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1 DESCRI PTI ON POADER CONTAI NER AND | MAGE FORM NG
APPARATUS 5 TECHNI CAL FI ELD The present invention
relates to a powder container that is detachably
attached to a body of an imagé form ng apparatus to
repl eni sh powder such as toner consuned during an

i mge form ng process, and an inmage form ng apparat us
10 including the powder g¢grt-airer oy BACKGROUND ART An
i mage form ng apparatus such as a conposite nachine
has at |east two functions of a printer, a copier, or

For m ng. S3RGrAr neFA ged o nOB o EERED ve

successively replenished into a devel oping unit
according to the anount of consunption. The toner is
tNHERIGAL rigplléhi shed into the devel oping unit from a

toner o E@éﬂs%r%tsﬁ%@e%%i%nt QR8hL 20 ¢ar Ly idge or c@nittainer

t oner en the toner container IS enpty,
ishaeplackd avitadply rewaohed There bicslykwdwanaimage forming
cylindrical toner battle for replenishin% toner in

[

{.0 .
1P P oihd THIT 6P PRE“SCoivERt PonaP Frage Farng i r 1Y
appParrA s, £ SHeh A% dhals 525 adias Glros a6 gien £fd2RARGSBpparatus
Patent Application Laid Open No. 2000-338758
(Herleidiafd erhe @feidesd aog tad refi-r st docunment”).  In the
first docunent, the toner bottle is set in the body
of the imge form ng apparatus (hereinafter,
"BppecrEis bady") as follows. 30 First, a user pulls
out a holding stand of a toner replenishig& uni t,

the apPardiif Gty dindPaKES Yuts e Serip nggecFg machine
existing ond he,halging stand 2The ¥ser thepopsetS 8r a fax
new toner bottle sideways in the holding stand. The 2
userhpushestatrer ol diorg usteahd'hdint Fhehdmaew tfomaing
b§5§£§%tus is used; thus, the toner needs tc be successively
replenished into a developing unit according to the amount
of consumption. The toner is typically replenished into
the developing unit from a toner container such as a toner
cartridge or a toner bottle. When the toner container is
empty, it is replaced with a new one.

There is known a cylindrical toner bottle for
replenishing toner into the develeping unit of the
conventional image forming apparatus, such as that
disclosed in Japanese Patent Application Laid Open No.
2000-338758 (hereinafter referred fo as "first document").

In the first document, the toner bottle is set in the
body of the image forming apparatus (hereinafter,
"apparatus body") as follows.

First, a user pulls out a holding stand of a toner
replenishing unit of the apparatus body, and takes out the

empty bottle existing on the holding stand. The user then

sets a new toner bottle sideways in the holding stand. The
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into the back of the toner replenishing unit.
Accordingly, a convex part provided on the bottom of
the toner bottle engages with a joint part at the
back of the toner 5 replenishifhg unit. This fixes the
position of the toner bottle in the toner

repl enishing unit. Spiral protrusions are provided on

t h§ef: NHeEhe £ {&@%@I@pﬁ@ ak i S facen of nd heed ONBer bottle
bottle. Thus, when the joint part is rotatably driven

ahdt ® hehe otk bof t Liee | son@r rmzal@@llsmm@rurc@nt aumﬁdﬂngly,
t he toner bott e .v1ge char ron1qgfqﬂgp|

t%n%?nﬂ?éc% %e%r fonT ¢ he" toner %RTIe isTep éﬁisoﬁfle

t enthige devet ppi ngo URE tpaTheat ontes hodk | ef CtQHSttrd.lﬁr_ed
as above is relatlvelﬁ | ow-cost in that fewer
cHRpbReht L EY eltked hb%n%la%%% iR POB 1 Yhett the toner

copLa per Wi D BofpvEYp I Bnbey sych as an agitator

i nsi de. Moreover ove toner bottle is useful for
recycl spgrpurposesys becausee i prérasded hhighere |ievelr of

mechani cal strength as conpared to a a aped .t oner
cont arh ?reﬁﬁl%gg%ﬁg %eung Hik chahges ?%%P gne us, wWhen

COptakpehs bher 1OnestsOAbAY NGFi SHOULLL beheasihd0 bottle is
exchange, and toner scattering should be prevented so

asohatefio SONET haRUsahRed &N obfRst@rey Hedljsky is discharged
N?!&Séavggf %89%@5den’?h%ytgﬁ&‘?nﬁfﬁlﬂz’%}g@’&ﬁ‘ HoR stabl &er

airount oner “1s not constant di scharged from
t hett baef scoapaéneshaddt o epheniishetopitg utie.
devel o |ng unit Thlf?can cause, d terlq%atlon in

qual i t Ve stich®RsPBF bffi RgRoF - Uneven? 2ot e? s %ﬁ%giaely

alo§t@!9£€ AAOURL - OFl;0PeroNESASHE 9 Bee disehargethddnmd to a
the toner container to the toner replenishing unit.

300vari oostebner ¢bdhbai neesvhaved beelhopr opodediam agitator
RLSIENL Sl IRE: PUETERTETER S B S, o .
c@awnggppﬁtpas@é;smaosesleint fos exabphe; Japanesie
3mechanical strength as compared to a bag-shaped toner
container.

Because a user exchanges the toner container, the
toner container should be easy to exchange, and tonex
scattering should be prevented so as not to soil hands and
clothes of the user. Moreover, toner density beccmes
uneven 1f a stable amount of toner is not constantly
discharged from the toner container and replenished into
the developing unit. This can cause deterioration in image
gquality, such as blurring or uneven cclors. Therefore, a
stable amount of toner needs to be discharged from the
toner container to the toner replenishing unit.

Various toner containers have been proposed and
implemented to meet such demands. A well known example is
a cylindrical toner bottle that has a spiral toner

conveying part as disclosed in, for example, Japanese
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Patent Application Laid Open No. 2004-139031
(hereinafter referred to as "second docunent”). On
one end of this toner bottle is a nouth (opening)
that has a smaller dianeter than the spiral - shaped
bottle 5 body. This toner bottle is set in the
apparatus body so that the bottle axis is

SR lant i hXcQQEb%oﬂéﬁ& opbregyverzoodhi sadypeidreinasrter
t oner bot |sc arges toner fromthe nouth

( opdricng) E? Be&i geﬁ@ﬂdtéﬁcum@mtﬁbrnnre t he toner
bottle .can be et

t .
oraspi 5 paFt ED. Chandl &) 1L prod ded on 1 R {onel o ind)

thbkehaEh@Ssmal&%erd@ameteﬁsthynSEﬁeti@ntaﬂwﬁhipﬁdIbbttle
only by using his fingers. Fig. 20 is a dlagran1of t he

t HRER -contdinéP it ROFhés b?a%%?nb“p%ﬁ? PR €S avfefly s©

the spi-ral plener %QQ¥e¥bn9u9§{£ntl£§l§h@U%hi&hfﬁﬂ 2 reover,
a toner container 101 includes a 15 cylindri cal

camtia nepebody t202r aotylendiscairakscharge penbere mouth

| 110 .t tt d t th
(b0 11 S 360t ALTBULB00SNED) 202, v
(hﬁﬂﬂhﬁ@ skE] friol phevkedeHeoRpbhLati SChatgea N@rbesing part

(I|d) 110. The contai ner body 102 is connected to the
diSeharlge menbervaded Pa) t1T0 By Brifalgehent Brugy & user can
par, e e

ot Ster Body To2 near tRe  nguth (Spen na) 109
mnth a Fdlcaw2parits hlaiégmamdoﬁntbhetombschamg@lmenbeith the
(lid) 110. Accor schar menber id
|5 b Tt “ont GP AT thot) 11005 oA Dt rbraT Ba° 28 < ing part.

i nt egr ald Wholhe ipr ejiget QOQ paf bndP4-aneh 1 her cl@w pafiudes a
112 are to be engaged with a gap within a fit

t@iyéxmetc(aéb@@pta@n@x kv ol022 am§y Lisedr i a2 hedhs Hearge
d t |
FE B aie? Bad <108 45 ShRERG L e LR A% 100

tﬁﬂe COﬂt al nle can ero
nEﬁbeﬂmilﬁxﬁuaheasbbdanedzsoapolyugea@@n@gmpahta(handle) 111

t hi ckness of 3 nNmis attached to the ﬂ ichgig nber
(15S0)P L0 dethéPefdfe 158N P RES SPEBE R f htR/ the'n

MU (9ReNIRG), 103 of EBﬁn@@Bé@'ﬂgrt@@dﬁléggakée membexr

pressed agai nst the elastic nenber 113, toner i5S
priévieht dd 0 by engagement of a prOJectlng part 104 along the

outer circumference of the container body 102 near the
mouth (opening) 103 with a claw part 112 formed on the
discharge member (1id) 110. Accordingly, the discharge
member (1id) 110 and the container body 102 can be rotated
integrally. The projecting part 104 and the claw part 112
are to be engaged with a gap within a fit tolerance ({about
0.01 mm to 0.2 mm) used in machine designing, so that the
discharge member {lid) 110 and the container pody 102 can
be rotated. An elastic member 113 such as foamed
polyurethane with a thickness of 3 mm is attached to the
discharge member (lid) 110. Therefore, as the side surface
of the mouth {opening) 103 of the container body 102 is

pressed against the elastic member 113, toner is prevented
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4 fromleaking fromwhere the container body 102 and
the discharge nenber (lid) 110 contact each other.
The contai ner body 102 of the toner container 101 is
rotatably driven by a gear 1064 Accordingly, toner
stored 5 inside is conveyed towards the nouth
(opening) 103 by force of a spiral toner conveying

PALL, 1024 ARd f$5htﬁH5¥e'§hecH§§@ﬁﬁgﬁﬁ Qb2aand the

repl eni shing” openi ng (not shown) prOV|de on the
cdneuhéegenm$mwesuffxﬂmekﬁ0t¢mn¢h%¢haﬂge<ﬁﬂﬁﬂber (lid)

rotate the co b
predetg?%1?ﬁﬁf%ﬁﬁ$ #%vﬁ@%dj %ﬁﬁhe cfi ﬁ%%iner 101 is
di-restheny ofitde dpnergaont miaer pj&bmma;x,haoner stored
di scharge nenber (lid) 110 overlaps mnth

coneafifets bodly a0 (1S impleih Crﬁ?egllr@ a03 hin force
gap ES xtB][qPé(i dl?éjnéf‘ @or(@ef&ﬂllagg P@tl@fﬂ) d‘lcp th(ét I%%ner is
1 1s provi

wor ds, e toner contal ner d wth a gap
151Athafgs@bcsm1an@f a [3e@lem sniddepadiral  diatecthioom )

where th di scharge nmepber (Jid) 1 ove
{ REOBOFa! fbr - Bods = 205 THUGYEr 111 13T Tor Bt GEF=9°

t ﬁ@ﬁﬁ@kogh&’! st| @sedrd Nrott dves i & tedlocumant bR WSEr, a
cannot cl ear f eel a nechani cal 20 click when

aptadhtﬁgmth@dt@@@rlixﬁ1¢¥¥@%ﬁt?ﬂaEﬂﬁxﬁ%ﬁ%ﬁﬁqﬁﬁ%} direction
?Sthghg{vgeks é)p #(ﬁf ﬁé‘f‘gv% ”Ir!e?ﬂb'e% (Lid)
no en t e US

sét propefr y peci i cal 2 T sets
t heot onerlhet thetlonthd heohioh dhery tstand @ul {ied towt elkmomle in

the toner replenishipng 25 uni the us cannot fee
saf-8-afd 8uf et hAP the %%é%—d%%ﬁw. Tl géryn) - In

Mk yeaf hetat he: Mseropushesnthene hol ¢ ngs stand quid lritthe a gap

toner bottie into the toner Treplenishing unit, the
uaero@a@ubeehnsaéelﬁnﬂ surent iat tédiat ahierediotdrl ehiese the
set properly. 30 This nmeans that_ there is a
pé§§f”ssamﬁym?ﬁ%%rthjel%nje%o HETE1EPT ot Bt Propenty Pody
when the toner bottle is being set on the holding

stand. If the holding stand i s pushed
However, in the conventional technolegy disclosed in

the first document, a user cannot clearly feel a mechanical
click when attaching the toner bottle to the apparatus body.
Thus, there is a possibility that the toner bottle is not
set properly.

Specifically, when the user sets the tonexr bottle on
the holding stand pulled out from the toner replenishing
unit, the user cannot feel safe and sure that the tonesr
bottle is set properly. Only after the user pushes the
holding stand with the toner bottle into the toner
replenishing unit, the user can feel safe and sure that the
toner bottle is set properly.

This means that there is a possibility that the toner
bottle is not set properly when the toner bottle is being
set on the holding stand. If the holding stand is pushed

into the toner replenishing unit with the toner bottle not
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into the toner replenishing unit with the toner bottle
not 5 properly set, conponents of the toner
repl eni shing unit or the toner bottle can break.
Moreover, if the toner bottle5 does not engage with
the joint, toner m ght not be replenished properly. 5
The toner container with the grasping part (handle)

30e 4o SpLigl {QNSs SO &Yl NG PAncl SELOSRUS bhenic or

docunent as the follow ng probl
uses Emnemtwmitlewmﬁncmwﬂ%kne@kmﬁﬁvehownflhhélgenezobottle

21 into the inma for p tus, the. user _h Ids
0% U1t NG epr g Pl O HadTeF TLE o R61 6%t he
Whob B= 4 DREd cord@d ey . The grasping part (handle) 111
is located on the di scharge nenber (lid) 110 at one

end ome%et@mrcWﬁw%rmm thengroenérg parthdhgagle)
e r t ai.n

T e e SRa e b T 120  cHRae” 78 Fhg second

hﬁmemm@mmtmamethéIlerbwnﬁg/ﬁuﬂhiam: ofeecand, vand thés the

cont ai ner bod 02 tilts downward o] rds, .

beRus SO %Fvéh{ﬂﬁ Qﬁntﬂei%ﬁﬁialﬁerggoéﬁﬁ%og%e lmage

| pcl4di Doz bherfoner isd ofed, HJ¥H§N¥ﬂ‘NﬁEﬁ|@ﬁeOQQ@%bﬁ%g part

to the discharge nenber (lid) 110 tilts downward.

alnesdle) hllot@thcalrréltm@ wEnte dlommd sogtadhefhe The
t body f
fﬁ%@ 3005 Po5Y Dodey] APe [ MR SO Rhetid g,k

lRetibes SIadp, 11@6&1*@0:51{&6&%&&1 chi)d;hel%n@&ﬂcoh@@&ﬁl@rf nom, and
the di scharge nenber (]id) 110, and a gap can

FoRpee 1hH Detvedh, “iihthe tiorfert W@&CﬁePef@fePs t@e toner
a&&@&&?ﬁewlébeaﬁ@p@ﬁ@t&es %é NS shake, 1hener thys,

out and scatters fromthe | oose part or the
gelps bgnarsh@nkal@emsbﬁlbysuhddaﬂﬁdehﬁenpnelﬁn§on@Hd the

cases, .the toner ht.. be saved | e |ng fromthe
E3SRabart. PoRteld e TR A el ot SREREr a a s PR oause
of £t fige CRAL ghnes s bogly dOZcd sndd Iﬂceq/ a@)zmhemmlalen@omere toner
container 101 is attached to the apparatus body,

t he
gehprads Hevi AP EEORroHi® HPRGtHLT dialthéertipgharge member

{lid) 110 tilts downward. BAs a result, a rotational
central axis Cl of the container body 102 deviates from a
central axis C2 of the discharge member {(lid) 110, as shown
in Fig. 21. In this state, the container body 102 can
loosen from the discharge member (lid) 110, and a gap can
be formed in between. If the toner container 101 is
attached to the apparatus body in such state, toner leaks
out and scatters from the loose part or the gap, by a shock
caused by the attachment. In some cases, the toner might
be saved from leaking from the loose part. However, 1f the
rotational central axis of the container body 102 is tilted
when the toner centainer 101 is attached to the apparatus
body, the gear 106 deviates from the rotational central
axis. This creates a fluctuation and increases a

rotational torgue of driving the apparatus body.
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axis. This creates a fluctuation and increases a
rotational torque of driving the apparatus body. 6

The present invention is nmade in view of the above. An
object of the present inventién is to provide a powder
contai ner and an image form ng apparatus with which a

user can clearly feel a nechanical click when

at t achiyng J.he 5 canfainelint Qo hgdody, ofilhe s MBge apove.
form ng apparatus. Moreover, the object of the
prresentedinvehttilon dreseo tensea t ithatl st e powdére a powder
container is set prggg;%y, SQ that th rot%%io%alh
cent r ki FOr T et ai fer Ry A€ Prevent ed oM 1T
devi atidg f§ omdihe eeafali caxi $1dfc i heedi seharge nt0 the
menber (lid part), to prevent powder scattering and a
tepifuel peericasidre Wiady #5sitis e TE6HTs thoddingn 2PPR Fathér
W@éf@hvéiga5%%é?gj§gtQﬁ?t@ﬁﬁzﬁﬁﬁﬁ%HYQQH%%%ib%_H% to ensure
provi de a powder container and an inmage form ng

appat at lus, peutdr tdatt aitleer powdert conmtaimien s Sbrel yhe
attached to the bady of the 15 inmage form :
ot 1 5 S CRURE G NVERTIEN T B Sgbi S s erted
t BEoRr @SeM + { Aty et dron HeO @tn dreastax isolote thhe dprehlens

in the conventional technology. 20 A powder contai ner
aseEpel NGl 1@ et las get o Iev erie POpicEse mCatihganrtidornd 2

voL g s; detachably Jinst alled d 0o Gopkaler Nusiig .
uni T4of an i g€ form ng apparatus, includes an

openifng tocatedat o head ofeddre contaaitnen bedyo gndvide a
an engaging part located at a bottom of the container

2By, © T hies eitigagiiy Part B g ShaHged et idn Such that

ePPageIRAL » £&CEl M NG pard, Qf1 f he (GRMAI RS thQUSINRG of the
unit;  a drive transferring nmenber that rotates

i hage al bymwigy hegtrecatcont ai ner body; and a lid
i ncluding a discharge outlet that further discharges
powder di scharged fromthe opening of 30 the container
bodycrasdr@ shuttezntiat opens and cl oses the

di scharge outlet. A position of the powder container
in It is an object of the present invention to at least
solve the problems in the conventicnal technology.

A powder container according to one aspect of the
present invention, which is detachably installed in a
container housing unit of an image forming apparatus,
includes an opening located at a head of the container body,
and an engaging part located at a bottom of the container
body, the engaging part being engaged with an engagement
receiving part of the container housing unit; a drive
transferring member that rotates integrally with the
container body; and a lid including a discharge outlet that
further discharges powder discharged from the opening of
the container body, and a shutter that opens and closes the
discharge outlet. A position of the powder container in
the container housing unit is determined by engaging the

engaging part with the engagement receiving part, and
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t he contai ner housing unit is determ ned by engagi ng

the engaging part with the engagenent receiving part,

and 7 operating the lid such that the shutter opens

the discharge outlet. An inagé form ng apparatus

according to another aspect of the present invention

i ncl udes a powder container that 5 includes a

CBBE%B%ngFM wsl g%ngteatoeeelezguw@@t@&r@g the hgatharge
the container body, and an engaging part |ocated at

aODDﬂBon1of the cont ai ner body, the engaging part

bei ng th.an engage receivin

t he coﬁ?a?ﬁ% ﬁ%ﬁ?%% ?9 gedr?%%o #é%%%ef%‘Oé%er aspect

n@ﬂbﬁhetb@éséﬂtaiﬁﬁeielbﬁtE@tﬁbﬁysmmtﬁdeﬁx(ﬁﬂﬂﬁﬂﬂﬁﬁr that
body; and a lid |nclud|n8 a, discharge outl et that
f dPEhBRed §cRaPGRSNPEWABTY di BEhArged 2F rOmMtHY op¥iitigt 2t @

Cpegge c§ophai pghhody, BBQ a §HHt£§reﬂ£§61mfR§ﬂ§:@Qgﬂted at

oses the discharge outl el! A posi tion of
canbaithem pA the container hods;nghenemga$ux5part being

det er m ned, engagi ng the engagin art wt

ef§4g8 nwlfécépvﬁﬁ §§W?ntaﬁ% % ?%gl%%rqhe IHQ?:ﬁﬁﬂFalner
t hatisihBeushutt ar d@@@@Stwesﬂe@@b@@ Ofeiti t ethatTh®tates
powder “container is detachably installed in the

ceﬁﬁﬁgﬁéﬂlMoUéthth@nppﬂtih@eéoh@éYne@n%o®S¥H§ igHikuding a
| neludes ghsueﬂgegeg‘set fa%ggeayg&gap 1§ i o narged

t he enga I'ng part he "po contaf ner i s engage
Afﬁ@mﬂ&hecepea&n@roﬁccbedcngthmnerlbbdﬁnaﬂhbﬁi&ﬁm&ﬂer that

of the present |nve cludes a. cont aj ner bod
REFGd RYaceOTy FRE FAPELCRAE CoRvEys. g Sid &f the

@o%@e&heoﬁea&ab@e&nb@% LOWRE d8c AN OREMM AUt tihe
container body; and a |lid that supports the container

bodyesmdéhethht enhedgéont haeenpodyne sP¢ bt af dbl &;hand

SRS DErEORg, pEL B IS LI ADS P %, chan

contaghungecpabhehbBat haakescaaeqat act 130. W The thevder

o%%%%@%ne?n?sadg%ggﬁgkﬁgg1gg£glﬂggt1§r§¥§rE§E§EEEE§ housing
unit. The container housing unit includes the engagement
receiving part with which the engaging part of the powder
container is engaged.

A powder container according to still another aspect
of the present invention includes a container body
including a conveying part that conveys powder stored in
the ceontainer body towards an opening of the container
boedy; and a lid that supports the container body such that
the container body is rotatable, and discharges the powder
discharged from the opening through a discharge ocutlet.
The lid includes a contacting part that makes a contact
with the opening; and a preventing part that prevents a gap
from forming between the opening and the contacting part.

The powder container is installed in an image forming

apparatus by fixing the lid to the image forming apparatus.
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fromform ng between the opening and the contacting

part. The powder container is installed in an i nage

formng apparatus by fixing the lid to the inmage

form ng apparatus. 8 An inmagedform ng apparat us

according to still another aspect of the present

i nvention includes a powder container that includes a

contai par ;hady lfBSE!nQH!;DQp?aEQW@Yé&QOJF@Iﬁg thalrill another

conveys powder stored in the container body towards an

5agpenritng fothehereontai hevebbdyn bndlwles dr tiheifcder container

supports th contai ner_bod uch_that. t he contai.ne

OReY GO abPeCon kiRt stray gu TRb idaer o AP lg pact

dirsehacgedfsopstheropenknsg it hfigughemt si sehasgey towards an

outlet. The lid includes a contacting _part that nakes

acpeAtact ok thet RENGPERFRgPOARd A 0% pteventd hg® Pargrts the

At auevents g daeal LAMLT phaT 80, betyeen o ADe; OPERi kb1,

and the contacting part. The powder contaliner in

whainch dtierer rige sc ohtapnedecadi behangtdl feun t hee | rpgeing

form ng. apparatus. The er container is installe

| nEa G LPGPARG SBDAFatuSTEY 1% TRE TR 1 qgitacting

t he Aitmege t1Rakesmingoappat akush The Gb&ein®pj £64 sa

features, and advantages of the present invention are

s peciviingdinoy Pset £HRENPFAVERT i ¢ | J2bekbbie BppakentPetveen

fﬁﬁﬁQthaﬁ& ll%WHnQQQEEQhkgthE?P éPE!onTQ pé er container

i nvent’on en read in conjunction wth the 0

aceoRPpdryi ngnerawisngsntBRhEE OEBESCRE Pl Ohs Ok DRAW NGage

FIG 1 is an overall djiagram,of an jinpge formn

AgHARGe "REGGFAFAg 1 674 PRFSEE orBer herf hnd: A SebLHy 1n a0

23 renodimentyy EbGardchs 6y?f@§§n§e@ﬂié0ﬂ§dﬂ v eynOf 1 @ty e

image formng™ unit in the inmage form ng apparatus

sHowmiing Blc@ar®tuBl.G 3 is a perspective view of a

t oner ttle,set in he i.mage formj

accor di 5 f%hﬁﬁeo%??%%530fgﬁggﬂ?%bﬂ%ggh%§ﬁ§$€£€$%aOﬁgthe
present invention are specifically set forth in or will

become apparent from the following detailed description of
the invention when read in conijunction with the

accompanying drawings.

RRIEF DESCRIPTION OF DRAWINGS

FIG. 1 is an overall diagram of an image forming
apparatus according to a first embodiment and a second
embodiment;

FIG. 2 is a cross-secticonal view of an image forming
unit in the image forming apparatus shown in FIG. 1;

FIG. 3 is a perspective view of a toner bottle set in
the image forming apparatus according to the first
embodiment shown in FIG. 1;

FIG., 4 is a perspective view from below of the toner
bottle according te the first embodiment shown in FIG. 3;

FIG. 5 is a cross-sectional view of a head side of the
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FIG 4 is a perspective view from bel ow of the toner
bottl e according to the first enbodi nent shown in FIG
3; FIG 5 is a cross-sectional view of a head side of
the 9 toner bottle according %o the first enbodi nment
shown in FIG 3; FIG 6 is a perspective view of the
toner bottle according to the first enbodi nent and

t hensecond. ebodient, g 2 laaded ont @ PAkdde Rousindn F1c,

unit; FIG 7 is a cross-sectional view of the toner

bettle according to the first enbodi nent being | oaded

onto t bottle housing .unit; FIG B8A.is.a

cr oss-gg%ti nal avipeevj\fs&?%ﬁwlewf oner bo ttlhee tfélearcggﬁz&ilrefg

t 9ctbeqdiig sto erbodi et droastethard aranattherseemanmei®odiment,
of the bottle housing unit; FIG 8B is a
ct08ded e o ral PG W dFOthEd difertbottl e according to

the fi i i ther. 1
exanpl éﬁ%f e?ﬁlggbﬁoeé ousi n%‘% f\{lélhg O%n%‘hfég tiogeg pottle

faontraiey of EheaSeof diecdionert botitre 1eceor drmg tae
tge fLrst enbodi ment bei ng | oaded onto the bottle
hBasFhg URTE"EI'E140 is a front view of the case of

the topes., HOtid e accoidiggrtmddie Fidstoeredicmert bottle
shown in Fig. 9 20 being rotated on the bottle

heashrgiumi t0 G FHI5G LRPIFOMD Vi R BT (e cage trr
g%ga&gpgrﬁg&élggo%%g: 0g; 19 Jhe first enbodi ment

oWn* 1N eing rotated; FIG 12 is a
per speEflGveswi ew ofctdres toneridotl eissw 25 adeordineg tottle
the first enbodi nrent conn conveyi.n

cted to tone
LRFESTSRIG “95- 18 Gt herpel St | PR bW P tig 1l another
tonghp1POLE! €5e acsor di ng, k& ddhaufiv st enbodi ment

connected to the toner conveying units;

FIG. 9 is a front view of a case of the toner bottle
according to the first embodiment being loaded onto the
bottle hcousing unit;

FIG. 10 is a front view of the case of the toner
bottle according to the first embodiment shown in Fig. 9
being rotated on the bottle housing unit;

FIG. 11 is a front view cof the case of the toner
bottle according to the first embodiment shown in Fig. 10
after being rotated;

FIG. 12 is a perspective view of the toner bottles
according to the first embodiment connected to toner
conveying units;

FIG. 13 is another perspective view of the toner
bottles according to the first embodiment connected to the
toner conveying units;

PIG. 14 is an enlarged cross-sectional view of a side
of an opening of the toner bottle according to the second
embodiment;

FIG. 15 is a perspective view inside a case (bottle
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30 FIG 14 is an enlarged cross-sectional view of a
side of an opening of the toner bottle according to
the second enbodinment; FIG 15 is a perspective view
inside a case (bottle 10 cap)Oof the toner bottle
according to the second enbodinent; FIG 16 is a
cross-sectional explanatory diagramof a part where a

bot, ?OQMeOEoﬁQF Lopel e bottd gy dhe Lasecpd

oveé}ap, when hel d, according to another enbodi nent of

t Bebodenend; enbodlnent FIG 17 is a cross sectiona
explan %gry i agr am of ghe ar t yher ana Cpott f%k¥% of a
of the bot't fe“and®t he® %%%% over ap, en Set,
aﬁQQEdWHQrEOatB@t@l@e}ﬁo@jﬂb@ﬂl'@Iﬁ@ttorﬂeﬂr ofotitie seebnthe case
enbodi nent; FIG 18 is a perspective V|em1|n3|de

CA¥eT bfPt hBhepohet dbot EFRIGEedr el ny 2 edt i %% of the

eQQSQhHEQﬁbSE #Qﬁt second enbodinent; FIG 19 is a
a

Cross-section expl anat ory dlagran1of 15 the part
where Fhé.bott e bodyoef-sbettomel datidrextand tchiegram of

CEBS ISk By EOER, SEL FECOLEL 10,108 L1 Lo AL T v

Cross- seetigpal whbAcke€] agram@fn@ +cameridranalediongiment
bottle in a separated state; and 20 FIG 21 is a

c@éséhgeéﬁp@ﬁdle%b@@kmﬁﬂbgran1of t he conventiona

t tleqit t 1
caRiY RGCUT THE TNUENTION A BoRdcl ZOntH ner sind ‘an

| magerf bontng apparatng thattiPb atetipestemimabisndor of the
carrying out theﬁﬁ(esent invention will be described
bEFEW PN SHEPEI " Wt h ref erence to acconpanyi ng

draw ngse C@@"@@ Qr -6QLLLespendi NG CONPONENtS Al agram of
denoted by the sane reference nunerals and

otveel appinghdescrhpt bohsleapedgi oblilte ddbrmr drttiled.and the

ngs rg%gg alvveﬂghoge£§ Qgéordlng to the still another

embodiment of the second embodiment;
FIG. 20 is a cross-sectional block diagram of a
conventicnal toner bottle in a separated state; and
FIG. 21 is a cross-sectional block diagram of the

conventional toner bottle in an assembled state.

BEST MODE(S3) FOR CARRYING OUT THE INVENTION

A powder container and an image forming apparatus that
are best modes for carrying out the present invention will
be described below in detail with reference to accompanying
drawings. Common or corresponding components are denoted
by the same reference numerals and overlapping descriptions
are simplified or omitted. The present invention is not
limited to these embodiments.

An image forming apparatus according to a first
embodiment 1s described below. Fig. 1 and Fig. 2 are

diagrams for describing the overall construction and
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30 limted to these enbodi nents. An inmage form ng
apparatus according to a first enbodinent is
described below. Fig. 1 and Fig. 2 are diagranms for
descri bing the overall construttion and 11 operations
of the image form ng apparatus. Fig. 1 is a diagram
of a printer as the image formng apparatus and Fig.

2@&@&&{% 11999, i ;aQAMQfran @%&%rfa(ﬁb@ ngryRit 11 As 3
the printer. 5 As shown in Fig. four toner "bottles
32V g 3aM o B2C, prianid 132K @@;ergg@@@d|f@gml@gy@p|p@watus and Fig.

gent d black espectlvel are

fﬁ% %ﬂihﬁge L5 & fLousﬁﬁg unF%rméfglggéFe&n Foe
theidioprpart in a body of the image formi ng apparatus
(hereinafter, "apparatus body") 10

i nt e:r el Ht @t righdhér dni o015 |t§“€rr0\?i%&é&el§el38\7(/rt ReM, 32C,
6%& fQIbo%‘t%CO rechn%l +d TRAC T MG, t%g@}{, 8N4 black,

and sporidi ng "t o yel'l ow,” magént cyan,
aneks it ackye 1y espectdarelonakdre salti gmed faditdg awusing unit

inte nedia e tr nsfer belt .8 of .the i nmedi at e
LT hnGT et Foihi 4 19 FHeAP o Y, 3, Tie TRdge oTming
F o o g i th@f\élrpapﬁrtr&spo‘@qﬂpag:att@sy@dd@w i noludes a

phot oconductive drum 1Y, and a charging unit 4Y, a
devel opi ni umine bt e talaeriong Ui tl \ZS grovided below the

destafl 515@}%%”1%6 ; otoco\rqgg%ctlve r u%rftt'% 6Y,. 6M, 6C,

arrange aroun Y. An’i mage
26ndi ogmn @@rmmr(g:hw giaid cst,emagexpesi nyast, epnd black,

devel opi ng . ste transfe ring step, .cleanin te IS
DR T b o 4 HE® GHoendaer te it A EFReand s Lrant fex

ygtiows i pRgend slrttcgml%e the phat-ocendugtsi.ve drum
1Y. The three other image formng units 6M 6C, and 6K

25 havks ssibstanti a1y tthe TSeEms. Ress tiorstingn vas: tt e
tﬁ%?r%%%(i%[l(ﬁn 0 um%elf Yowc%r [ e_LSLPfrgdlatng)n o%o%:%l ld?i\é{’tl%cﬁi%)m 1Y,

eren er an orns
dififies eshae@lof uninmge:, Bhuksvedesdrigptindns 5of, theleaning

three other image form ng

unit 2Y, a destaticizing unit (not shown), and so forth,
arranged around the phetoconductive drum 1Y. An image
forming process (charging step, exposing step, developing
step, transferring step, cleaning step) is performed on the
photoconductive drum 1Y, and a yellow image is formed on
the photcconductive drum 1Y.

The three cother image forming units 6M, 6C, and 6K
have substantially the same construction as the image
forming unit 6Y corresponding to yellow, except that each
uses a different color toner and forms an different color
image. Thus, descriptions of the three other image forming
units 6M, 6C, and 6K are omitted, and only the image
forming unit 6Y corresponding to yellow is described below,

As shown in Fig. 2, the photoconductive drum 1Y is
rotatably driven by a driving motor (not shown) in a

direction indicated by an arrow Rl in Fig. 2. The surface
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units 6M 6C, and 6K are omtted, and only the inmage

30 formng unit 6Y corresponding to yellowis

descri bed below. As shown in Fig. 2, the

phot oconductive drum 1Y is rotatably driven by a
driving nmotor (not shown) in a direction indicated by
an arrow RL in Fig. 2. The surface 12 of the

PRPL OEONGICE b Veh GF M L dSurdni f ordrh jhanded cali-the at the
position of the charging unit 4Y (chargi ng step).
Subsegientd§, the ehposing omiihete aHagamobeasbl i s
irradi ated froman exposing unit 7.to the rfa f ,
the 5 %% %%%%%%@ 1V%P r ﬁgﬁ ,“ﬁh‘%fﬁﬁigbéégﬁfcgggﬁe%i15

i npged f Ot ed yetdowh Seor sty amiher swr frace safrfbhe of the
phot oconductive drum 1Y by exposi ng/ scannin

(eRpbeFPRASEehye Bupsehler o et B PediS &ﬁ‘%\ﬁﬁ‘ér ergpe for

Sgéi?&@_?& f@fﬁe@hgﬁoﬁ@gq¥§ff§@éCHf”BHé{ﬂH%%%%OB@%@tive drum
dev e

el oping unit 5Y, t 10 electrostatic latent image
i $Y dey et opesli ngnscanyehd oletomerng negeli.s f or med

(devel gpi ng step). Subsequently, at, a i tion_where

the. cur Fatgade hhe TFhot ctontadn vk ity Tacees fd the
| phef pBShahe: t¥angfer 1betdcds ak aldddisiping unit 5Y, the
transfer-bias-roller 9Y, the toner image 15 is

t eARSEBP P ed" F¢ ohi E el pHEt & ohtl Ut VAL maATY o YEHa Ow toner
H . . o
LR S EACRUEr B AR ot oner

S step, a nal” ‘anount of toner is
not transfegued: landat emapasi oot héprottdeosdudcktiose of the
drum 1Y. Subsequently, at _a position where the surface
o P HECoaB ot BeoRHIct ] VR Hran 1Y TS e ol ST -
UREL + 2, adq bk agders2ar e0hd eSt SHide- tONelr rBNRIthcNg PR r image
t he photoconductive drum 1Y (cleaning step). Finally,
at.sat possfonedhérent Hee spird aeecwmfugthere drum 1Y to the

phg%ggon HCEéV rgﬁggégybéfgef Lffr?@sgfgﬂégé§f¥% u%%%p}. Al
(hot © 25 shown) - “erect ric pot ential remal ning o the

pbat econgpct & viea r i ual 1¥ndsn i edvethe Acicorgitngl-pnstike red
Igggerggggkggogrgggsghggééégéﬁgkfgg drum 1Y.

Subsequently, at a position where the surface of the
photoconductive drum 1Y faces the cleaning unit 2Y, a blade
2a collects the toner remaining on the photoconductive drum
1Y (cleaning step).

Finally, at a position where the surface of the
photoconductive drum 1Y faces the destaticizing unit (not
shown), electric potential remaining on the photoconductive
drum 1Y 1s removed.

Accordingly, the image forming process performed on
the photoconductive drum 1Y ends.

The three other image forming units &M, 6C, and 6K
perform the same image forming process performed by the
yellow image forming unit 6Y as described above.

Specifically, in each of the image forming units 6M, 6C,

and 6K, the laser beam L based on image information is
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t he photoconductive drum 1Y ends. The three other
image formng units 6M 6C, and 6K 30 performthe
same i mage form ng process performed by the vyellow
imge formng unit 6Y as desciPbed above.
Specifically, in each of the imge formng units 6M
6C, and 6K, the |l aser beam L based on i nage

| pEOLAREEON F8ord3cnd rdadhatied JAiam+ rger&xlm NG 1WA tenk
provi ded below the image formng unit to the

phosoe ohdusiiyevndiunio Mre pfsﬁemcfnchﬂa;m]we tchairex pdksingy
unit 7.em the | aser beamL mall t e,
r%??cé%tfjsc?%few a@? BN JLn%yunrlo tlerﬁng %S gﬂ’lpolslyusrecr beam L

NEEHRra anght rseadi e esrd hesdtaserhdeamdr adam ttheoy rotating
phot oconductive drumthrough a plurality of optical
ef eRBAY 407 SEbSEYLent 1Y, l%%%fcﬁferth%g?e%%r%@&ﬂ on onto the

gﬁat e@%e&ewyc&wﬁ drumeat 1 he  develqpidg ﬁﬁeals

ans erred 10 on the internediate transfer belt SO
aslemebessuper posed on each other. As a result, a
full-cqolor toner s, forned onihel termedlate

R P ST S L S CE RS- RS Bt o

tbﬁ8§E@6nHﬁttl&§ drRel sgesnd hesdditarimedi atap transfelsferred
elt 8, four first 15 transfer-bias-rollers 9Y, 9M

9en ahel DRCerredcobe transfer PYHcI® WP rol et bR, superposed
ﬁaggaglgﬁﬁgﬁgég'é% I3t 2 tension. rol Ler 4. sahe s

nterne T eani 'ng-unit” 10, and so fort
ThHermatesnethat enteansd st bet tarB s Halet ched acr oss

and support ed b three rollers, 12 to Mor eove

r ot atlgg ]f‘o‘t”ﬂe Bekthd {'r arist e]rntb%rﬂ‘(e%p“}eolq%ﬂ'nﬁ v Shie 15
causegcethenintgroedi @t v d ransi{efebeld 18 4.0 1ottt rst
endlessly in a direction indicated by an arrow in

FrgangfeEabhaofrehéefou? Y fiét 1Gansieriibi a5-yolder $ranster

tPSﬁngEP Bg%ggdw t hga(gg ﬂﬁf kﬁcnfgﬁ pho(%ﬁgcondluct iVe rension

dirunselYid1Man 1Cntaﬂdedj§atd§e%smmﬁenel &l edoimgnen it rigt, and

t;gn%ggghnlp%heAfngeggggiéteatransfer belt 8 is stretched
across and supported by three rollers 12 to 14. Moreover,
rotation of the second transfer back-up roller 12 causes
the intermediate transfer belt 8 to rotate endlessly in a
direction indicated by an arrow in Fig. 1.

Fach of the feour first transfer-bias-rollers 9Y, 9M,
9C, and 9K sandwiches the intermediate transfer belt 8§ with
each of the photoconductive drums 1Y, 1M, 1C, and 1K,
respectively, forming first transfer nips. As a result, a
transfer bias of a polarity opposite to that of toner is
applied to each of the first transfer-bias-rollers 9Y, 9M,
9C, and 9K.

The intermediate transfer belt 8 rotates in the
direction indicated by the arrow, and sequentially passes
each of the first transfer nips of the first transfer-bias-

rollers 9Y, 8M, 9C, and 9K. As a result, each toner image
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transfer bias of a polarity opposite to that of toner
is applied to each of the first transfer-bias-rollers
9Y, 9M 9C, and 9K. 30 The intermnedi ate transfer belt
8 rotates in the direction ihdicated by the arrow,
and sequentially passes each of the first transfer
nips of the first transfer-bias- rollers 9Y, 9M 9C,

and 9k ASc @Bt ithg eaehh it onereddmgR ot cctbivkhieve drum 1Y,

correspondi ng col or on each photoconductive drum FY,

IME, 1G;, andd 1K iiss trzarsflerresd! (Fiirstt ttrr@m§ff@pr)> aﬁd

super osed, ont.o the |ntermed ate transf I
BRERTER PP G ot T DR e RN Rre PRk e

t r anSf@xﬁbé&kder&l\M t hett he sapperipes addreneahel rmgem&aease

a second transfer roller 19, the second transfer

baekR e rigtder® 2 ardii CHEE FRRS Schténfediiaeges faces a

té@@éﬁgrt$§ﬂ§fé§V%éfkefhEBSQﬁQ@Qﬁk&@ﬁﬁ&%%n ?%&e%a%%hup

form ng a second transfer ' nip. | -col or toner
i mabee f ol reshrotw itdtesd rither memw@dlz@tter a:a@fn@rfeb“ebtels Bswith

then t dpnto 2§ terial
AR e A THAE (5 EoHueha S5 oeganad Lranefex

tapst erndi pa1 Atcdiis ©&deds  BndRY Fididle@MURLOfintermediate
toner is not transferred to the transfer material P

ahdane epmi sl forf tie Ghireried slte 19Ansfér shélrengiers
f,
Sﬁ??ggge’?ftégg%&{ &Q%f&ﬁﬂéﬁ?%% eﬁjtghaaris ¥ d ln%ge@lg’co the

oner remail ni ng o eIt er e
t ransfi€rtrdbed feB niip colAtectleis Acgor di mgirg,inalt canshér of

process performed on the. interned ate transfer,

It 8
P ReE 2F et St i T e e ey TG e and

secndy s tsansferi M drdsa conyeyedh § ramz paper f eed
unit 26 located at the bottompart in the apparatus

body 19@psednaughy a apaper Frefedingylirdld g app fand cdeaning-
pal r i?y I S:t‘;cgr%lasogr rn?éal :lirlic'galt%dsﬁlés J]?Pcee%:lmfelcﬁ%l le-y’tr%nsfer
belt 8 is collected.

Accordingly, a transfer process performed on the
intermediate transfer belt 8 ends.

The transfer material P conveyed to the second
transfer nip is conveyed from a paper feed unit 26 located
at the bottom part in the apparatus body 100, through a
paper feeding roller 27 and a pair of registration rollers
28.

Specifically, a plurality of transfer materials P such
as transfer paper is stacked in the paper feed unit 26.
When the paper feeding roller 27 is rotatably driven in a
direction indicated by an arrow R2 (anti-clockwise} in Fig.
1, the top transfer material P is fed from a paper feed
port 26a towards the pair of registration reollers 28.

The pair of registration rollers 28 stops rotating so
that the transfer material P stops in a roller nip of the

pair of registration rollers 28. As the full-color image
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as transfer paper is stacked in the paper feed unit
26. \Wen the paper feeding roller 27 is rotatably
driven in a direction indicated by an arrow R2
(anti-clockwise) in Fig. 1, the top transfer materi al
Pis fed froma paper feed 30 port 26a towards the
pair of registration rollers 28. The pair of

r&oistd airh@@nﬁ@&ﬂaeaé 28 Qps Heqttaté}' BGp$Bachbat thBesecond
transter material P stops in aroller nip of the pair

dfrafre%gf@t riatw orchreolpais @8, remattr@tfl@lnl redllersi ﬁﬁgét%ts

n the i nternedi ate transfer approach t
SEtgha 1 r BhsT et 0;"'% he B rero reeéllggr Kt ithncr gﬁleesecond

28-siard s n1®tat i Hgndroc@onvey: drheritthanskerumateeilalr Poner
into the second transfer nip in synchronlzatlon wi th

tHeaged | -%H@ﬁl% dnigie 5 3 feages AT CHirs tlivRe faget r RbsPer
b;Bc?f‘aé tﬁg&% uﬁe & polaridy {QRPesite E@ that f%fllt—%lor

t'oner or toner 1mage on the surface of
ttmnemtemm@@i@meineamsﬁﬁﬁceknﬁttnk|rmt&pmbdedteotmhesfer
second transf .Q$Iler 19. As r esul

. th
FRTTE Chl bs TomBhed ridge- o @ CU &ea '6F chelts 19+ Bs @

iaterpediate thanséerobeldnd: iisdd-ansf eneeduatraeRCer the
onto the transfer material P. Accordingly, the

i m@@ﬂéﬂdé@)‘ﬁ%rtr@%@@ ikt ghdiferirad sérigechatt PARST 8PLC

r f | or r f t
CRa Tt Mt PG O SR TS PGeaRY! Botor
KHEa®éaDSfEfaﬁ§EéEﬁ&ﬂIGﬂtd’Uhf*&anveﬁ@d tetarfiaXi iy
unit 20, In the fixing unit 20, X|n

g rol ler an% a ¢
pressu@?%?ﬁgt?%l?%}OﬁmﬁW%gehﬁ%ﬁ”ﬁﬁ@ Gr&§SuPl Ho Hiffe branster

tﬁ@@éé?&lnﬁtﬁ%'@%eF%éébﬁd?%fﬁﬁ%féﬂ731 Jerhed +Gakheker
I mage onto the transfer material P. ubse uently, the

tm@h@f@@lnﬁte$|©¢H¢EY%dcbhv%yﬁﬁﬂlﬂnlﬁuﬁsﬁ e tﬁ@ the fixing
Zggfléa%ﬁr ;Ihh ygrg? a}fcﬁﬁi rrr g%n eSJeSr %alzggllg 6] ecr Sgpply
obié st dend her appar at s @yetmznaﬂerr afatpapen €j e©t ifig the
rollers 29 is sequentlally stacked on a cover 30Q as
oﬁf@@%feFﬁﬁﬁego or image ontce the transfer material P.

Subsequently, the transfer material P is conveyed
cutside the apparatus through a pair of paper ejecting
rollers 29. A plurality of the transfer materials P
etected outside the apparatus by the pair of paper ejecting
rollers 29 is sequentially stacked on a cover 30 as output
images.

Accordingly, an image forming process performed by the
image forming apparatus ends.

The above description is an image forming operation
for forming a full-color image on the transfer material P.
However, the image forming coperation can be performed by
using only one, two, or three of the image forming units 6Y,
6M, 6C, and 6K, to form a menochrome image, a Z~color image
or a 3-colcr image.

Next, constructions and operations of the developing
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25 Accordingly, an image form ng process perforned by
the 1image form ng apparatus ends. The above
description is an imge fornm ng operation for formng
a full-color image on the trarfsfer material P

However, the image form ng operati on can be perforned
by 30 using only one, two, or three of the inmage

f.onm ng H%ik%eGYmag@Nko§ﬁin§ngn§g'GQOiEOH@%éfibed in detail

nonochrome i mage, a 2-color inage or a 3-color imge.
Next, redrestrnget ton§igndzoperati ons of the devel opi ng

16 wunit 5Y in the im rm.n nit_6Y is,describe
' dethn ANTeLAPAERe PBnge fo B auia FhactRLEr o ng e
wnivt f3¥iinRcludesnatdevabaptnger akliar 1vplY daetng bhede 52y
phot oconductive drum 1Y, a doctor blade 52Y 5 facing
the igey &bepidry elePree 52¥etweléonVEgi AgNERYeld S5Yevs SoY
Lav.ded 1ina.de deyehopet coptainers 53y, b4Y, a toper
épl éni shing unit 58Y that communicates to the
devdlcopehircontdinéBYS54¥at hcoughndnaopentogiha demsidyer

detectin sensor 56Y that detects a toner density.in

S e Gt Tand T28 B0 ToPPRL e QeUeROpr Rt oFFbind

QLY ddiclsudes ra smaghet« sf bxednkbRshdasiapdia sl gevelrbpat, and
rotates around the magnet, etc. A two-conmponent

devdcopeér. | Adleudiengleainbersland Stdnéncilydgsopedaphet
t.he vel r t ai ner. 3 4 d [ uni

S 1 G A8 Soferrus: tBA° 1Btaperat boan e Rabner,
feald.onwgy tThe sheevenitndeheldewel apchgatoll earbi¥rs and
rotates in a direction indicated b% an arroglin Eig.
£OTTHe Raghétr Sth 1t heSdEFEFOpPRG FoPFar 51Y Pofms 4l
magnet g fdeQJe%g/ﬁgt heirskeeyechotatesnotbecapgneticion
field causes a devel oper 20 carried on the devel opi ng
rogldmert 3l Y donsversen the devel oping roller 51Y. In

e 9K Rt ol BB BRE LSy 0 sepsrat
tdRetion indicated by an arrow in Fig. 2. The magnet in
the developing roller 51Y forms a magnetic field. As the
sleeve rotates, the magnetic field causes a developer
carried on the developing roller 51Y to move on the
developing roller 51Y.

In the developing unit 5Y, a proportion cof toner
included in the developer (toner density) is adjusted to be
within a predetermined range. Specifically, as toner is
consumed in the developing unit 5Y, the toner in the toner
bottle 32Y is replenished into the developer container 54Y,
through a toner conveying pipe 43Y of a toner conveying
unit (see Fig. 12) and the toner replenishing unit 58Y.

The constructions and operations of the toner bottle 32Y
are described later in detail.

Subsequently, the toner replenished in the developer
container 54Y is stirred and mixed with the developer by

the two conveying screws 55Y, and is circulated to and fro
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within a predeterm ned range. Specifically, as toner

is 25 consuned in the devel oping unit 5Y, the toner in
the toner bottle 32Y is replenished into the

devel oper contai ner 54Y, throudgh a toner conveying

pi pe 43Y of a toner conveying wunit (see Fig. 12) and
the toner replenishing unit 58Y. The constructions

ancl, opes ald-pnse0f r thendonesr Potdd e BAY 30@hRnt in a
described later in detail. Subsequently, the toner

riept endsthed dhrediel devad operwed ot diier H4Y iMhesthanegd 1n

and m xed wth the_ devel oper, b he, .t cCONnveyi.
Snte%v\%e%%@p%%dls fricta a—tcehqa%/%e% wdltfh\mcl'ﬁrc]:at%w;a.%g:s SO as

s crrecu n ro he two
dey el @pere cont ahaersr b3Ys . 544 Mveneddrdriag to the
hori zontal direction as viewed in Fi 2). The toner

| perEHR Helel UpR FRTFFECtTTon-th g /R 19 (g 1eT 1Y by

g@%%ﬁggfcspo e &9 @@ecﬁ@véfbﬁlh‘?g caTiss.s1khe toner

ring to the 5 carriers 1s then carried on the
devel ophsmgdeotlepe 51 byl cdragnettic dorcempmd heller 51Y is

devel oping. rol | er 51Y. The devel ied on the _.
VT OPT ' of For BT 651 ctiveyad-i % Heaiectt on 9+ 2

| gl cat gehby Ahgoaltow i fFadigy 2he @ekdeachesr &2Y. The
position facing the doctor blade 52Y. The 10 anount of

t weowey ep peine cdp YrEePOh Her e tpiliy Fu19lapinsn ¥qlder
agiysigdagﬁggfgﬁlgﬁg#gb ﬂé%%g%ﬂgfgﬂﬁ Q£ﬂ9§n5%ﬁfg£h%zy. The

appropri ate anobun eve en conveyed to a
peosptoonidaei agothe photocohduet | ve tdraimdiveyed to a

(devel opi n area). electric fjeld, for in the .
d@%%b?%gg%%%g 1%%2'@}%%0?%%?6%%0%%% @ﬁ‘%ﬁqe@rﬁmg
| ppge) f or gRd- PO-thec POt QCONENE] | Me Hdime 1 Asid@rea

sl eeve continues rotating, the developer remaining on
t heudevetoptngt e ok e r510 7 ebehest t Herdof parad oM tHe

S| REELAEOLAL SE B YL e SRVPL R FPS o,
bett! eetbatpsuppbiesnionesn tiohd heevaevel apimg. Idevice
i?egggggiggg gééhpgg{eéghgﬁgt&gil%EEes éé%tsg%er 53Y, where
the developer comes off the developing roller 51Y.

Next, the tonexr bottle that supplies toner to the
developing device is described with reference to Figs. 3 to
13.

As was described with Fig. 1, the four toner bottles
32Y, 32M, 32C, and 32K are detachably set in the bottle
housing unit 31. At the end of a life of each toner bottle
32Y, 32M, 32C, and 32K (when almost all of the toner stored
is consumed and the bottle is empty), the toner bottle is
exchanged with a new toner bottle. Accordingly, toner of a
color corresponding to each toner bottle 32Y, 32M, 32C, and
32K is replenished into the developing unit of each image
forming unit 6Y, 6M, oC, and 6&K.

First, a construction of the toner bottle is described

with reference to Figs. 3 to 5.
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As was described with Fig. 1, the four toner bottles
32Y, 32M 32C, and 32K are detachably set in the
bottl e 25 housing unit 31. At the end of a life of
each toner bottle 32Y, 32M 32C, and 32K (when al nost
all of the toner stored is consuned and the bottle is
enpty), the toner bottle is exchanged wth a new

toner pottle.; ACCOrdi Nl JONBleWOfo @ + HeOlOer hottle 32Y.
correspondi ng to each toner bottle 32Y, 32M 32C, and

3Di@2K4 i ks repbens shetl imtolavhe fdéve dpinsg ettt lof S@dchiewed
[ e formng.unit.6Y, 6 6C, .and .6K._-Fir.s
cgﬁ%{‘rk&%f‘?%h o]fﬁl(’ghe5 tloshear rocfstsi eselcgu“ élsaclr ivﬁé%r O\;%vi ttrl?e head

refeeencech® Hhgsr SotrS.3M8 Fig. 3 is a perspective
view of the toner bottle 32Y. Fig. 4.is az%grspective

vi ew ofh'¢ e ¥ohe? Lot tT R vafiteied *Ahomel 6w Frg. have
sshﬁs@%ﬁﬁg%glge@ﬂéog e Viewof, tihe head «13) deQf Ekgﬁﬁe 32y

toner bott 2Y. 5 The three other toner bottles 3
32 tandiB@Kydaler subst antiaidly tthre sard comstariuct izon

as.the toner bottle 32Y containing .yellowt I,

eiatgf—r?fﬁ t“%ath YAl ns us’diCP Secgfelrﬂe“codlsoro%tngcﬁl& three
Thtgerdesest phbonseof 3ine 14w eeindtirer dranemibatdd, esind only
32M 32C, and 32K are omtted, and only 10 the toner

bohe| BoB2Y okt b nihY Fat Wi tishete ilodsty§hed described
b . As shown in Fig. 3, the nain conponents of the
toner "bottle 32Y are a bottle body 33Y and a case 34Y
(bottlrs sapynfuncrioni hg @se andird Erovirded o ft hée toner

head of the 15 bottle bo 3Y,_..The head of the bottl
bBay 83V hhs3he g%al?o%t75? O%%(%é 33 ii)“@[]tar aﬁ?sgfeer%lliefng( ottie
n@%‘gw cuhbatof ot @t es A ntegratdy:dMd hbd hae brtdd e thady
33Y, and an opening C (refer to Fig. 5). The gear 37Y

meshésewbotlya3d¥i vi ng gear of the apparatus body 20

105 LorEetalga e PRLULS OO 0 80 oSy, 0o o

shewnei ArkhgfeBring member, that rotates integrally with the
bottle body 33Y, and an opening C {(refer to Fig. 5). The
gear 37Y meshes with a driving gear of the apparatus body
100 to rotate the bottle body 33Y in a direction indicated
by an arrow, around a rotational axis A as shown in Fig. 3.
Toner stored in the bottle body 33Y is discharged through
the opening C to a space in the case 34Y.

As shown in Fig. 4, a concaving, circular engaging
part 63Y is formed at a bottom part 62Y of the bottle body
33Y. The engaging part 63Y engages with a convex part 61Y
formed on a side wall of the bottle housing unit 31.

As sheown in Fig. 5, spiral protrusions 33a protrude
from the outer circumferential surface into the inner
circumferential surface of the bottle body 33Y. The spiral
protrusions 33a are provided to rotate the bottle body 33Y
to discharge toner out of the opening C.

The bottle body 33Y and the gear 37Y constructed as
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Toner stored in the bottle body 33Y is discharged
through the opening Cto a space in the case 34Y. As
shown in Fig. 4, a concaving, circular engagi ng 25
part 63Y is formed at a bottoh¥part 62Y of the bottle
body 33Y. The engagi ng part 63Y engages with a convex
part 61Y forned on a side wall of the bottle housing

Uy 31.arAS,eS hAWR Aol chir@d By SRbkahoRBohEUSI Ons 33a
protrude fromthe outer circunferential "surface into

t he i rmersi@0reilne diier ent |aa|ha®alﬂﬁaééYoﬁ0ﬁrh@ab9ﬁﬂ-IIE rotating
bady 33Y. Th splral Ry SIO S 3a are_prov
ﬁ}%t & %eh Xe tone&y % % E l:)g ?

dttle b to iS¢ arge o er

tdnes @peniing; Conthe rhekd kecbedye23X¥oand ot BeygeathzYshutter
constructed as 19 abaove can be manuf act ured by bl ow
iRy oxsser@ﬁ]m% CRioging then&raré S5YLesr PrmaAtial |y

é%égl§g§ é&@%ﬁl%%%ﬁe%é%QQ%ﬁ %HEE%Ee o@rgﬁgrcége 34y,

i'scharging toner fromthe toner bottle
32Y, dndsﬁmshuumeﬁdﬁ 36y fthre openiceg and ehgsipg wheh a

tone outlet provid on the circunferent] al
SO S CHE GRs 6 hE TR g WhoR SRy, Ssohgehd suide
i e1436% Qﬂ&agﬁ&d&lﬂﬂ%r@m@wade spafkc34bronntheagasesy, so

4Y, and noves al ong the guide part 34b on the, ,
ci ¥ ct‘bmf@a;mair& S@EFaddcoft ke Casées4¥. s8 spoiag £6 1s

ngVI 3i %%e % &i%?g fﬁy h%&t@r ég pr'%ge4ﬁrb§ng force

on one en e Shutter The "urgrng
fof cene ofpitine Sipr icagsdd causehuthersBgtt € 86¥stothe toner
close the toner outlet D. As shown in Fig. 3, on a
sPHet¥f Yhe case 34Y is 15 provided a fitting part

38Y, foumad.pf i-ond And sherts sstkai-ghtnwakbseandyais
curved wall. The flttlng part 38Y fits onto a convex
pax ¢ v 3o feorfigd iow amotther® Ysi derwald off Lopheapgt shert

hou5|n unlt 31 sho 5 4
o?t?%% ase COmS rucﬁgggas gg%vg %g?%ésﬁ§5§igay
beiveethitden gﬁﬁfve&?\paerrtd 39Y formed on another side wall of

the bottle housing unit 31.

As shown in Fig. 5, a projection 34a of the case 34Y
constructed as above 1s pushed in between the gear 37Y and
a rim part 33b of the bottle body 33Y. In other words, the
case 34Y and the bottle body 33Y are assembled to be
relatively rotated with respect to each other in a
circumferential direction. Accordingly, the case 34Y can
be manually rotated when setting the bottle and the bottle
body 33Y can be rotatably driven when replenishing toner,
which will be described later.

Next, an operation for attaching/detaching the toner
bottle 32Y to/from the bottle housing unit 31 is described
with reference to Figs. 6 to 11.

Fig. 6 is a perspective view of the yellow toner
bottle 32Y loaded onto the bottle housing unit 31 (in a

direction indicated by an arrow E). Fig. 7 is a cross-
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arimpart 33b of the bottle body 33Y. In other words,
the case 34Y and the bottle body 33Y are assenbled to
be relatively rotated with respect to each other in a
circunferential direction. Ac¢dordingly, the case 34Y
can 25 be manually rotated when setting the bottle
and the bottle body 33Y can be rotatably driven when

%%e't%'héﬁi D9cl,0Ber ri gWnich W LI be desord bed, | atergs, 9 o
Xt, an operation for attaching/detaching the toner

hat ere 32¥ntotfewem thembotthe hdushagramd t381 fer setiing
dgscgiggg 30 with reference to Figs. 6 to 11. Fig. 6
r§€aPpérsfective view of the yellow toner bottle 32Y

| oaded sortewhhenbet il eshouskngotinié Bludimy aunit 31 has
direction indicated by an arrOMI%Q. Fig. 7 is_a cross
foursbetitdrahovpengoPaFtg. 36Ycus! lo%ﬁga 3dhe’ Kz,

Fi gs. . 11, ar r Vi o} Lon f C
Di9hpsPobinhned Pne’ Bohe) LML ha i iRy YR8 PRAG anc
Bawt.| eEhabsiongtuni fo8t hast16 housibotpdethobst ng3lM, 31C,

parts 31Y, 31 31C, and 31K corresponding to the
Por HEnershotel BaTog) SBAF BT TaRd I FoK AR eiing part

the theui etk 8oRQUSEAE PAEL 523 YinddMh3LG tipd Bl with
has the part 61 that engages with the engagi ng part
ohet He thorwl eabodpf &h& £héepart (not shown) that fits

with the fitti rt h : e chi

the tohar Bbtere 39vo s FRBoborerEihats ng Lhet 1ok
the sapparatits 3hody 100, apheraoverbd38y showtha Ebger 130
IS firstlﬁﬂopened upwards to expgse the bottle
F6GETng "uniie - 31, 185 SEBSEHUBRERFS BBVIRGWNP noEQRe e

%@qtﬁe %@gsgggehnigoggLe 32Y is mounted on the bottle
ousing part 31Y (in the direction indicated by the

ar r owsuosEaeenongr bet shewn32¥ Fsgsetbsondhat tihe toner
FAURALNG AL (R 00,18 BRLS BILPRLL (o B2 ST APE wuv (o
the direction indicated by the arrows). The toner pottle
32Y is set so that the engaging part 63Y on the bottom part
62Y of the bottle body 33Y engages with the part 61Y of the
bottle housing part 31Y. At the same time, the toner
bottle 32Y is set so that the straight wall of the fitting
part 38Y provided on the side of the case 34Y slides along
the part 39Y of the bottle housing part 31Y (refer to Figs.
9 and 10). Accordingly, the toner bottle 32Y is fit in
between the part 61Y and the part 3%9Y. This can restrict,
to some extent, the toner bottle 32Y from trembling in a
longitudinal direction.

Because the engaging part 63Y is concaved, the toner
bottle 32Y can stand up with the bottom part 62Y at the
bottom. This facilitates the process of filling toner into
the toner bottle 32Y at a factory, and increases the degree
of freedom in storing stock of toner bottles at a user's

location, a factory, or a sales subsidiary.
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20 bottle housing part 31Y. At the sane tinme, the
toner bottle 32Y is set so that the straight wall of
the fitting part 38Y provided on the side of the case
34Y slides along the part 3%¥ of the bottle housing
part 31Y (refer to Figs. 9 and 10). Accordingly, the
toner bottle 32Y is fit in 25 between the part 61Y and

the pa @t ﬁ% rggéﬁtcéﬁb6§§&éhEt'thé0p§9@e6§%t€ﬂét they
toner “bottle 32Y from trenb Ing in a |ongitudina

dyiénﬁrmnalBebapseanﬁetbﬁgaggaglparpaBBY63% toataveds

t he toner . bohtle EZY can st and ug Mﬁthtthe Eoétgg%tom of
barte82 Y at “tha 38" Bbtt dnt ?ﬂ?%g? ci PPt bes tH

prhecesseof pbikhkng2tonsesi npbe 1the E@@ﬁrt@@twé513aﬁ alhe

a factory, and increases the degree of freedomin
BObELRGNSEEERIOFNEBNAL - boEPIBYCA BNBIsERARSS | BEatiBnoart

gngaghatheoeﬁg g §S%§yps di-ary. 2 ig%ibsdpﬁssgﬂése

odi nent I's a cylindrical shape
aﬂdmpmesengaglagamgﬁe 68Neyhaan|beashepﬂ©awe ghoeul an Figs.

shape_are_en ed hat the ttomof,_  the.ton

8e§ EE 309 0800 nBR: LEPE PO Ehe WAFI Sof “RE- B pghepe that
houshBRaqHAi {134 thHewesBEavthenghapes ehrt hezpartinbtYy. ss,
and the engagi ng part 63Y are not limted to these

éhanpﬁé§ 6flyr laganpee, at hegteahlBe Shapedsas ShowAlpp disk
g% cg%s? %Eapea gigg §ﬁ?ﬁ ?Ee 5 Q&Yﬁbéﬁ @héaQSB&QQe

a e I'séngage n ave engagi ng part
éagaghnnggrtSBsylo tbeepaet, 61Me|engudESgap@tat6361aan be
that is a circular disk _or a cross-shaped di sk that

Ps CERGAJE Wt K2PREBENERTBS SRghgFAGYPart 63Y.

Mor eoyer o .t hecengagi-ngopart 63¥ ¢ansbe 23 §@BQ§V§na@Q% 7,
taperi ng shape (not shown). After the toner bottle 32

Bsusetr gsaspowibienhfhgle735Y16fathsekograspstihe 32Y, and
n

D0 SO O pRELLLE AT, B08, EOIPLES Lboce
hotkle n32¥ lies 3Divnakl yiset 1iynstheibothkebbbusengopathg part
it

Moticons of the case 34Y for setting the toner bottle
32Y are described below.

As shown in Fig. 9, the case 34Y is mounted so that
the straight wall of the fitting part 38Y slides along the
part 39Y of the bottle housing part 31Y (in a direction
indicated by an arrow E). As described with Figs. 6 and 7,
the engaging part 63Y of the bottle body 33Y engages with
the part 61Y of the bottle housing part 31Y.

When the toner bottle 32Y is set on the bottle housing
part 31Y, the straight wall of the fitting part 38Y is in
contact with the part 39Y of the boittle housing part 31Y,
as shown in Fig. 10. The shutter 36Y of the case 34Y is
urged by the spring 44 to a position that blocks the toner
outlet D (locked at a position of a first stopper 4ba).

From the position shown in Fig. 10, the handle 35Y is
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Motions of the case 34Y for setting the toner bottle
20 32Y are described below. As shown in Fig. 9, the
case 34Y is nounted so that the straight wall of the
fitting part 38Y slides alongZihe part 39Y of the
bottl e housing part 31Y (in a direction indicated by
an arrow E). As described with Figs. 6 and 7, 25 the

%ﬁ%@' NG, Rardi L3Y iof, tiheikattle phody 33¥cengagescwoirBingly,

the part 61Y of the bottle housing part 31Y. Wen the
tdrercaset t14y 3Dt dtessén dhet ke risstttioa Roddicagedpiit the

31y, t st r.ai ght [l, of the fitti.n rt 38Y.is i

oAt wi thT %easp?\gﬁ”t‘”sﬁ\?oé’fs fRESatt & 8u§i arpaP{% the
3,1 3F asicshawn iy Hagt BBy The nshuldear b36Yhef phhe 39y (as
case 34Y is ur%ed by the spring 44 to a position that
Bihsews ttheé t%nert) -outl et D (| ocked at a position of a

first {0 458)-1 e 9Mikhe ROSIL QB shewraiR BiLg. ;

10, tt@ehg% e 35Yl| S 22" m)ve% ien a direct iagn e

i mchiagatdad amyd dni rerirlow sE.opAc edr dineglopt tomheosaséecB4Yas shown

s i tne diecton e sl by el o
of 1 dhed idy inGRadid8Yare bliecked thye thetpar hod@Yngapart

5 shown in Fig. 11). The toner outlet Dis rotated as
ther cadd B4y 45 edust atfed heamd Utitedl 150 YsPEFSs4F pRaLNst the

bot t. it ( in Fig. ) r er.
SIS A0, o P Bikyelr 294 ops en
pas tthdika wfe tdhertietd 138 Thepsineg thar ttoh@r3bYit 1Ehug,. an

edge of the shutter 36Y presses against the. spring 44
that i Fdla By Fectid CEBEp et ASE 5T GG EhAD “bgn the
thate the, shutter, 36Y opensitdhe donern-outsvetr iBs As the part

shutter 36Y opens the toner outlet D when the case .
30V i sa dttetted;ha e fittittm@ fpdime 38ve totidet ReYpapt fixed

15 Y, .sq .that the positio the toner bottle 32Y
ijsnf%%(éeg)oqcltnl? ﬁ]eo%soltrfq eoaﬁgug’ll% part 31Y. Therefore, a
user cheardfbfeels wgrchanirdal fldiek a mechanical click

when attaching the toner bottle 32Y, so that he knows that
the toner bottle 32Y has been set. This prevents the user
from failing to properly set the toner bottle 32Y. This
prevents toner from not being replenished properly, and
prevents components of the toner bottle 32Y and the bottle
housing part 31Y from breaking.

Particularly, because the engaging part 63Y engages
with the part 61Y at the bottom part 62Y of the toner
bottle 32Y, the bottom part 62Y is prevented from lifting
when the bottle body 33Y is rotatably driven. When the
bottle body 33Y is rotatably driven, the engaging part 63Y
and the part 61Y are rubbed against each other; therefore,
the engaging part 63Y and the part 61Y are preferably made
of a material with a low fricticn coefficient.

When the toner bottle 32Y is removed from the bottle

housing part 31Y, a user performs a procedure opposite to
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when attaching the toner bottle 32Y, so that he knows
that the toner bottle 32Y has been set. This prevents
the user 20 fromfailing to properly set the toner
bottle 32Y. This prevents toher fromnot being
repl eni shed properly, and prevents conmponents of the
toner bottle 32Y and the bottle housing part 31Y from
brreakiR@e Rkt igulaklhynibgcausecbherepgagiagspart 63Y
engages 25 with the part 61Y at the bottom part 62Y
doachd iceddry , BoeEt ise32yoteheshbheohnpaie 82Y p5§ the toner
r nt rom.Lifti when. tl 3Y.i
N
ratrat-allon dnidentatchevengagengopafrt 163¥igantdii he part
61Y are rubbed agai nst each othgr; thekefore, g? t he
EFagitG et &Sy tdhd i0Re PRAFt *BY Y hr ERFr ef8Rably hade

o1& JRILH )y Vt‘!ihtehéf%r!toWEBfir betipn eeetfibchentin¥hghrt 31v.
the toner bottle 32Y is renoved fromthe bottle
dugiheg spanst 31, dahgsehupéefobi¥ aopeecedlpblivppvsine

h d f [ h
9520 A ORG Teor LABLAPES TRYCRahr e 35¥ 51 7Y

the toner rdietddes IR¥ iehgbhengppastt €3di Feehi ORe part 61Y,
(opposite to the direction indicated by the arrow F
iRl 1B puts tAGe SdieRg Py L tERe SE Kt BPHETHErt 38Y of

the c 4Y 1S edelhiom thgpant 38,0k Lhe £
bottlgﬁﬁgﬁsﬁhg 5&?%*%%@_ ekf ?LE same tine,nthg oner trom
shutitder 36Y tnowes kredltdte BElYy sendinckbsebothéet bpesing unit

outl et D. The user, hol ds. .t handl e 35Y whi he

Pt 6% i REeaRtitG "Bt Raver PERFTRECPaPt HB19E ghence to
andypulilzs Lt the toner bottle 32Y upwards. Next, the

toner conveying unit that conveys toner from inside

t he tdrer- Hot tise BEYo$ét Ped sPRETHEEL MéSHoasi kjeuhprer

Greee o Fds s atd 13 TSR g. 12 PRUabp BRrs i
petispect iarel vicew<aft dche ot aperr bohtrkesnd2¥ni82MIC32C40M,
%ﬂﬂhséﬁmf%ﬁﬁanxkggmg%thﬁyhou%Egg 13 is a side perspective
view of the toner bottles 32Y, 32M, 32C, and 32K connected
to the toner conveying units 40Y, 40M, 40C, and 40K,
respectively. The bottle housing unit 31 is cmitted from
Figs. 12 and 13.

The toner conveying units 40Y, 40M, 40C, and 40K are
fixed next to the intermediate transfer unit 15 (at the
back of the apparatus body 100). The toner outlets of
toner bottles 32Y, 32M, 32C, and 32K and the toner
replenishing unit 58Y of the developing unit 5Y are
positioned next to the intermediate transfer unit 15.

The four toner conveying units 40Y, 40M, 40C, and 40K
have the same construction except that cach conveys a
different color toner. Thus, only the toner conveying unit

40Y for conveying yellow toner is described.

As shown in Fig. 12, the toner conveying unit 40Y
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unit 31 and connected to toner conveying units 40Y,
40M  40C, and 40K, respectively. Fig. 13 is a side
perspective view of the toner bottles 32Y, 32M 32C,
and 32K connected 20 to the tZdner conveying units 40Y,
40M 40C, and 40K, respectively. The bottle housing
unit 31 is omtted from Figs. 12 and 13. The toner

canveyi ngounits 40Xy i 40N A0Corandy 40K aneqrfixed saext a2y

to thé internediate tranSfer unit 15 (at the 25 back
éf:nchecappar atus BodyingOyniTheardnehe oteher scofivephey pipe

tles 32 M, 32C. and 32K and. t he ner .
dat entBRinG BATLTRRS o SV RET Nadar b ne BntT By hFaible
pesibiyongdcpext (hott BRownt er medé aiei tiagsfesr Ukt ddshes
The four toner_conveying units_40Y, 40M 40C, and 40K
80 thaflet Heagare! c 6AELVECEF 8RS BxEePRY t RARPRRENC Eohiveykoner

%otQE%f§§?Ut_§H£9f L Bﬁrthth§iv9H&y?%Q§ ﬁ@?e{s_driven, the

conveying unit “40Y for conveying yeflow toner is
tdesciiebeddyA33¥hotntha Ebgerl2otthe Bonersconveyedag

unit 40Y 24 inly i udes_a_drivi tor 41Y and a
driviﬁgegéﬁthngoﬁﬁnggkoﬁFn@ogg{%gdpgvggﬁcﬁﬁfg? BRges o
thet-oRekeCQRYRYLREs PR oA3Ys tBskdeihhenéongfeloping unit

conveying pipe 43Y is a flexible conveying coil (not )

SHownFreThéidpilviyngwhear thoydapshes gepfthibfesgeapr 0¥ in
[ ransferripg e th bot

3y, ol bR G oTR Tqohr TABY s OrEuEh, Tt he taoe

het trloechodyn33Yyofnt hest daeelbptt| eoB32¥insxr bd &t edhe

The bottle body_33Y is rotated to dlsch?rg toner in

ACaSAENEE AL A CoRSURBFROR-BF P¥net JFALEhE” dovel GpT oL

ymist- 10 5Y. Specifically, when the density detecting

sensor 56Y in the developing unit 5Y shown in Fig. 2

det ecs deshoibagecarpiconerhdenBityli Aroheudeves opes are

COLBILE, ST, LREr, g, TR R LT R LYoAE BY ene
ttheeSpichak Lpr abrusi 0aso33anale, as the bottle body 33Y
rotates, the toner is conveyed from the bottom part 62Y of
the bottle body 33Y to the case 34Y at the head of the
bottle boedy 33Y. Then the toner is discharged from the
opening C of the bottle body 33Y, passes through the space
in the case 34Y, and is discharged outside the bottle from
the toner outlet D.

The toner discharged from the toner bottle 32Y drops
to a toner receiving part (not shown) in the toner
conveying unit 40Y. The toner receiving part communicates
to the toner conveying pipe 43Y. By activating the driving
motor 41Y, the bottle body 33Y rotates, and the conveying
coll in the toner conveying pipe 43Y rotates. Accordingly
the toner that dropped to the toner receiving part is
conveyed in the toner conveying pipe 43Y, and is
replenished into the toner replenishing unit 58Y in the

developing unit 5Y.
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formed on the inner surface of the bottle body 33Y of
the toner bottle 32Y. Accordingly, as the bottle body
33Y rotates, the toner is conveyed fromthe bottom
part 62Y of the bottle body Z33Y to the case 34Y at
the head of the 20 bottle body 33Y. Then the toner is
di scharged fromthe opening C of the bottle body 33Y,

passegt gh.the e ihnetbeig 341 @nd
d|sch%?gggggutg%%ea§8§gbo%? Eﬁgr%n?§§he toH2? %ﬁﬁ?iﬁtus

BocoFhdingner thechargedefbotinhett obler doiadeng@2art 63Y

rops , 2 toner receivipg part (not.shown) in t
PHRBRY 2D nbBs TREPhRR PEES ¥aRleRihte! ML URAD Al 1Oy o
epBENYBLEeatesout Onfhgatoneryconveyetge Pj pend3YosByion of the

activating the driving notor 41Y, the bottle body 33Y
Foparebothnd BRE ednveyrAginchbie Patihe Bomeing part 31Y by

?ﬁ@%@éhggtHEDSa 43359t aLesy, ACCAL dLngl ye 303 £he, %&@@ft e
at dropped to the toner receiving part is conveye
tontheotioher bonvaRycngdpnpéy43Y, uaad ¢Bearbplé@¢$$eﬂ

into the en S unit 58Y |

HEGBRBATAY. Gkt oy SBs CRASRUSH: PRcH bV PTR:IReI2Y, 324,
B@@geaharGuﬁgt@p@aéabp§a@§e@edbagytpo@he Thi§t%revents the
enbodi nent, the engaging part 63Y forned at t

b@@ﬁoﬁﬁp@r€a62¥n§ngag@§omﬁrﬁytﬁ@tp5b¢ Baepfoothkes 327,

t ou g rt 31Y. Moreover, the position of the
Eapéngga ?bﬁ 3§§Y is fixed in the bottle housi ng part

31Y byn mabapmégehheemasalﬁéﬁtsOOhh@tténershmt$€mréﬁ\in the
opens the _toner outl et g ccord%gg a user clearlg h

F€€?§ RotideRant al 2éMr cR2fiheR™dt £Athi ng®BRERT t orferancother
?8%%'%f3éx 1R8Nk fgggﬁn?ngpéggaﬁﬁstbﬁ APPAK ab Usw HOWYmponent

This prevénts the 10 user fromfailing to
pe@péppyrs@@ﬂth@ﬂtbﬁet@b@ﬁtBeé 82yrie3eM s 3R vamed to the

A AT R S g
ist o@eat her thkypenet aattmage32®;n33@,ap@@raéus BoK.
whi ch a two- conponent

Next an image forming apparatus according to a second
embodiment is described below.

In the first embodiment, the engaging part formed at
the bottom part of the bottle body engages with the part on
the bottle housing part. Moreover, the position of the
toner bottle is fixed in the bottle housing part by
rotating the case so that the shutter opens the toner
cutlet. 1In the second embodiment, ribs are provided in the
case of the toner bottle. The ribs prevent gaps from
forming between a holder part of the case and the opening
of the bottle body that are in close contact with each

other. Mcreover, the ribs prevent a gap from forming

between the holder part ¢f the case and the opening of the

bottle body when the case 1s attached to the apparatus body.

The overall construction of the image forming

apparatus according to the present invention is the same as
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15 devel oper containing toner and carriers is provided
to the developing unit 5, the two-conmponent devel oper
can be stored in the toner bottles 32Y, 32M 32C, and
32K. Next an inmage form ng apfdaratus according to a
second enbodinment is described below. 20 In the first
enbodi nent, the engaging part fornmed at the bottom

pact oF the kottle.Rody;gpngades whidnthe pagst on  Hiheecver,
bottl e housing part. Mreover, the position of the

tbaerchetrhetisnf bRedhenimhgebbdvrhenpousingl pathebyame as
tating,the_.case so that the_shutter opens theg toner

%ga u??e?%elﬁlfﬁg §@€8§ﬁm% oﬁ?n%%?wnr% spﬁ?é %fovided

Fi-thermease ehet Beatensr bpttteneFheoftbs poeNest on the

gaps from form ng between a holder part of the case
bRttt Rehepeanfgunaf {Retbst t1adBolyrihal aPR2TACEFose

. W h . e.rlb e
Rl 5P Ee 30 between ¢ o hol der partoor ¢ pae 8¢ the
ctasetandbbhemepéenangsbbwhhén PBogt| €. body when the case

i tt h to th t .body. .Th I
conat Fage: 94" 05 BretPRarateR RARY widiraPuEhetaparng of

tQet hernpreseRt 1EN¥eRt keARcka i hhet8aRBe afr28ent hahb8fiiment .
the first enbodi nrent as shown in Fi Mor eover,

.1,
t he c@ﬁ§tﬁbéﬁﬁoﬁtbﬁfth@ﬂﬁﬁaéétﬁéﬁﬁi%éMun3¥CisaFﬂe3%5nﬁave
as .Qf .t h ir e ' ; 0 [ Lg.
R S R
thethibottyl echaousi ngneni t ekaephethaageatorobngains a
apparatus according to the present enbodinent js thgzY

Sard ofRAC 6P 1PRetOPFFst ehbBdi ABAY 58S shoWRT i ROEF§E

ELgt214ihS 30n09St8geti 98aloLieWheli hheot opPnendvetl, the
the toner "bottle 32Y according to the present

pmbodintertioodi@eTheithréecothel itoher botthestBesp other
25203, 1350305, DSt egpabi the sars constuct on
exceptint aty.each eant abnsrabodifitesent inolagetoner.

Thus, only the toner bottle 32Y _

cylindrical bottle body 133 as a container body. A
cylindrical case 140 (bottle cap) functioning as a lid is
provided on an opening 135 at the top end of the bottle
body 133. The case 140 rotates in relation with the bottle
body 133. The bottle body 133 includes spiral protrusions
(spiral conveying part) 136 that convey toner towards the
opening 135, when the bottle body 133 rotates. The case
140 includes a cap part 141 that has a toner outlet (toner
replenishing opening) 144 provided at the bottom of the
circumferential surface. A holder part 142 is fixed to the
cap part 141, and attaches the cap part 141 to the bottle
body 133. A claw part 143 provided on the holder part 142
engages with a gap of the bottle body 133, so that the case
140 and the bottle body 133 are relatively rotated with

respect to sach other. A seal 145 is provided where the

bottle body 133 and the cap part 141 join, to prevent toner
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contai ning yellow toner is described bel ow; however,
the 15 present enbodinent is also applicable to the
three other toner bottles 32M 32C, and 32K. In Fig.
14, the toner bottle 32Y incldidles a cylindrica
bottl e body 133 as a container body. A cylindrica
case 140 (bottle cap) functioning as a lid is 20

%%'QEQKQanQr%ae@h@g 13%cat the LOPqeRdpQFrtNgs of the
bott e body . The case 140 rotates in relation

wiatsk fLHE bocﬂh@esb@dyamgze THé botit kesbodye13847. Moreover,

i ncl S i ral rotru3|on (spiral . conv ar
$36°LhAE GBAVey Lontr DEoUATES LRE" BBERCnG 1592 anta? 5
the sbaktl ecbedy b33tnet abas. 1£be case Bbtd440 geakudes is an

a cap part 141 that has a toner outlet (toner
AapuénIsREn g SeFeditng) 1aBpr 8¢ ded28f thefpbRedmipEegrally

hey, %hrc%g&%ﬁ%nglg syrface. A holder part 142 is
iXed to the “par 141, and attaches the cap part

141 tWh@heammﬁthengbody IeﬁerAbotamepaEE 143tpeowpdedatus

ol d part 1 enga g 0
Db & Body 2330755 ChasnERE thod i 140 ARGCCRG-hot paned
%@%ﬁr@%3t%r%ﬂ@@s@t&%%|%o&@&@t@@uﬁhhb uh@8pect tpeseasbwn in
other. A seal 145 is provided where the bottle body

fag'aﬁd ehé egap hgatened1bpsithae 86 Ypievearntefepno2yhs bottle
%@Hn ag %%o3ﬁ%n]%hh%ega%%t§¥gglgggd n8§5t1}é2 o?hls

inél udes "a and a shutter
Nhﬁ%&%%rthe&c@&btﬂ@@g&&ﬁtl&é msrmedvhdedgneaﬁymhetb the

the case 140 is, attach the bottl e_body 133. Th
Betite Jé&r PR FOVES %glnﬁ t&@&r%égea Qgggﬂ i nput °

Qﬁ&%ﬂﬁ@@%éﬁ%lagr@%@eb%ﬁ%ﬁr%HlXhe“khgetm@ObQBtbg bed¥pen the
33. When attaching the toner bottle 32Y to the

appanammgﬂfﬁodyon@@ rehé codvdr n30 opRoWAYl N1kt g. &tuéhe same
flrstl opened war d X t 0
%h. §h01%% té &% %%ﬁ %ogs?ﬁé Sr@ % gFe

oner

1%5%dé%t&ﬁﬂ@&@ﬁfq&emhaob@bbheoth@u3|nghmarmeamxnlamu$ernot
rotates the handle 146. This rotates the case 140
s m@@nf6FH§61Fﬁié@ﬁaPFﬁsﬁﬁﬁhlpﬁgntlon' thus, a detailed

description is omitted. The bottle gear 134 of the toner
bottle 32Y set in the bottle housing part 31Y meshes with,
and is driven by, the driving gear {(not shown) of the
apparatus body 10C.

On the other hand, when the toner botile 32Y is
detached from the apparatus body 100, a user rotates the
handle 146 in an opposite direction. Accordingly, the case
140 is released from the bottle housing part 31Y. At the
same time, the shutter 147 closes s0 as to close the toner
outlet (toner replenishing opening) 144. The user holds
the handle 146 while he detaches the toner bottle 32Y from
the apparatus body 100. Because the toner bottle 32ZY can
be attached to/detached from the apparatus body 100 from
above, the process of replacing the toner bottle 32Y is

easy to understand, and easy to carry out. Moreover,
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handl e 146, and noves the shutter 147 along a
circunferential direction on the case 140 so as to
open the 15 toner outlet (toner replenishing opening)
144, At the same time, the é&#se 140 and the bottle
housi ng part 31Y are connected and fixed to each
other. This nmechanismis not the nmain point of the

PEESEOL tRyenLiben: sbhyss endetahdied 1gdescridtiOied spottle
omtted. The bottle gear 134 of the toner 20 bottle

32Y set ba @hélbﬁtfké@ﬁobglh@ep%@ttQQYh%%%h@% Witth, 31 by

S dr ven_b drj 9.9 ty, e
g%#a?%s dca¥ﬁoﬁggh %Héﬁ aﬁ%égg fio%gr
B@tébﬁe&Zﬁkbﬁ tﬂ@tapb&ﬂafﬂﬁnbéﬁﬁ a®©arﬁm@83h@@WeﬂOD47ajoes

user rotates the 25 handle 146 in_an oppo
HPEeBPFBNCVRBcof dFiigI Jonthe th&e”t 14be| a%%|%%%eﬁﬁf¥%ﬁﬁted

%ﬁﬁst&ﬁéﬁ PQF?EBQnBaEBe3@3%ef“b5@§185?@? tine, cdher is

utfer 147 cfosés %o as fo close the toner outl et
prementeépfeninshpnglopendny)bilddccThenusebeholeds tirhe

hgn?ke 14% mhllg hg dgtgches the toner bottle 32Y from
36Ut h&r appar afus®Bbdy100. Because the toner bottle
32Y caBn d@@cakba@hgﬁov@/deh@CMQQdiéonnthsa@@aﬁaﬁM§n

body 100 from above, the process of gla0|qg
tbherhbogf fetagiing t@asyoﬂ%fuﬁﬂﬁFéﬁﬁna Y angf as%z?o and

%Rry 9#5% NBESQMSE ogggtgﬁgagég Sgetﬁgs§oﬁép Q@@ti@e32Y ig

andle e toner Y can be easily fixed
helﬁhetbettbethamskngaUmbhaBlabys pHt ahénigothkee cagey 133

140, Wh the t | 32Y | d hed f t
ApBarAFas Oty 06, Ot e ShGRFer L 147 Abes™ o Rere DperoPLems

euen kE EBﬁeBaQQEQtéﬂﬁngfahﬂeaﬁa§ﬁciégséslﬁOﬁﬁlﬁﬂng torque.
Thus, when replacing the toner bottle 32Y, the toner

i's pﬁév@ﬁd@aqﬂwonﬂgpﬁhﬁunge@@ntbyna@eta@ﬂt rpegalise are
hyt 7 b
N AT S e T i

m@meér@otbbesssﬂM n32bbw32cgapndheSQKthéhhettbec@w@p 133 of
%ggytgggreggtgaetg%YtgggElggétaﬁtgzghé case 140. As shown
in Figs. 14 and 15, the ribs 148 are located at a side
opposing the handle 146 with respect to the central axis of
the case 140.

As described above, the case 140 has ribs 148 provided
on the side opposing the handle 146. Accordingly, even
when a user holds the handle 146 while rotating the toner
bottle 32Y while setting it into the apparatus, and only
one end of the toner bottle 32Y is held, the ribs 148
prevent the bottle body 133 from loosening from the case
140. This prevents a gap from being formed between the
case 140 and the bottle body 133, so as to prevent toner
scattering. Moreover, the case 140 is prevented from
falling off, or nearly falling off, from the bottle body
133. This prevents toner scattering and a torque increase.

Furthermore, when the bottle body 133 is rotated, the ribs
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hel d, the central rotational axis of the bottle body
133 deviates fromthat of the case 140. This causes
probl enms such as toner scattering and an increase in
driving torque. 15 Accordingld?, in the present
invention, ribs 148 are provided on the inner
circunferential surface as preventing nenbers, so as

tQgnaLLeW; ar JaRWIghe hhe Bkt L 0 ROdY %133 0f thd Neort1e body
toner bottle 32Y overlaps with the case 140. As shown

LA 3Fifgsm d4vantding, tohefekb§rau8aapeetiotatetnad posidecn,
20 oppesing the handl 46_wWi.th respect, to the. cen I
20rPBRB 0. S08 L00hP KEPuRhLBeFaRREChob b pEs 008

eScri above, case

14Q hasdeir-bsald48iprovi dedorainthe, stde epposingréhetional
handl e 146. Accordingly, even when a user holds the
REAG eT14BewhPEeleoPativng3ehést baeF 55CBofieYeasdyg largely

ile.settli Lt LE t at a 0N
SPerhe Foner SBbr e 5oV e RERR” PhaerPhe Ak " drE en e
ttherbottl.e body 133 from | oosening fromthe case 140.

This prevents a, gap from bei ng forned between the

case PAGGRA t NBSBOPEPe Body’ 1330 L60aBot e pr evbnt =105 148/
tener«30cgCcahtepkBgenbhgoMBRbetBecEa88c4Rgi She rotating
prevented from falllnggoff, or nearly falling off,

trsmlehechot £Bé bedymall3. This prévefsstedper caused by

TrEREEe B0, P B lalE ne s 20 Tag

r est rirctrthbemeent r abkcpatiahbonal thxi protethesbotdieent,

body 133 fromdeyjating too far froma predeterm ned
B0EKE Gae thObh Ehar RiBapePenabROr SPnBaCBLLaberot e

cRening 133sand thBechokdeuppart 1A42wnAeaordingly, téher, »n
central rotational 5 axis of the bottle body 133 is

kept fifemideviaring bapgeliye fporihehbapfédel &P nimed ribs
@%%g%é%%’l%gggﬁgreve Lhng.R4L0r gue, | LNeE gases, Thg grib

et'he preven??ng menpers are ribs
an sar ea<@kntie tpeeyentingoaEybess cobhackibgnthest, or
rotatin 10 bottle body 133 is small. This reduces
F6@§G§ %@&éé@ngff, from the case 140, by its own weight.

When the toner bottle 32Y is being set in the apparatus,
the rib 148a and the ribs 148b prevent the bottle body 133
from falling off, or nearly falling off, from the case 140,
due to a load applied from the handle 146. This prevents
toner scattering and a torgue increase. The number of ribs
148 is not limited to three; any number of ribs 148 can be
provided. However, too many ribs 148 can possibly increase
a sliding load when the bottle body 133 rotates; thus, it
is preferable to have only a few ribs 148.

Fig. 18 i1s a perspective view of the case 140
according to another embodiment of the present invention.
In the present embodiment, a hemispherical projection 149
is provided as the preventing member at a position opposite
to the handle 146, similarly to the rib 148. Because the

preventing member is the hemispherical projection 149
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contacting the bottle body 133. Furthernore, according
to the present enbodinent, there are three ribs 148
extending in parallel to the central axis of the case
140, as shown in Fig. 15 to BL A 15 rib 148a is

| ocat ed opposite to the handle 146, and ribs 148b are
| ocated on both sides of the rib 148a. The rib 148a

EES%%HE% EPetQQt&&Se?@gytﬁéscgéinﬁ@J|éﬁ9b§@£,oprthe

early falling off romthe case 140, by its own

peeghttinheambhe tonercbottl eh82¥0i st bej ngosete imodhel 33
apparatu 20.the rib 148a.and the ribs 148b_prevent
ER e EBbr T B0uy T390t onet a1 T PN o BE ekt by
tahkbngiabf thkrestthe sage 1349, due to a |oad applied
fromthe handle 146. This prevents toner scatterin
and aStérdquanPhifeasebothBeRtnbersSHPWEi b3 198 1% not°
L. t P sa u r ri 14
v Ronct oy = P many £1bL 145 Cah Gosarbry Y
brewveagseafaes! bdiing keadimhéehet hepbottle, bodytad8 rib 148c
r ot at es; thust.it ig Erefergble %o have.$nly a few e
PEbENE4BTORPGEI98 147 a PePSPLELTheY VP EW bIST ha" cadeosition
é@Qre@@%ﬁﬁ@hggtbOtQQOBBEEoﬁnb@dtﬂBn&a9@ 1he. presentthis
invention. 30 In the present enbodinment, a
kenissphetiical phej sébi dAB249nfistheovidedl Agbthecvent, at
nt i : er Lt 0 S

andre raac o | 3ty PpSeThe Pl a8 - ot an gLt g downvard
phevent usgrmaphes thet henHes spheridateprvofyecthonrili49148c
30 provided at the edge of the §3ﬁ 140,,fn,are of
PREVePEEVSRET AETRENBEF TABNPAEYi Agot REOR of af T gt borYrETd
bedy, 133 phsceansiderabbyasarken Thi stheduses:iongue
caused by contacting the bottle body 133. Still .
anot hén embodikeheipstshbébwhhipnrEpglidowvaToexprevent using
t he bottl e bod 33 fr tiltin ownwar d. b '

e AR ke A T R T
the prigjseciskanfi49thsspeehberakkytpsovi dededatt@e following
position corresponding to the bottom of the case 140.

WorgliftHicg: as shown in Figs. 16 and 17, when the central
axis of the bottle body 133 and that of the case 140 are
aligned, a gap AL where the bottle body 133 overlaps with
the case 140 is 2 mm. Based on this condition, four ribs

each forming a gap P between the bottle body 133 of 0 mm,

0.5 mm, 1.0 mm, and 1.5 mm, were used.
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10 constr
prevent,

uction, the rib 148a and the ribs 148b

at three | ocations,

tilting downward when a user holds the handl e 146.
the rib 148c prevéats the toner bottle body
133 fromtilting downward when the bottle is set and

Mor eover,

the bottle body 133 from

driven in the apparatus. 15 An optimal hei ght of the
r@g was examined, using ribs of different
helqhts Results are shown in table 1. The ribs used
ot drirs EXperd nerdtsatisf | éstetebfiditowehgtoner
condition as shown in Figs %g and 17, when the
central axis of the bottl e & 133 and that of the
caseo 1 on Qofnsds nboned, @ Gam AL reber echbBe bBetkhe and
body 133 over aps with the case 140 is 2 nm Based on
this condj$ion;efour ribs |EACHRGEF A& gap (3
hetween the hottle hnnlu 133 of 0—mm 0—5—m—21--0—m

and2155 npf (weee weed. 31 |[Orakiasl)l] Gap(3(mm) Toner
scattering Rbtgtrblllty of {toner bottle O Q(Does not
X(Ri b rubs St dhe ottle and scatter) increases | oad)

0.5 gXEbesOnggegxgp d) scalgeidodh O (Does not O
( Good) scatter) .9 X(Scatjters) X(Axis shifts and

I ncreases; stoadyr) ﬁG shomn |n Table 1, the ribs that

f orm-a—aa R-of

1
A LU WL B “ O T A= = LA LI Ui rrr ol

scattaring %ﬂﬁtt?%tatabll|gyﬁgﬁst%@lggﬁtﬁpﬁeﬁnﬁégases
good. The|rib that forms 5 i1a88p R of O nmdid not

cause toner scattering but [deteriorated the

rotatability of the container due to a |arge |oad

caused by the r|b 148 rubbi hg agai nst th t oner
bott @S Wbr&over,Tink rib Hhatt Fiot rig? g%ﬁ%%r%%%ﬁﬁ 1

mm and 0.5 mm did not cause toner scattering, and

rotatability of the container was good. The rib that forms

a gap P of ¢ mm did not cause toner scattering but
deteriorated the rotatability of the container due to a

large load caused by the rib 148 rubbing against the toner

bottle. Moreover, the rib that forms a gap P of 1.5 mm
caused toner scattering and deteriorated the rotatability
of the container because the central axis shifted and
increased the rotating lcad.

The results say that when the gap AL is 2 mm, the
height of the rib 148 is preferabkly about 1 mm to 1.5 mm.

Favorable embodiments of the present invention are
described above. However, the present invention is not
limited to these embodiments, and various changes can be
made.

For example, in the second embodiment, the toner
bottle was taken as an example of the powder container.

However, the powder container is not limited to the toner

bottle; the powder container can be a container for storing
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caused toner scattering and deteriorated the
rotatability 10 of the container because the centra
axis shifted and increased the rotating |oad. The
results say that when the gamgZAL is 2 mm the height
of the rib 148 is preferably about 1 mnmto 1.5 mm
Favor abl e enbodi nents of the present invention are 15

descbLhedeabeye, Hovevat cLie BECREAL, DNENLLOR; LSsNOL;
imte 0 these enbodi nents, and vari ous changes can
baestmaderikas.exanple, in the second enbodi nent, the

toner  bottle was taken as an, exanple of the powder
cont aPfieRESCHCROWBUEFE  { RB pBRAGFogont 4FRerd| SPROFactus

Lipbigdntorbhenkoserohat EhBodt REnPOWERE €QBE Al NET i faNudes
be a container for storing 32 a developer that is a

miRtuidBothesneresdadtcar gper §rovr fofusngcagkvers. thag holder
descrihed_aho in the i e ' p S -
Rectr ding (o Lhs SBeBnienbadr Rast ~ Pho oasarfagontact with
keRchudesch.ri Bsrid8et-hathpr evest 1asgapefenm Eogapngronm

bet ween t he hol der Eart 142 and_t he opening 135,

t ha
&PeTiRdcPESEeEENt A6t PRILERT BAER ééﬁeﬁﬁdNBP%g98??lFﬁe535

%&Qg 148 prevenypa;gapcfLom.4f epning gﬁ§$@§ﬂugh§ody 160.
hol der part 142 and the opening 135 en the case 140
Ascattiackheéd , t evehewapparatasrbodyds00he1Dandéor dihghhile

even . when.a user hol the bandle 146 _whil e ti

B i Her rBot ErE ™ RPo tHoLabpar AEustraha onr y i BHe Rangone
ehqt be teperdhett betksechekdhetthe ehbsriA8 preventvithe the
bottl e body 133 from |l oosening fromthe case 140. This
bostént §08Ygdp 3 FerTbePA§NdPRed TBBt WBBNCEAB ¢ABe 14b1S

3 Lo cthe Bob! e RodY ;133 cosRekingk LODR! L BEALLEL! M0 ang
§ ‘prevent ed. reover, "after the case 140 is set in
t-he poedétebwidyed33posit toatotohke apparatusgbodyptf@ented.

th 14Q i tated b d with th .
MRGAGI G /pATE 5 "ORe apBardCus o6y TobhSFRFEREF FEPENS]
whenttihe bet the bedwrk3dsi songt aved, chhecase 140 is rotated

to be engaged with the engaging part of the apparatus body
100, Furthermore, when the bottle body 133 i1s rctated, the
ribs 148 restrict the central rotaticnal axis of the bottle
body 133 from deviating toco far from a predetermined
position, such that a gap is not formed between the opening
135 and the holder part 142. Accordingly, the central
rotational axis of the bottle body 133 is kept from
deviating largely from the predetermined position, thus
preventing a torgque increase.

The present invention is not limited to these
embodiments. It is clear that variocus changes may be made
without departing from the scope of the present invention.
Moreover, the numbers of components, positions, shapes are
not limited to these embodiments, and may be changed to
preferable numbers of components, positions, shapes to

carry out the present invention.




20 ribs 148 restrict the central rotational axis of

the bottle body 133 fromdeviating too far froma
predeterm ned position, such that a gap is not forned

bet ween the opening 135 and 3the hol der part 142.
Accordingly, the central rotational axis of the

bottl e body 133 is kept from 25 deviating largely from

the ph%@%ggﬁﬁ'@%@ RASERLOOn hOUSLoBROYERLLNGed L OLAUespect
i ncrease esent invention is not IImted
tbeaespembﬁdbnembsd1MEntsfokearcvmaﬂeVaraodscthanges

e nmade thout e ar fromth co f th

B bsdn R Rveit P b50 Ry BHOLHS FRE. Rinbbr ot Lt Fimited
¢ATPARENts, @O%bth@ﬁedSB@pgﬁb@ﬂ§lnaobll|ﬂb&@ﬂl&@tlons and
t hese enbodi nents, and may be changed to preferable
ndﬁ@@p@t@wec@@ﬁ@ﬁé@ﬁ§1Oﬁésﬁba§n§aysﬁ§9é§ to cearpjioled in

e pres 0 3 0 n h
S Risorbea e raspest trbla abHF L eR s PR e
fser: &ogempl et e and clear di scl osure, the appended
clainms are not to be thus limted but are to be
construed as enbodying all nodifications and 5
alternative constructions that nmay occur to one
skilled in the art that fairly fall within the basic
teaching herein set forth. 34 CLAIMS 1. A powder
container that is detachably installed in a container
housi ng unit of an inage form ng apparatus, the
powder container conprising: 5 a container body
i ncl udi ng an opening | ocated at a head of the
contai ner body; and an engagi ng part |ocated at a
bottom of the container body, the engaging part being
engaged with an 10 engagenent receiving part of the
contai ner housing unit;
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a drive transferring nmenber that rotates integrally
wWith the container body; and a lid including a

di scharge outlet that further discharges powder 15

di scharged fromthe opening &f the container body; and
a shutter that opens and cl oses the discharge outlet,
wherein the engaging part is engaged with the
engagement receiving part ;angsthe lid is operated
such that the 20 shutter opens the discharge outlet,
mherehnpawg©sit@@habﬁerth@abohﬁeﬁet®©m®¢hbriﬂ$ﬁal&£d in a
cont ai ner ou31n é i age£§£n1n§gr5|nultaq;qgg&g the
#REhtHE s ﬁ??%? the®” di&thar g outy et Wwher ei n
bb@d@ﬁg@ghﬂglﬂ@ftcbﬁpf@éﬂﬁ :in a concave 25 and

circul ar shape, and the engagenent receiving part is
formed FANRAEBAYEROAHAIBFHERTRAY shape. 2. 2. The

pouder cONLAl BELn2RGO! 0LAGA0C! ALMM Iy opNERE! SodDiner
lid includes ittrng part t at fits to a

podpt enpdrt of t he contai ner housi ng un|t |n

conjunction with ogenin of .the disc out | et %?

The powder *Eohtafh PgaBgBFd%%%a?%gc? t r&f n“lthe
3dntcdih¥e brapsf erki BEgABING pi St ao@@@@ é@@@g@@ N an
circunferential surface of the container body and on a
sihdegenEnt hecopening. Para, oThehpoveieta Eonf aipeying unit;
accor di 19:40 ELaL kL, YRS flinLDe n LONEAERELs PAWegralLy
includes™a sSpira pro ion on an inne
@htﬁunﬁerenhtahnsurbadg, SndThe powder contalner
according to cIa|n11 wherein the 10 container body
storeé toAetPC6YIFAE powder container according to
claim5, whepeinntbge 89@1@:n@lﬁa@%‘&rfi@é%*’@iséﬁ@f@és Aowder

carrier. 15 7. An inmage formng apparatus conprising a
pgwdéarged from the opening of the container body; and

a shutter that opens and closes the discharge
outlet, wherein

the engaging part is engaged with the engagement
receiving part, and the lid is operated such that the
shutter opens the discharge outlet, wherein a position of
the powder container in the container housing unit is
determined simultaneously when the shutter opens the
discharge cutlet,

whereln the engaging part is formed in a concave
and circular shape, and the engagement receiving part is

formed in a convex and circular shape.

2. 2. The powder container according to claim 1,
wherein the 1lid includes a fitting part that fits to a
counterpart of the container housing unit in conjunction

with opening of the discharge outlet.

3. The powder container accerding to claim 1, wherein the
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contai ner that includes a container body including an
openi ng |l ocated at a head of the container body; and
20 an engagi ng part located at a bottom of the
cont ai ner body, the engagi ng3part being engaged with
an engagenent receiving part of the container housing
unit; a drive transferring nenber that rotates

' r ' al ne gﬂggy; and. ljd

) %d?%%géf%ﬁégﬂéﬁﬁzﬁﬁﬂ%|%€ T fd%theré%iﬂ%ﬁgrges

ponder fedéschar ged: faom ¢ hetloperimigpofet Heodortrad ner a side
body: and a, shutter that opens and cl oses the
ﬂfsgh%r@%e“bﬁ?Iet, wherein 30 the engaging part is

engaged with the engagenent receiving part, and the

lid is operated such that the shutter opens the ,

#li schBrgeroudtetConbeieeh ACPOSTITDNEOFChET pondgierein the

cont ai n j h nt ai ' it
SOPLAIEL PRt Rt el PSSR 8 o ypper
di sehargeeouidetsunbherei n the engaging part is forned
in a concave and circular shape, and the engagenent

receiving part is formed 5 in a convex and circul ar
shaper, whereid, -t henpovder sontahnes s deiaghaplyherein the
Installed in the container housing wunit, and the
container hougisgounmsttdmerudes t he engagenent

receiving part with which the engagi ng part of the

powder 10 container is engaged. 8. The image form ng

appar ahyspageer dbogt & dnet ahmrdrdinderei nlihe Tontiadnein the
housi ng unit includes a counterpart  to which a
EePRERRBCpaPPdnf FERRNBF dSFP¥SS i CORftREtion with 15
openi ng of the discharge outlet.

7. An image forming apparatus comprising a powder
container that includes
a container body including
an opening located at a head of the container
body; and
an engaging part located at a bottom of the
container body, the engaging part being engaged with an
engagement receiving part of the container housing unit;
a drive transferring member that rotates integrally
with the container body; and
a 1lid including
a discharge outlet that further discharges powder
discharged from the opening of the container body; and
a shutter that opens and closes the discharge
outlet, wherein
the engaging part is engaged with the engagement
receiving part, and the lid is operated such that the
shutter opens the discharge cutlet,

wherein a position of the powder container in the
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9. The image form ng apparatus according to claim?7,
wherein the image form ng apparatus includes a driving
unit that transfers a drive to the drive transferring
menber. 20 10. A powder contdkner conprising: a
cont ai ner body including a conveying part that

conveys powder stored in the contai ner body towards an

%%%Efﬁ%gﬁwéﬁgﬁ§§nﬂfﬁﬁeon§ er@?H%§§s%ﬁhﬂ£ﬁéBHsl when

sSuppor e cont al ner suc at t cont al ner
todyshst tot atgbl e, tend! 8 sehaygesatlve: powder

di scharged fromthe o enlng F&%&%‘Q a di schar

BIRTEY CRher e HE B3 i hel 0-Th ot engarﬁjart

éf@@uf@¥e§h§b&0nL@§ttW@téhéiﬁ%méﬂ%”ﬁéﬁblﬁﬂﬁb?bart is formed
preventing part that prevents a gap from formng

beta«vecemntetepe DN hig ekl t e Ront e g} pdrt ,PAIRE37

wd § |
IOSPNEE LS O AL LS (DS &E I AL 1B LA Mhs i g

appa) aAts, mherein the lid supports the cont ai ner
body such that the container body is rotatable as

cl aw BRetHRIFIHIGS %%@%Jg%% @Wtw%%%v@wr&%Q@%t
Péé@f&fQ? %%@§YW§%W'$ﬁ& éﬁﬁﬁ?i P rt Nee the powder

cont al ne erein the preventi ng part in
comparnsonit oetdwesedaw, is located closer to a bottom
of the container body in a rotational axis direction
of the container body. 10 11. The powder contai ner

accorghagihoge! pbmilly ahesehtus thecdidiig totaledtD,
be engaged with an engaging part of the image form ng

dpphe at ushaf tertHbifg 3eEs TRy ail b ettt BiFR hed %gttetlahart
95 tﬁfcﬁ”99§1{9{ﬁ¢Egtﬁgﬁéfa{Hé ££615&ﬁ§sfﬁ“éoﬁfﬁ%ctlon with

pomder cont ai ner i mage form ng appar at us,
opening of the discharge outlet.

9. The image forming apparatus according to claim 7,
wherein the image forming apparatus includes a driving unit

that transfers a drive to the drive transferring member.

10. A powder container comprising:

a container body including a conveying part that
conveys powder stored in the container body towards an
opening of the container body; and

a lid that supports the container body such that the
container body is rotatable, and discharges the powder
discharged from the opening through a discharge outlet,
wherelin

the lid includes

a contacting part that makes a contact with the
opening; and
a preventing part that prevents a gap from

forming between the opening and the contacting part, and
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and the preventing part prevents the gap fromform ng

bet ween t he opening and the contacting part by

restricting a rotational central axis of the

cont ai ner body from being 20 Ideviated from a

predeterm ned position when the lid is rotated by

nore than a predeterm ned anount. 12. The powder

contaLper 8&885d58$t59n8£35§11ﬁst$@fé§'fn éﬂeiﬁéﬁe forming
incl udes & handl é for a user to grasp, and 25 the
preseatiingbpefbeinysther Lbdt hat ths pasgd| brrbngnapparatus,

axial .direction of the powder conptai ner nd is

HRE ST Rl I R R A LR U IS P
Fehakignal noaentsakoaxt8p180a33a dFhewpenderc Condai BeEngaged
according to claim 11, wherein_ the lid includes a

Wakbl @ PopogeusBicholgraspangnd ithe prevehtyngt nehber

is _hemnm.spherica ' jti it

ﬁgﬁaﬁgbm?? EhE COHgggggghgsgg, aﬂsge99pe§éc %%§%§9§§ art,

I
hrespec

e rotationa
@A aBmpdgesoh thethkdchear thelcocentadi nkpsbodyo d4bottom of
The powder contai ner according to_clai 2, wWherein_.a

5hg| GPRERLYS6T PRAEVERL fngOrenbareli 8XpF o¥i ted-118. CAntle

LrRge; herm,ngapparatus conprising a powder container
that includes a contai ner body including a conveying

part that 10 conveys powder stored in the container

dy war ds .an _opening of th tain dy, a :
P AR EReaT sOPRaLESe arharapgs, Phuthe PRay  plfieein
cont ainer 1bady si soratatiabbepeandqgdiysahat gesathenpewdey part
di scharged fromthe opening through a di scharge,
et Lee, TnpgenherBiAdt ABPRFa PACRGEBE bRt 28ti hD Part

EQ@Beq@§ﬁ§n@d FQEE%EBn“%EhtBBei&BEBiBerm§H 8pparatus to

reventing par at prevents a gap fromform ng
betwedd t-he gpedemgcantiather in the image forming apparatus,

and

the preventing part prevents the gap from forming
between the opening and the contacting part by restricting
a rotational central axis of the container body from being
deviated from a predetermined position when the 1lid is

rotated by more than a predetermined amount.

12. The powder container according to claim 11, wherein
the 1id includes a handle for a user to grasp, and
the preventing member i1s a rib that is parallel to an

axial direction of the powder container, and is positioned

opposite to the handle with respect to the rotational

central axis.

13. The powder container according to claim 11, wherein
the lid includes a handle for a user to grasp, and
the preventing member is hemispherical, and is

positioned opposite to the handle with respect to the
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contacting part, 20 the powder container in which
toner is contained can be installed the imge formng
apparatus, and the powder container is installed in an
imge form ng apparatus by £Exing the Iid to the

i mage form ng apparatus. it

rotational central axis on an edge of the 1id near the

container body.

14. The powder container according to claim 12, wherein a

plurality of preventing members is provided.

15. An image forming apparatus comprising a powder
container that includes

a container body including a conveying part that
conveys powder stored in the container body towards an
opening of the container body; and

a lid that supports the container body such that the
container body is rotatable, and discharges the powder
discharged from the opening through a discharge outlet,
wherein

the lid includes a contacting part that makes a
contact with the opening, and a preventing part that
prevents a gap from forming between the opening and the
contacting part,

the powder container in which toner is contained can
be installed the image forming apparatus, and

the powder container is installed in an image forming

apparatus by fixing the lid to the image forming apparatus.




