the receptacl e hol di ng nenber includes a toner :
storage section in which the toner is stored before H
bei ng di scharged out of tdre receptacl e hol ding :

nenbe% and the insertion Bassage ext ends along
224j r o ?oﬁmaﬁﬁrgPF@F“anPH@ dFprEcereRTdingxre gfaim 21,
whéﬁ&ihlOmnOthEheoh@metartgﬁagéac|e ?nd is conneched to
t he ner sto S i,on e nmounting the
A T i S ST SR
engagiggngesémtndmaminghEpﬂemaﬂuagdemeﬁshtmpnxmgﬁpﬂniﬁEceiving
lLu I L NS Or €. )
Dp{%ﬁgﬁggdc%f% Peer.lig I%;?z%é%é/ pgﬁﬁ‘%fg%rlﬁg ?#g)noﬁqjlgnlﬂg—-plns
Dfp‘ahsageaqesfommmwg@afmwmg:mamms vhttalses @ direction
pa&gmﬁﬁl%ﬂ{ﬂéQQ?EC&QBEW@J&LE@f&%@%&l&ﬁﬁ%&ﬁ@kgnerre?%?tacle,

conf |gure to accompdate toner the toner recep ac
whREQLAGEAA BPERLAYEYanEl Des Fekepingtelmotelisiy Fninaenings are

foehgaded pudit 148 LoNe JLEeBMAS! Serpiah dihahet Qﬁls of rotation
receptacl e hol di ng nenber covers or closes the

oLobBRi RENERATREFBSACAE: t oner receptacle rotatably, and
as theet eageptgetpt BELALNA AbABert PRELLEAs & h@oh@ﬁer

recept acl asses he re tacle hol di ng
storas @esgéﬁpngp %héFE b Fh EEeEnSaEF@rﬁElI BﬁﬁarﬁeﬁﬁéPg
dicnbhrgded aupi pg thﬁSEEbEpﬁaseethﬁmdmﬁthEﬁbe&p and

i nsertion pagsage i.s_fornmed tt f pdg ;

cont by snBEREREs bEskEbE Sne a0 tohann R PSR TR AR s
paanlled ftormwbe ddckcthah thiearnsecti ontapassagé ehtendser

reéla?E?c%e %ﬁt&t tan-panalleh Ic8 ?h@i Wﬁﬁ&kogtn% QXEEF‘BEon,

1on O he 't oner recep ac
angdawbade wenneding the rabert centpadgagenasc bhd amegrer

fo§h%89§pg§§££i:19£‘ It Eﬁgéﬁ‘iﬁgté&é@l&?h@ Eﬂe%@%taﬁ:le holding

wheréin the toher 1s Se romthe toner rece

mepherhés r ergprad| el al Hit gl WebirY (0 QiegH e igsemimg before

thEhﬁmthﬁehBEEV1QfQﬁ§eEEeHh$nE8nEﬁBthHQerE@§ﬁa?§ss§§€.
flows into the pipe nmenber through the connecting

passage to be discharged out of the receptacle holding
23menbes, idagde @PraAlhti gbhALSSubetMREM1EBS A NSEREFOPartridge

ingfﬁg@gg:on a downstream si de

a toner receptacle configured to accommodate
toner, the ktoner receptacle having an opening; and

= receptacle holding member engaged with the
toner receptacle such that the receptacle holding member
covers or closes the opening and holds the taner receptacle
rotatably, and as the toner receptacle rotates, toner in
the toner receptacle passes to the receptacle holding
member via the opening, wherein

the receptacle holding member includes a pipe
insertion section on which an insertion passage 1s formed
to insert a pipe member configured to he fixed to an image
forming apparatus, and is formed such that the insertieon
passage extends along a direction parallel to a direckion
of axis of rotation of the toner receptacle, wherein

a connecting passage connects the insertion passage
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in adirection of transportation of toner fromthe
connecting passage and the pipe nenber inserted into
the insertion passage is ggperior than an
airtightness between the toner receptacle on an
angd pstoneemP EPoege serhd ofi iebhe §f cop tecdRdpkt ity BRmBeL, wherein

thﬁ%@ﬁéfiQEbhh?ﬁﬁﬂ%ﬁ@Eb&@ﬂ%ﬁéﬁﬁ%ﬁ@ﬂﬁtbnﬂmfEé@@b@&&Eeholdlng
nber, the |naqf for

ng ng a
meRBRHTISTHRAN &NepPeRingn hamhtie ‘g?l?‘&g?r 5 tordie FesRecting
pa%@ﬁgereﬁﬁﬂtﬁﬁbﬁshﬁhﬂbnghﬁEﬁbpé fnembae tbﬂeﬂghnﬁbe connecting

formr1 via th nber theton
e e
anﬁﬁhﬁ@ighﬁﬁbss%bﬁﬁhbed-mﬁeruﬁagﬁulmg1pasaagecnaatdmwmﬁxream gide
. _including a _toner t.acle-th
in %F%Fg%%nggqranﬁaﬁﬁgaﬁiéﬁa E g%ﬁ%%%é %ﬁﬁﬁgefﬁﬁpassage
anticrtes pligeepxtrﬁ&tle1saehtehmntm£hﬁenmla'ti@ @@IS@&Q@ is superior

th”‘ﬁ"?.ﬁr 399\59{; ﬁQstgQJﬁﬂ%gﬁoEﬂgdtéheé E&E’thaépg gh hhe °

oner receptacl e an t oner receptac e SO
upshaeamt kédeohar thecépractéotanlr braneboikekéPh phetoner

frgﬁnﬁhe'Eoﬁﬁ@&t%ﬁﬁnbaﬁgﬁgéoﬁﬁa EEEGEEéSbEaEQethgldlng

receptacl e hol nmbéer through opening b
membﬂﬁtlﬁheoﬂmﬁﬂé ﬁ@ﬁ@inﬁeéﬂﬁﬁﬁéFES EPWEFlﬁﬁégtoner in

the éoeskriese@ﬁﬁﬁlﬁhas septite the resept aebr beedi ng
menber _from the opening the toner is.disch ed out
regFPLRELFebERHAERCTRBPAFNGO FBROEPGRALEAGR ¢ RE"t Blel 1t

rikSthefl pibedmefibbhentopaeki agephackenevheneihet lteceptacle
ceptacl e hol di n .ncl udes a pipe insertion
hoié&?ﬁowewﬁ EHGEHHEEBSrPEBE ngggﬁé is formed to
insert a pipe nenber which is a part of a toner

en| hi.ng unit f ' paratus:
T
toappatatagtaamd mhatOﬂnEdmgadhtEﬁatﬂﬂﬁé BEndeat refreptacle

hc@?ﬁé@?ﬁeﬁﬁgingﬁgaaggnglﬁhd%BECEbﬁ@rpﬂéééb%Eci% @uch that

I OoNn O axIs rotati on of t oner
theecepentheleierding meabsirnpEoVaEEr 47 GIPHEAY &iprwsd at a front

enfiOHPEG LG onWirt Peéé‘ﬁt@épé dmirhen aanehd Ltrtﬁ'tér_oﬁ%cteﬁtac:le so that

connect a space of the toner receptacle in which the
theokoneis LeE8PEACARICE Rer PEARS r%%%%h?‘h‘a temt, 14 pRene £rom

+ heBE BAE r LR hiSH dMGE t@thé%@yéglgaim hleQrEMg méﬁlﬂéactlerough the
fromthe receptacl e usi n

h
ODFBAFGs €Yt G612 aRE Bhehne hgg%%ﬁﬁ%@%’%a E%os%ﬁémf the toner in

the toner receptacle is sent to the receptacle holding member from
the opening the toner is discharged cut of the receptacle holding
member and then the toner isrefilled inthe toner receptacle, wherein
the receptacle holding member includes a pipe insertion
section on which an insertion passage is formed to insert a pipe
member which is a part of a toner replenishing unit in an image
forming apparatus configured ko be fixed to the 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, whereinthepipeinsertionsectionisconnected
with the pipe member and functions to connect a apace of the btoner
receptacle in which the toner is stored and the toner replenishing

unit, the method comprising:
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refillingthe toner inthetoner receptacle through the

openi ng after renoving the toner receptacle; and {

setting the toner receptagwe on the receptacle hol ding

menber upon refilling. 25. A nethod of recycling a ,

t oneFeRaY £ £E dfee | K TREPL A O ri T dift @seantqcle holding

meRBE S NTWdR} 8 eb@ﬂ@rplﬂ_ﬂﬂ::ﬁ Eeeept aed Qhehoilfi’é ﬂi@}éﬂ&lﬂf@eis exposed;
engaged ge t oner rece acle su t he
ipede s STREH SR 6 0 RFbewEathy opening
afthe temeﬁlngcenéaebﬂeﬁnﬂehebdaclhe hnder receptacle SO
that t ton tacle ¢ ot wher ei n
t onereF EgnEhe, EHEE “FrierfielS, BhoppicreleBtpfife notding
membeeptipcherhabidihggmenber through the opening by
rotation of the toner receptacle, after the toner in

the toner receptacle is sent to the receptacle hol ding
25menbBrmétond oherepenl hggthetooner castyidghaigelnding a

toﬂErt t}g F?E%EEQ%EaE%QbBﬂmHﬁH’B%r +8Adt BRY E-h‘EeEQBEécle

In the toner receptacle, wherein
hoﬂéé@ﬁt@@{ﬂb&ﬁoﬁﬂﬂﬁgeﬁeméh Fhel Elé@@l‘arBFﬁEtﬂﬁéér ﬁugh that

théeEEbeﬁtQEl\é\thhd§Hg'Héﬁb&h:oﬁoﬁé?:%agﬁ bpehonfedotfed in
insert”a pipe nepber which is a part of a toner

th?eﬁpeﬁrsﬁﬁﬁgptaﬁﬂﬁ pRdaRCLAfgENPOEAPRE APFaPLRGLe So that

th@ogéhaﬂlfr Eécégtgélﬁl%(ﬁdtfﬁ@m l@m@ﬁef:@rmmtc&mar:?d Ussnt from
an | S orne S e | nse passage, ex

e Son HORRHAIE 5o Che Ao Do BAYeRIEnEE | 6lfBuon the

opentati by ﬁﬁthhﬁohO@Ertm@CtaﬁmﬂcI]ﬁece!pkmcelm tehfer p:Fhe toner in
Lnsertiaon n LS ¢ nnecéﬁ% J‘_'EC'. E{)l‘lg_etdlng ember from

thﬁn‘b"?%crteic&%’s at‘:& CORASEL T8 e o
theecpen fnd &:lian twimechis I”damfdnmm&@ cs:tlbpédthﬂctECM’[etE!@l\%molding

meh%%%%?%ﬁ?%%gFHQE%neEq% Ffﬁ?ﬁﬁﬁﬂﬁ%§$€&% QQEEBgaéle,where1n

oner rece e toner
thﬁhéﬁsﬁﬁttﬂﬁéEhbbédiﬂ-sgb@ﬁ@betﬁhllm}éﬁdasbét Péﬁﬁsur face of

lngegtasarsae@loﬁf hhﬁh&eﬂeanr§ﬁ§EEeqbﬁ F&%Ehbélﬁg ¥Remed

toner Inth e toner receptacle th roug
LociBsehg BhBinel BeBhenerlifly the s%#ﬁ‘et relsigh bR iTsp kgnishing

untiBat nOknt DRagROFLERI n@NEbSEEAL DY EheE {PNEEd IHES et aCiead to an
ad e, Tesepact e hol i ng menber upan LerHLING, oo ion
passage extends along a direction parallel to a direction of axis
of rotation of the toner receptacle, wherein the pipe inserticon
section is connected wikh the pipe member and functions to connect
a =pace of the toner receptacle in which the toner is stored and
the boner replenishing unit,

the method comprising:

boring ahele inthe toner receptacle forrefilling the toner,
wherein the hole is hored through a bottom surface of the rear end
of the toner receptacle;

refilling the toner in the toner receptacle through the hole;
closing the hole by welding the same resin makterial as that of the
bottle; and
setting the toner receptacle on the receptacle holding member upon

refilling.
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40 26. The nethod of recycling according to claim 25,
wherein the hole 1is bored on a peripheral surface.
27 The nmethod of recycling according to claim25 or
6, the method further conprises closing the hole by
Eﬁstiwimﬁ@hads@%meﬁgwhu% BRCOFALNG R CLagm zﬁrewﬁ‘@trﬁd-dl the hole

isOboregysehi A9paeepheiray kQarehakm 27, the method further
conprises peeling off the sealing filmfromthe hole.

27. The method of recycling according to claim 25 or 26, the method

further comprises closing the hole by sticking a sealing film on

the hole.

28. Themethodof recyclingaccordingtoclaim 27, themethod further

comprises peeling off the sealing film from the hole,
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