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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 image formng 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 contai ner. BACKGROUND ART An
i mage forming apparatus s&ﬁ@Qﬁﬂﬁﬁﬁﬁhp05|te machi ne
has at |east two functions of a printer, a copier, or
a fax 15 machine. Toner is consuned when the inmge
form ng apPEPERUCONTALNEH; ANhUSMAGRHEeFORMENG NEREISRA P BE
successively replenished into a devel oping unit
according to the anobunt of consunption. The toner is

t il doas enleemi shed into the developing unit froma
toner container such as a toner 20 cartridge or a
t oner B&Et PESSPREN IONENTder redattaisngr is poedptry conttainer

I $Heplhaced There is kno _

cyl thﬁlcalt?%%EPagotﬁﬁggﬁed e %ﬁﬁgh,ﬁnapoﬁgﬁg Enfarming

tﬁ@P@@@@M@pmngrap&Enmﬁhtbewdéan%&ﬁhlQﬁakohﬁﬁg@oﬁgﬁﬁbﬁgdurlng
aratus, .such as that 25 disclosed in Japanese

PaﬂﬁpFPEQ&PganSFﬁsépeﬁnﬁoan 3pBee3887MEng apparatus

(h&t&uﬂaﬁbethéebewaeg b8n&ainkirst docunent”). In the
first docunent, the toner bottle is set in the body

of the imge forn1ng apparatus (hereinafter,

"gﬁ@ﬁ@ﬁbgﬁnbggy") as follows. 30 First, a user pulls
hol ding stand of a toner replenlshlng uni t of

the apbaramﬂgebﬁdymla@dappkeStaatsﬁbn 2t ¥ol9bti € machine
stand. The user then sets a

ﬁééﬁi%ﬁg%e%%%?gﬁgg%g%ag§gnﬁnOFhé PBIOFRE. st afePidhe or a fax
Usech phie hesté her hot désgs 8haaduMbh helibes REYs t ONSE: ng
bgéégsatus is used; thus, the toner needs to be succe551vely
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 ocne. |

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

In the first document, the toner bottle is set in the
body of the image formlng apparatus (hereinafter,

"apparatus body") as follows.

First, a user pulls ocut 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 replenishing unit. This fixes the
position of the toner bottle in the toner

repl enishing unit. Spiral protrusions are provided on

the inner _circunferential surface of the toner _

bot 7. PAHIRS ook oftAncar ity sthetngvationedr g:m_drtle
anchidec o4 e d & fat ; igner (gantained in .

t he toﬁceré)botci]%)e fitsl déi scor]g%r gedeaé r olrr%}glneq{)ﬁlen#ng. r}\fﬁ%’rdlngll’r
t GheForiiese IRarfe prfovdmiacheort drey bdiotdnd & f SHeeploRRIS RS t1e

t evel.Qpi ng uni.t. The toner hottle constructed
a%rtadg"gbegs Nk RSk Palrgwactosft § ﬁ?at%toff &Ry tonex
corgudreenishiaige wised aThGMILRSG thed pokd tiQRCLE the toner
pgg{ainen W th a conveying nmenber such as an agitator

[

e Nor édvetonese repAve isdiarg tatitd.e is useful for
S e A S

mechani cal strength as co toa
cGirgunderc20 iBdc susfageundr téxchanges bblke1k0Nerhus, when

c ai.ner, the._ taner container should be easy to o

e%@%aﬂ%gﬁth 8rFoﬁ8rr°§8§?%iViﬂ§l§ﬁ8uﬁ8dbéh5r@9@ﬁ?e€°§§le is

asonatetly $onkrhasdsaandd ¢hothes t8het-hBolSEE: i3 Fischarged.
reover, toner density becones uneven if a stable

anbOft 28f °P6RERTi s RBE EBRSFadtFyhasgoedsEhangedef tomer
t Beckogen scoabakbAgtnaadhephentsledobuhg
Thi s C eri ofa

devel opi ng unit. can cause de fon-in i mage
qual i t hestieheasbbttiei agnetruneednasobbose Thereftevely
toner needs to be discharged from

(he® BBRE, THoRPAr norvED TRESOORBES: SRP ohPER: Ay GamESTed to o

3BoNari ousthOner €OOhaiNEbSvERYBgPRENLRE 0PRSKds angh agitator
inBIenented to nmeet such demands. A well known exanp
i S

S3dgy| i HAFReuPr t oblee PoeYeetenar hasthesps rasefwhefor
COBYOYL B PBEEpESe 8l SELO2EL. 1 D QL SRIMNE: PAPANSE
%nechanical strength as compared to a bag-shaped toner
centainer, 7 |

Because a user exchanges the toner container, the
toner container should be easy to exchange, and toner
scattering should be prevented so as not to soil hands and
clothes of the user. Moreover, toner density becomes
uneven if 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
quality, such as blurring or uneven colors, 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




10

15

20

25

30

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 dianmeter th the spiral-shaped
bottle 5 body. This toner bottle is set in the
apparatus body so that the bottle axis is

substantial Iy horizontal. Mreover, this type of .

08 MotHPd tFasdRar §ed o Gmen mmww@ﬁm (hereinafter
GRERIAIEN iR t ad. hernore, the toner

éottle caﬁﬁbg%se%eF?%%Ig%gyg%%%egapparatus, and a
graspi /g paet epd Clfantlie) tonepr bvitded a8 bh@ol@AeNopening)
bt tley Ihus a,yser ,can ea5|hy set the toner bottle

0 ?‘yt 2§sPng™MRirSSFi AgBPSLeE §heso the spdragrahapedt hettle

by “Usin ‘
t boel .corhasnebn¥ict Bothee g5as8RENGHPRNLL &Eggggﬁgsag%y so
the spiral toner conveying part. As sho nFrg. .
atPdheiheoRPhther 2203 Fﬁcﬁubé§aatlsldylhndnzoatﬁ%. Moreover,
CQRt ai b Lndeical discharge _nenber
(P 6oy RS trler, PobkL " ELsERasleR  1RRER: rijnibme mouen
oflopheinght birneeibgdyoidRedandrargnaspbhg, Pehé toner bottle

LLL rovided on the discharge nenber
gF?gsbgiﬁékTﬁﬁgio%?%Y%th%o@QPEEQtP§'céﬁ et @ sl admepart
disgharge ﬂEnﬁﬁévi@@d($ﬁdihé1909¥r988€9f§?ntTﬁ£s9 a yser can
pro&ecting part 104 along the outer circunference o
t e

tbht 8F heFhognapnbeehte t poly nbutd s (xﬁ@etmimga;inzisj&s )
i th a - d,pn ¢t he _di scharge nmember .
\(N:id) B ?\AQA(EC%% oﬁ1L %ﬁ%ﬁe"%i%}f‘: SPRReT SR ings djith the
1902 3ptng hea contlamite )botlyd 1€2e capibel rodad e deying part.

[ ly.. The, | ect art 104 and the claw part
ﬂgeg;% %%O“b%ele’%@gi-g %Qn? haP a“YPF VPERERIRER %01 includes a
toy Bimdercd Bhastta thdd HBRY O 67 2 mw%%sg%%%&%}rﬁ?e

desi gni ng, so that the di'scharge nenmber ( 107
t thrJrFBr PdUyred? igarp tteched ateds vt asthdening) 103

-m%ﬂ%ﬂe]ééﬁééﬁﬁéfﬁhéayﬂﬁﬁﬁ3%3&?gyﬁﬁgﬁgﬁggaﬁ%ﬁgé%ﬁgﬁgé@) 111

t hi ckness of 3 mmi s  attach .
(39 Qromiledher effer elisahdme sideetr flacy 19 .t hene

YD 2 Y e sop e bedl dor 2D
prievpntiad by engagement of a projecting 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 (lid) 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 thé
'discharge member (lid) 110 and the container body 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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- di schar ge

| eaki ng from where the contai ner body 102 and
?hgrog}schargg menmber (lid) 110 contact each other.
The container body 102 of the toner container 101 is
rotatably driven by a gear 106. ;Accordi ngly, toner
stored 5 inside is conveyed towards the mouth
(opening) 103 by force of a spiral toner conveying
pagt 10 nd tge toner is discharged out of a
rep gﬂigﬁ?ﬁbn%p FPRgVERBE §h@mﬁ??t9¥@$rdbddpﬂ%ﬂheaT?dghe
Ci dcsohergathahnsur {68) of 16 hgmgﬁggigagggh JERber (
110. To rotate the contai ner body 2, 1

pr edet eFif neen gaines podyi ed o tlﬁ\@lﬁt\bfwﬂlqéﬂdéd't)r@hizéiner 101 is
! : - re
dx ét%lﬁgér%%?eert Itti%g)e&{ é:.g%é 21/‘2@6{ aéb(s)cwlfcheil’tg‘\@, toner stored

meiderid | o died £ x| ol L n 2@ I, £
;glmﬁm;lov%d\ﬂéizﬁecg radi al di r_ecti o% _. F%E%né}cﬂer y orce
wo‘?%lsa §%a5ﬁ@n%m%mlr@Pa@ pr0dv,i et Witeh tRr@ap is

Al jal in.the radi.al direction
St S A 8 d e B dh i S8 Sa (s o)

t RFGTHes wer thedr it f edmmeviar], SurAhe GenveRt l@Rharge

t echpd j@#hsglased jn_the first document, a user
cannot rg%éélgl)y(‘lf@él goﬁ%%ﬁh%Goﬂﬁa@W%@@dy 102, a

racietegntihedt iRBOiHoe i@ dt RPRALAL YS, : :
This e there Lo a possibil Lty (har thE Canarobathedigection
NS thet TBPSBerPptaspes fldanhprentibn thectiseresabiber (1id)

h L.ding stand.pylled out from .
the toner ropl Siantag 58 anrEr BREvull? ddfngber eepmple in

s&f§-afd SuPemmhaept e ponetdeat theai sa8eh1PHOPELLY

on) . In
hes the holding stand W th the
?g%)é?e?g%?%?éb?ﬁ#%e{:ﬁgg?oﬁéptai?gﬁffeﬁP%hgﬁgPQﬁViC,iedh\eith a gap

n re_t the, toner bottle is
har ofcbubSeang RISl ni BAE HAGial PEEL20Lon ndre the

B38FbRFgeynemoer t hbidbnel0 bobtlepsswieh €8¢ BLEREIY: pody
" t he tgzer‘bottle is being - set on the holding
stand. If the holding stand i s pushed

However, in the conventional technology disclosed in
the first document, a user cannot clearly feel a hechanical
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 toner bottle on
the holding stand pulled out from the toner replenishing
unit, the user cannot feel safe and Sure that the toner
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




10

15

20

25

30

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 bottle oes not engage wth
the joint, toner m ght not be replenished properly. 5
The toner container with.the grasping part (handle)
and the spiral toner conveying part disclosed in the

sECRE T g0 SGrenCORRONERE St G dhiendopesbireml emishiag unit or
uSey; t Laner, ..C Lner wn .i.n Figs. 20,

21 f}?%E%ﬁéB?ﬁgég %Fgr%?%%képpg%%%ﬁig fhéfu§EF %8P8§ bottle
i dogist hotthengrgspiwighpahe j0ighandoekrliighe hekdpkhe

whol tongr containﬁr. The grasping part (handle) 111
i§EF§@§ﬁ§ *8nPERESdIEchar ge nember (lid) 110 at one

end of Thhetbarer ceaRbahaer wi0h A0y LEBE By e
wWthin afit tolgrance bet&ken t he gne?EEgogﬁanégQHdle)

160dak8et Feigrichangs repbeyiflyi gpri10isThousedlsnt hee second

t t aLpe 0% i ] eld.at ong _end, and the
conrarear Radytaooter oAty RRaPath o BeRer udrag, sets che
b&scassecootatherwebDghthotint he eagkai per Podynt82the image
including the toner stored, the bottom side opposite

t 6°CRE"Ei SRRAF§E renbBF UEPFdRoid8 {F| vitRoWhRagaasping part

a (hasdhe) airotathenal +RAQ GﬁsiéakoééLScSkFQEnéP? Th
cont ai ner bodg 102 deviates froma central axis C2 o

t He2gPseHaPyEt mbhdedlel i 411110, lasasddwon the FigscRdrge
Iﬂeﬁ9é§ ?i?&?’li@eafogfghggqlg?dé%lo oégg %%ﬁggﬁgegrfﬂg, and

t he di scharge nenber
f oheed is hie¢weep. withiheat oberteDatahdervdBleds 2% toner

attached to e a ratys body in such state, toner
I%%?gal%%f %@E §%§$€%?3g$§6%?¥%% mepRer patidbriithe Thus,
g8Re BYnér SBOSKa i £aHSES byt her ptiach tc&né ner?c?,gfﬁn%c}] the

cases, the toner mght be saved from | eaking
| 803E2 Pt ¥ . Pefmel/?  tiits hdownetadi onbl cEmer atordd S because

e 06 IBLQIESte R 200 b SR MBI coner
geterddp deyilatesod romis heppes ot ofdl titeMisdharge member
(1id) 110 tilts downward. As 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. 1In this state, the container body 102 can
loosen from the discharge member (1id) 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. 1In some cases, the toner might
be saved from leaking from the loose part. However, if the
rotational central axis of the container body 102 is tilted
when the toner container 101 is attached to the apparatus
body, the gear 106 deviates from. the rotational central
axis. This creates a fluctuation and increases a

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

~present invention is nade in view of the above. An

object of the present invention.is to provide a powder
contai ner and an image form ng apparatus with which a
user can clearly feel a nechanical click when
attaching the 5 container to the body of the inmage
f or ni ng PSppaesend. invgnddwer 1 adsbjiectviefv oife the above.
PSR dJvent i LSt nsure .t.hat .t he powder,
cont ai e§ﬁig&gg$%p gﬁérns,ﬁég%ﬂ%iPﬂlhg %POP59W&H§Ia powder
cemrtalinad sndf ahheémaget ForerinRody pagapheVelted whit®@Ms yser
deviathn%Ifro the central axis of the discharge 10
m&be FLERFd YpPRY, 2t BepPeRdrelpsidek whant etitaghand &he
t @baHE inRG @3S@heWbbRyaoH WRLE 1 GRSt Lag. oLher
wor ds, the objec?_of ?hg pregeﬁt ?%vg%%%%ﬁaigb gratus.
pHovraees ., Bordeb]eont afnéheapdearnitmigeehatlohngs to ensure
a a , t t he _powder container is surely

e, MR- 58 car Rt 8o nePrBrHy g0 that the

attache 0

apparatiuosa lDEEEE EBUREx OF bNVEN§|GBhthih§raBOQ9j§§}p9§vented
ens

tEe ﬁrgsent ILnvention to at |east solve the prob
i h*PReCEBAFEART oREP™ ERRNBRBEY2120%AS pofdbie cdhsaharge
amefAheiNg1e PABLASPES! Ul 198
whi ch is?detaghab y iﬁs?g%réggigggaggoﬁ%§¥§§%iﬁgug?%ga
uhPEdBf ARCrAage. foihhng appalteat ospstiuctickes abn other

i head of th t ai bod d
e en0orng Wl el fa A BraSnhi R ortire Tontal pepvice o

2bowddy, cohea Engagamng HarindGeNgo YIS MAE@E, such that
eﬂgagenent recei ving part of the contai ner housing
uhi'e; PAVARF vEOR ER LRRY e F i 9T R¥baFtaphed rer atlee body of the

ifﬁg@éafbyhyﬁéihﬁggkagggyainer body; and a |lid
i ncluding a discharge outlet that further discharges
powder di scharged fromthe opening of 30 the container

g?gy%L@wRﬁ ﬁﬁﬁ@%ﬂ‘@& opens and cl oses the

charge ou posSition of the powder container
in  thetcontai nesi oo NOLIEi préSewtet B{vEMeh Yo at least

en ing the
sé&¥£ éke_problems in the conventional technology.
A powder container according to one aspeét 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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engagi ng part with the engagenent receiving part, and

7 operating the lid such that the shutter opens the
discharge outlet. An image form ng apparatus _
according to another aspect of; the present invention

i ncl udes a powder container that 5 includes a

cont ai ner body i ncluding an opening | ocated ?t at gea?

t he contai ner body, and an engagi ng part |ocated a

%p5r553P8hF5F tie Séﬁ&a&@é wﬁ@ﬁgé% t%@@spﬁ@nantb? discharge
| Bu@akal |y with discharge outlet fromthe opening

opens and cl oses container body, the engaging part

being Asngagerefivrméogi ubpgrpans akbcolreiagntai ARbther aspect

f er that rotates the container
bSGy hEhEeRFg FREFRORAD AMCUHEES: dr CRUAcd: SERarGBeT that
pmmdenddssahabgeelnéi bbaycQﬁh@hﬂ@hgbgﬁyopéﬁgna Jocated at a

shutter that the dlscharge outlet. "A position o
pB&aer °éokif'&i REPtRANEReLeEK: apREr 2hoasbAgingi pairt ldSated at

~dgt gpeiBRA, ?ytﬁggéghgglﬁgﬁ g8§9glgﬂepgréaﬁ%ﬁgléﬁrgu%ﬁlng

engagenent recelving parf 6peratin
tﬁagaghé whoht an ep@mgemént desehatgg pattebs Eh@ container
cont |ner i s detacha installed in the
és\?aln r 'Hd S|ﬁgdrbﬁ?t£r%ﬂ§9%gﬁfﬁgn@?mﬂ%EsF%ﬁtuﬁ??ates

|natu@e31Lpeweagagngeaéneglﬁggebaapg RAAtaMId Wt thiing a
t he en%aglng art of the powder container is engage

A PRTRRF IR ot BE Pikr tBRE of WF Hag ¥ odss Fharaest ewdes pétscharged

| Of r&Pet RE €SE0L 1 h HVEATLPD é@ﬁ{ggﬁérabggyfaéﬂgra b9 rer 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 operating the 1id such that
the shutter opens the discharge outlet. The powder
container is detachably installed in the container 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 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.
The 1id 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 coﬁtacting part,
The powder container is installed in an image forming

apparatus by fixing the lid to the image forming apparatus.
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i ncluding a conveying part that conveys powder stored
in 25 the contai ner body towards an opening of the
contai ner body; and a lid that supports the container
body such that the container Rody is rotatable, and
di scharges the powder discharged fromthe opening

‘through a discharge outlet. The lid includes a

cOntacting part that nmakes a contact 30 with the

openi ng" aRa9% pPEWEREI ABPpAERLtUShatcpravant soasgapl another
f paprber gengrhe h ! contacting ,
par?é The pomd%?ggg%%a?ﬁggﬁﬁgggngﬁgﬁﬁggSiﬁ BRYffpgeontainer
f 6hatngncapgasatusobyainzingotipeihcdutionghe toRGSying part

f L.hg apparatus. 8 i mage form ng apparat us
agégkd?ﬁﬁeg%ssP?V@eﬁn€£ﬂE$g 48pERF BPRfRENBFeleAY towards an
| ogenihgnof nehedesna PRVEEHoEPNT @hHek ﬁaafch%]@%lvgfér@s the
cont ai ner body including a conveying part that

CORVEFSNPHVRREY st efkdthat t Hee copn b hrer bbdgy t bsvardsatible,
5 | DG ' . _and,a_lid that _
aﬁ@e&iQShﬁégégetﬁg. g%@%%dgfgghﬁggﬁgﬁff%% %%%f%ﬁ?ﬁﬂng

supports t cont ai suc

bbayough rat &t abherge andt e scharigesl i hei poveiess a contacting

dj arged fromthe opening . through a discharge
d%%$€t£ﬁ%$k@?$%ﬁi$cT %%é%q%bﬁ?agggnﬁpe%%ﬁgrt#éh-makes

FprondEingV pdir¢ hieh DD il Bty a%gei%)v\gléﬁﬁ{e{%]}rﬁ%&%étween

that prevents a gap fromformng e openi ng
e tPREH A4 N9 ran tafel ppviler t corfflaé eErwdem container

Wi ' t al . C e i,nstalled the inmge

for ?n!n}]ig&gg%oaﬂre;ﬁ Elgsp ‘%wrgt%glo“ er“Cont ai Jﬁnesrt#j]sl‘?cﬁsfthﬁ I%ért?ge

i Fprwing raye farud ng Epparaddsr byordtaximgr the dddd19ed in an
Hgglén¥g%l5,fornln a ratus. The other objects,

featur es, A Gl ngrdenkid e hicoimace

sheamiifigalgpasetudorth in or will becone apparent
fromthe follow ng detail ed description of the

i nventiféh AhET REE IS c Fifainosson and ledhe@@es of the
ViR A5 Ngs, ? | R ;DESGR PTI OF . DRAW NGS
G 11is an ovleraI%I di" g%rcgrﬁlgfagaﬁ’ iTyd Fimithg or will
become apparent from the following detailed description of
the invention when read in conjunction with the

accompanying drawings.

BRIEF DESCRIPTION OF DRAWINGS

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

FIG._2_is a cross-sectional view of an imége 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:

r

FIG. 4 is a perspective view from below of the toner

bottle according to the first embodiment shown in FIG. 3;

’

FIG. 5 is a cross-sectional view of a head side of the
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| apparatus according to a first enbodi nent and a second

25 enbodinment; FIG 2 is a cross-sectional view of an

image forming wunit in the imge form ng apparatus

shown in FIG 1; FIG 3 is a pefspective view of a

toner bottle set in the inmage form ng apparatus

according to the first 30 enbodi nent shown in FIG 1

H(% é%i§3 perspectjve view from bel ow of the toner

bot 1% &8¢ FFERE 52 sthee g treembastiowmt sHeM@E in FIG.
3;3; FIG 5 is a cross-sectional view of a head side of

the 9 toner bottle according to the first enbodi nent

shown iFAGFlI 6 1532 PeGspedtsiva perspedt ithe HoaWrobothe o

t ording to,the first enbodi nent and
Rl o e i 67 BOG: FecheauEmgodiment

udicladeRl Gntd aSbateleshos@Ghicomalitvi ew of the toner
bottl e ccgrding to the first enbodi ment being | oaded
onto t&C-bdt LFe2hELEPRGSERLLONRIGVi8R PE &the toner bottle

i i ey, _bottle 10 di
T he TR st ochadt hant FABqHAREhe BkbB, 4p2adicRne the

oPoftkéepbeupéntiousing unit; FIG BE is a

Cross- tippal _view of the toner bottle according to
t he fi?gg’eﬁgog?n%n?r?gﬁaéac nPBast VP afbt Bee toner bottle

eranpkeing tbethet fieshossbhaimeht; 148:4E8Gn i Sudiner
front ¥I€M/Of a case_of the toner bottle accord?ng to

t RE“FPrStCenbiotii Hehtl pehpgsivadenionto the bottle
housi ngreinids £ G dfbis-solegployiewof the case of

the toner bottle according TSt
sHEWAT g g tthe 201 bet ngmbofl et ooddied b td &sti11 another

h ' it FIL.G is a front view of the case of
tﬁgé?%%%ﬁy%b%g?I%?%é%%ﬁQﬁ?ﬁﬁ?Q)?W&ﬁ*irst enbodi nment

shown I Fi9g.islG front view of a case of the toner bottle
according to the first embodiment being loaded onto the
bottle housing 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 of.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; |

FIG. 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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after being rotated;, FIG 12 is a perspective view of
the toner bottles 25 according to the first

~enbodi ment connected to toner conveying units; FlIG

13 is another perspective view,gf the toner bottles
according to the first enbodi nent connected to the
toner conveying units; 30 FIG 14 is an enlarged
cross sectional view of a side of an opening of the

t G78Y 198t the de8srdirEtie @ssoyediaed toevbedisesnnd FI G

13nibd @ mReksSpect i ve view inside a case (bottle 10 cap)

of the toner bottle according to the second
errbodl FEGL; 1Bl Gs 26 cirssa-cleesdonedt ieapaknaxpkgnatiab¥am of a
%% m of a art where a bottle body of the toner

i St Ae 85§ée Bogyepftafhenionckebgtaecandi fge case
t@v@&Q&ﬁerwﬁ@ﬁoﬁbﬂanta@EoEE@ngS%%0%%8%Hggdbﬂﬁﬁal?ghg'of the

17 is a cross-sectional explanatory di agram o
p&CCOoRHe eBLPREMBBEL | @ body of the toner bottle and the

Case AT 01 00D 3Ly SCERLOLNE, LIS BLE, g of

enbodi nment e~ 88conad
p&hsppattveheremmhesbdetaecasayobfthﬁe tener Bottle and the
accordin%F 0 sti anot her enbodi ment of the second

efiB88i RERE;- 2R G ?@ Feta BF6S594BEt tBnkheeRphanagmpgdiment

db@geam gkcoda bhBo@dhEnwhere the bottle body of the
toner bottle and the case overlap, when set,

accordFhg-t &3t he atPerspecthee vésbodhakde afciéde of the
SPSA00 BUOCLIROL T €0 L2y CLRSEREEHASSRlnBA 0k o
statendaewb@difefx; 21 is a cross-sectional block
g;gg;ﬁ ggf igtés gngggéégggétggggi ggéiéﬁaégr?ndiagram of
the part where the bottle body of the toner bottle and the
case overlap, when set, according to the still another
embodiment of the second embodiment;

FIG. 20 is a cross-sectional block diagram of a
conventional 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 (8) FOR CARRYING OUT THE INVENTION

A powder container and an image forming apparatus that
are best modes for carrying dut 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 is described below. Fig. 1 and Fig. 2 are

diagrams for describing the overall construction and
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BEST MODE(S) FOR CARRYI NG OUT THE | NVENTI ON A powder
container and an inmage form ng apparatus that 25 are
best nodes for carrying out the present invention wll
be described below in detail wih reference to
acconpanyi ng draw ngs. Common or correspondi ng
conponents are denoted by the sane reference nunerals
and over | apping descriptions are sinplified or
offPEFEd * OTiRe Ofr édentimRRve foirav nigs apperadulsi.ni Fed.ta is a

 Desganbod ot LIRe.L0LR0 AMRTA oo o and i,

according to a rst enbo S

FPgislaandnEagge? diegrdinagfamm fimkgdeFortBhAIuhhe in the
overall construction and 11 operations of thé inage
fgfhnﬁsrapparat us. Fig. 1 is a diagramof a printer

as theakmagewhoifi Rggappar abys aBHeF Eo.tt%ehsi_;%? 3oM, 320
enl arged di agram of an image formng unit I'n e’ ’ !

pPPAt éFK SonsesRending FpgyelloWoumagenea, boyihesarddYolack,
3 , d di t I ta,
2hodzcy.ci0e, 226 SOLLEHRRLY 9,00 Lol REnER. sl

cyan, a ., respectrv
adbolotatadustnghanttp Bdrtocat gdbatiytbe £Re PRide | FoBuing
body_of the image formng apparatus-(hereinafter,
"%B%%F%Fﬁi 6%a§ inﬁgé?rao APPTHR ER AEEPAY &) t 10RsT er

unit 1&ni snpeprbdesdcbe | £z hoysing unit .3

I mage formng units 6?%9%%%P%%;Qﬁ%%df%Kg%oégggié%éﬂ?é}ow the
tholele ovpunbeneaitcyhn, Emaodl Sekning espees i 6e) YoM, 6C,

' L ng. internedi ate transfer belt 8 of
?%gd ?é]ltk %%%}%&?jf a%s rYTmT Y 15" IR I SHERR idRdiRLack,
2y esiprect egky f oane ngl ignidd 606 c O0F 105 PO Agd 0 el W s Fer

igcigiis:g_ﬁgotpconductjve drumlY, and a charging
unt © R etbpT e dAa e sseansigeatniig Lunit 2Y, a
dest atA<£i FHden WM tr {0ty shawn); %}g .
arranged around the d]phot o‘condulcntll e %Jru“(rﬁq%(rh%wt i6r¥age

2P FATR MY gD cles &y Ak gingl wiep,a etpoihdictive drum 1Y,

gag?’cfﬁloa? %e (ﬂql%‘%q?ginf{ W,f %r rde%lsép%%g cillnei%:niSn . S:at ec:ICJ).)e:aiz-'asn".nc_:;
unit 2y, a destaticizing unit (not shown), and so forth,
arranged around the photoconductive 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 photoconductive drum 1Y.

The three other image forming units 6M, 6C, and 6K
have substantially the same construction as the imége
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 oniy 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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photoconducfive drun11Y, and a yellow image is fornmed

on the photoconductive drum1Y. The three other image

formng units 6M 6C and 6K 25 have substantially

the same construction as the iypage formng unit 6Y

corresponding to yellow, except that each uses a

different color toner and forns an dlfferﬁnt col or

[ Thus, descriptions of the three other inmage

fg&?n%r}f& PgﬁitPg%r\‘%PCGG}feaﬁlau@Kléir dsonntifedmlandhenbyd at the

i s described bel ow .

photocﬁnbaeqbeetdyunatYai§osmntahabh¢r§ravggggy ?eémbL is
LV t,or. (not _shown) .in a .direction indicate y

g%%?ragx#oﬁ? if’n”gEi g7 SXPYAL gurPate’1500kheheurface of the

pphbﬁceﬁﬂdﬁbtyeedaﬂﬂhifYLSaHnéiQEH}ﬁsEQEESGQ?@é?Ehfmage for

position of the charging unit 4Y. (charging step

Upeghuagn 30 LALTLRA:NILG BX:£0ueSARIdRRt 0 ug| ! oW

SYBselieht| foraedaopothei anrfiheeccd thsephbtamvhdistive drum

[ ' ' in nit 7 to the surface of
{%gagygﬁo %%%ﬁ u%??%épﬁguﬁgf ,S%%gefg%?rostatic | at ent
i mge $apseqetholy | sat os npds bbidhewsslré acge Ofutfece of the

nductjve drum 1Y exposi ng/ scanning
e bhye ‘iR b eFrss "oke ol e brS Wk e The the
seléaceootathe 1phohocC tiyedé¥é565€&fa§£§ dN%1310u toner
devel opi ng_unit 5Y, the 0 el ectrostatic [Iatent” 1'mage

| ST et DpRRE T d( de YR IRing oresr) image i s formed
d | op S ently, at., a position ere
t( hgvgu%{%%éf f g%e’ %ﬁo‘f%o%d%%?q vweheofr‘%rﬁ%ieY ¥ § tf the
imheropeiictet tvandfer 1befdcds ik &i_.rf'[ié’ﬁxﬁeldsia_tte transfer
fer-bias-roller. 9Y, the toner image S _
R AL LRI T e N S
| ind efEreH Bl dd ansdrereeelgh & dddddlcdihansi gl 11R0 to, the

this step, a margi nal anmount of toner

ﬁ%ﬁggé%égﬁ%QQGﬁfa I?éﬁﬁﬂh§3cﬁfﬂﬂﬁ;[ﬁ;?ﬁﬂﬁﬁﬁ?ﬂﬂg\ﬁ;epé. At
t 1.\, 0S4 tiQn ere e surfac
ggﬂit@hé%ef(s)'u%zot o?or#ﬁjicta?rt?él%&:?l?% i es O HréRsitRg red

- @nd rEnaimsbleadehe photoconductive drum 1Y,

Subsequently, at a position where the surface of the
photoconductive drum 1Y faces the cleaning unit 2Y, a blade
Z2a collects the toner remaining on the photoconductive drum
1Y (cleaning step).

Finally, at a position where the surface of the
pPhotoconductive drum 1Y faces the destaticizing unit (not
shown), electric potential remaining on the photoconductive
drum lY is removed.
| Accordingly, the image forming process performed on
the photoconductive drum 1Y ends.

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

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

~and 6K, the laser beam L based on image information is
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2a collects the toner remaining on the photoconductive
drum 1Y (cleaning step). Finally, at a position mhﬁre
the surface of the photoconductive drum 1Y faces the

b : . tia
taticizing unit (not 25 shawn), electric poten
?gﬁaining ongthe photoconductlaép drum 1Y i s renoved.
Accordingly the image form ng process perforned on
hot oconducti ve drum 1Y ends. The t-hree ot her
mb@g ‘gb?’fﬁ%gfmfﬂt%h%mxmlmdum Bmpﬁ]i@édne}ﬁw%ﬁ the
aege Cess r f.or med e y
?ﬁggaegfor mﬁ%{(‘ﬂ]n%}?l%f tche e‘?"?tb%%o glve dfum. More

p%&ﬁ’-ﬂ%md Y releachomds i g fQEM Do i 18 6Mp oo 1
g Jy];he | aser beam L based on i mage

i At or rraaf ?‘Lorgl'}ts SPHGGG adi HIEF 15 dhe Her sexpdsiang Wiyt rbtating
pra)\pdj%fbcbﬁlﬂ(l\ﬁfrtd']:e ér@g.errfa(yfg | Caﬁt |Jt€%ettrh$]e@£b&sloﬁéo the

toconducti ve drum More spec
urﬁq'lOtf’ Efdustiye Idrer theamdh o pamra llitghto 55 QWG ea 1
r il & he laser beamL by rotating 5 a polygon
mrror, and irradiates the | aser beamL onto the

etdyymeaknoughed RhubRl ifbym@f QR LSak
phOtOﬁ?S@@@QME uggtly, each tonerb?wage %ormsde
e %%OcﬁgPBE ﬁH%CFFV@ gituihgt denelapiebopiteg steprafsferred

tbanaherﬁﬁﬁer&@d@ﬁtéh%rbﬁgﬁé ﬁ%?ke transfe%P?ggtsgpggposed
as to be sugerposed on eac &s

t 1f dudb-tbeoikntehaRdi @4
f QP 86Poptherer RAmgeresultor aedu the0|nterned|atge is

EF?E@%E{OEﬁfﬁelgné?ﬁﬁ %a%getﬁEaSﬁFEFnﬁﬁiht% transfer

belt 8&Asfalpowhi istFig. t1anﬁﬁ@rlbt@§mé@l$€%5t§§é%§$4 unit 15
a second transfer back-u

? e%%?%%s ESIE% tPETOTedta s, tranafer olnelt ob | efoud, fiarst

I cdeani ng- ani t so forth
lrﬁgeTﬁtﬁéelf?é%?it?Lﬁ%}%fée? géeﬁt %@1 s sc?r e?cf%ose%ﬁ‘}"r%s%ra“fer

AU OF ek byl 2 hreeckedners Hack-uddeo MECOVES 12 tension |

roller 14, an intermediate~transfer cleaning-unit 10, and
so forth. The intermediate transfer belt 8 is stretched
across and supported by three rollers 12 +o 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.

Each of the four 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, oM,
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, 9M, 9C, and 9K. As a result, each toner image
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20 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. Each of the four first tyansfer-bias-rollers

9Y, 9M 9C, and 9K sandw ches the internediate

transfer beIt 8 wth 25 each of the photoconductive

dru 1C, and 1K, respectively, formng first
trggsfté? ﬁ%’éesti%n%l%seﬂoraontea@hmemwmcmve drum 1y,

polmri iy, opResik € 4 Otf%fé’}‘:r%?e?él@%t g;ﬁ{rllég%t 0

of the first transfer-bi as-To dr
oksuBergpeed mreroetiatsn teansd eatdet tals F o abese id), t he

di ti ndlc by the aryow, and sequentially
pegggslg%é% %1%, f%/"rsi‘ RPShEIR #heee dihe Hentfermadiate

tr'amrﬁ:efeﬂsllﬁlt roldieds e IMedosAN M ?Zn %e aces a

result, each toner inage 14 of the correspo
ort SaRH! PHASES Tl zeE drlm the Sﬂ@ﬂndl@,rearafe]rl(baﬁzk—up

trl?ﬂﬁf@ﬂalrl:c?eﬁzﬂr avﬁ.tscfhersaqﬁ{ete %@%q:be eltﬁe%t onise.%qsft%r}:t %elt 8 with
erne
LS@M | TRt rte atntsd sim trer et At %, fiﬁdﬁfgSfaerséé%'ngj gtransfer

th u osed toner imges faces a secon
tra TR oo §q‘°trhé:°§i?c‘b FarfSrBrh skt intermediate

r ditears Bt sandwisches thke Iﬁ}ta@fé?éijx%tde o ansf & a%%'fer

with the second transfer roller 19, form ng a seco
t MR & guchnest ﬂ’rlrla-n@cﬂec;r Pameer tlhmg&Sf cbmaréyed to the

t@%ddﬂcﬁ&%ﬁ's%te? 919 Lransf gr, ;helt 8 '3 then

transferred onto a rans Faterrdl 2preggfngd amount of

trtéﬁ@frer-LSpaper ttrhasfesreoln\teayemhet erbhefe$eRARErial P and
gi nal - anount of

:(r)r%g]% i sS not tF?E’;\ﬁtg 8??‘881?5% Ii'réafllsgﬁﬁ BelfaBerial P

and reubsaguentihe hat Qh@@h@%%m‘eﬁ@ﬁ%gg{:rgﬁpfe;g ciéanlng“-
Subsequent lﬁé at the internedi ate-transfer cleani

uPtt160 ¢ hBet bRBET r BABRARAGTJOANE hbei Ahte mpdiatee transfer

t bansf @r ; sbgbt18-1sqc0!l | ected. Accordingly, a transfer
process performed on the
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.

Spe01f1cally, a plurallty 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.

‘l, the top transfer material P is fed from a paper feed
port 26a towards the pair of registration rollers 28.

The pair of fegistration rollers 28 stops rotating so
that the transfer mate;ial P stops in a roller nip of the

pair of registration rollers 28. As the full-color image




10

15

20

25

30

intermedi ate transfer belt 8 ends. 20 The transfer
material P conveyed to the second transfer nipis
conveyed froma paper feed unit 26 |located at the
bottom part in the apparatus bggy 100, through a
paper feeding roller 27 and a pair of registration
rollers 28. 25 Specifically, a plurality of transfer
naterlals P such. as transfer paper is stacked in the

papert eeeldlftﬂ?rftedzl@te Wremafife fader & @@@m@cﬂmlsl ethe? Becond

Iy t di d
o Bt O SORR o R CLA g a5 e AR raArts

rrHItCéTa’QlJngP tios Cfoeld’ef}d’ e tﬁaﬁﬂfefreeﬁt%(}lﬂo.r ? 26&0 the second
mard the ai,r of Sg]stratlon rollers 28. The pair.
r%ﬁf & BtPortr SHRENL 034 28t i5a Mattat ithg §@llrﬁ9ﬂ0Whéoner

trlafa@feer mat ehijal tEm%tOBS’dﬂ&nasfre‘i“b sni B9k E;Q?m aLr
9

of registration rollers 28, As Q1 ~¢ore & 15
OEQM%§l¢ﬁt@Pﬁ@é#&?etpréh@ﬁepfb¢M£ $oapmroﬁch65 fhel-color

ai |strat|on rollers
S5oRe (hRBRCLE! Py kIR Bl B FOR I ATer FaRnpEer

|bﬁdttﬁelseappdledranstﬁé BeponA &iBﬁBE@EI%QEEQB Wwth a5 5
the full - olor i ner 5 image. At this tine, a transfer
bF§§HF§oI asefu 80166|§PP€§ 6PpEsi P thet purfatet hé the

tQﬂ%érﬂ%d&ﬁ@efHkhnS@EPrbeEQn@r1%”@9§n99e% %S¥£f$ﬁge onto

the internediate transfer belt 8 Is app
séB8ngrerafsrePatoriet 9. Ascardieglyt,théeintended color

f f f the
e e T e S A e
ont o Aﬁéetransfeml@ﬁtEmagé Ps AeensdbPBLY . ohHE the transfer

|nt§ndedlc | or %e is transferred onto the transfer
Perfaf %&t%@e RCEBE oF TRIBERE i BRI abis? e FRES BRI O

th&téf@@§f§rl§9é@ﬁvé%e&’@é £h§1§§§8 d£{3ﬂ§fer Qléhe fixing

the transfer 15 material P is conveyed to a fiXin
uRPE 290, 1 f%%#ﬁ@x¥¢@ﬂeunamd2® pae$su11@pm@l&&&léﬁuhﬁply

PhEseULAd DO LA ST SPALY NEaL ARG PIESSW G Lo the
transferred color image onto the transfer material P.

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

Acco;dingly, 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 operation can be performed by
using only one, two, or three of the image forming units 6Y

!

6M, 6C, and 6K, to form a monochrome image, a 2~-color image

or a 3-color image.

Next, constructions and operations of the developing

F-
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ransferred color inage onto the transfer material P
gugsequently,'the transfer material P is conveyed 20

outsi de the apparatus through a pair of paper ejecting
rollers 29. Aplurality of the ansfer materials P

ej ected outside the apparatus by the pair of paper

ejecting rollers 29 is sequentially stacked on a

cover, Sg as_output images. 25 Acqprdlngly, an i mge .
f oPfitg °pr dBe§BepéRpgrnEarPynEhenitnfyelfodabagibed in detail

a t T ve,description is an image
fg?%?ﬁggggg?gﬁfgngsfggafo%ﬁing a full-color imge on

the trafBtedevalepind BnitHoweyReludibe én@Q@efQﬁﬂﬁggroller
30 using only one, two,

on. erforned by,
or oL £38558; E‘gg i ﬁ’a%EO‘F%?ﬂ?ﬁélmi #5uBYLY, 6M deCtoandlade 52
6Kfatdngothe adePEDSHLAFErb IBYE, 5y 2- £ 0L, | TR Thq Sefews 55v
3-col or inmage. Next, constructions and operations
t HRE ARV RFSpiigide develayer ncomeaimeage §¥ M Sy Ui tt&¥er

[ | i ' ith reference to Fig. 2. The
h:ﬁgﬁggﬁ%%gﬁ?ﬁ?“@ fgné: Ut " &S YRV O TR ridt Iere dpmeloper

f aedmiea e pPhil odondupt iare sbermdy, 2 Haed oy, blade 82Y,

5 facin evel oping roller 51Y, two conveying

scr ev%o%#%rtg’(ﬁ%éjg%%%é‘ deRrtoan it dimer sies8¥,oper, and
5 BodEer THe 199 gy Wl oty 8% 1t hat, gomuni cat es N
tgst_ihe d%?/el opermeg{)énts?ilﬁggr 54Y T hrough anm openichdi24e

defistad ‘detietai mgd serslere st Ehatatradetest 2 r@uneNehe magnet,
nd .10 so .forth. The

ity A n.a r, Tl .
Sg/%'o%idng%@o%%ﬁ%% | r%vl?&é3§e§ RGHEEinG Feg nisgisd@nd
anree s |ige\sdoiresit imottatee SleafcQwid it R nRYRAL s 585C. sy

- conponent devel oper including carriers and toner.
fgosfoﬁgﬁ FﬁvFﬂgp&QﬁgPG&ér5¥bﬁF§i &he 5BYvessynsEmection

. . . Con 15
depalrepiarg adnifb 12¥%ww.t h the above construction
oper at es g: followg. The sl eeve in the devel opi ng

rol | er T5eYSdgeseedni fhe developing rollier 51Y rotates in a

direction 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 ;oller 51Y to move on the
developing roller-SlY.

In the developing unit 5Y, a proportion of 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 58?.

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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~devel oper (toner densit
oEBGe PN

direction indicated by an arrow in Fig. 2. The nagnet
in the developing roller 51Y forns a magnetic field.
As the sleeve rotates, the nagnetic field causes a
devel oper 20 carried on the depgloping roller 51Y to
nove on the developing roller 51Y. In the devel opi ng
unit 5Y, a proportion of toner ‘included in the

i's ad%usted to be wthin a

Get-dPn 881P8ﬁ§eF°€EééPﬁFéaﬁ ¥, 84Yt dmevepsnpsin a
capsyrBd kA Eh?e%@YShOQEPgiEQéH §X’FEB? §90er£h§pé$3er in

toner bottle 32Y 1s replenished 1nto”the dev
ctheadpuelbnyr ithfoughiantohergednvweyhnghpi perddyrefso as

a,ton conyveyij unit (see_Fig, 12) and the toner

B B SRR GOURE SBYELotne. BReEPHCH BMESHHEY Lo the
operatieessief thee tQPLIelObh! €nd2Xe3018pengdesslibeds 1y by
later in detail. Subsequently, the toner replenished

i RAPRetdevEPERRroncbire afeerlemingsreiieredil ¥ind ni xed

with thg.dgye b t Veyi crews Y .
and is c?rcul%?e éfog%ﬁ%bggo$§7ggﬁeg¥tgg%éﬁé o%%f er S1Y is
connruepedsis3ihe Sdyr¢mpieneitdioatded hoyi glodit&trow in Fig. 2,
déﬁgction as vi ewed e.toner in th

i FLg..2). Th
CRbE ERAMnES § P ot Or iR e ahereh b Trie "ot as The

t amadher £t ehé h@e6a1dp &8 . cdPLi LQNGH abeddndi d9idderdrer
carriers is then carried on the devel oping roller”51Y .

byl ¥ mh§nati estof cappFrrhka Belel bpi Flee réd¢eer Badadqh®2Y. The
d rri [ er 51Y i
CEHELIRE a8 IS0 b M PPLaER, 18 L0 Roe e =
FrgsiRion afwcimacties pheostdndnctaee ngrdmel ocdedre Loping

bl ade, 52Y, The 10 t. of _th vel r.carried on
AR s ST Hort LY #%ﬂg%‘iii 5t e %ﬁ%ﬁ%é%r@ yprea

byatibes dostioF ) alend2Y . tIhe 120 OP{AE AIE A the

devel oper is then conveyed to a position facing the

phieR breriRlice t vee dRHm 1V ( debRl Bt ngleanrea)onthmues rotating,
eLseia e bglel JAUTRAD SO HEVRLoB a6 Ui
reaches the top part of the developer container 53Y, where
the developer comes off the developing roller 51Y. |

Next, the toner 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 sfored
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, €M, 6C, and 6K.

First, a construction of the toner bottle is described

with reference to Figs. 3 to 5.
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phot oconductive drum|Y. As the sleeve continues

rotating, the devel oper renmi ning on the devel opi ng

roller 51Y reaches the top part of the devel oper

cont ai ner 53Y, where the deve&gper conmes off the

devel oping roller 51Y. 20 Next, "the toner bottle that

supplies toner to the developing device is described

with reference to Figs. 3 to 13. As was described with

Fig. 1,F%he ¥ o & oraspissttdives v::mw,ohﬂazame m,e_r?hgfﬁlé 32Y.
I I -the hattl usi ng. uni : ,

Ao End of BT PASt A AERM S s tis T Bop gt viewed

3Zcomit 133K (When &l Hest aldosef-dehe: itenrar vstor g¢ the head

cQnsune nd the bottle_ is_ enpty), the toner bottle is
ef%ﬁynéghqﬁfiﬁogeﬁehpFﬁﬁ@r38 ttle. Accordingly, toner

of a q&bO&h&@%r%%B@@dteaekob%ﬁQﬂfﬁpﬁ% b?%&[eagéYszK have
325% 32C, and 30 32K is replenished intd €

dévers

dpridadAt toe samh camgérufdriminngsunhe ﬁ&hgﬁNb?ttle 32Y
6 [ construction _of the toner bottle
igo ggngggd§b%§%H ?8F8Feng§CF8%FF§§F §2F8 5°1i8iRFg2
3dii§ farpetspetbiveonkew ofhtibe H@@@&iEQ&bh@ §§Y%heF£Hﬁee

view of the toner bottle 32Y viewe

?P%ﬁ?%elgéggggékgger3%Mcr3§§JsééﬁiéﬁglaVEeﬂmbtte@e and only

hend tshde pbtiNe toPeEcRPLE]8end2 el§o$h§o§g£e§so DEL ibed
toner bottles 32M 32C, and 32K have “substantialTy

t B81l8Hme construction as the toner bottle 32Y
t hat each contajns

] I r, except a
G 11 or Bne S B DT 3 (KA Hha T boRaneetre 1 e tag ceoner
obhttleoB2Y boéthesoB2M Bafy 8¢ 3RK Arex o8 $4ediHnd o
bottl e 32Y containing yell ow toner

?gé%éégyéggagﬁgﬁgm?s sl kR opFoYEded on the head of the
bottle body 33Y. :

The head of the bottle body 33Y has a gear 37Y, as a
drive transferring 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 shown in Fig. 35, 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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bottle 32Y are a cap) functioning bottle body 33Y.
The head of Fig. 3, the main conponents of the toner
bottl e body 33Y and a case 34Y (bottle as a lid

provi ded on the head of the t bottl e body 33Y has a
gear 37Y, as a drive transferri'ng menber, that rotates
integrally with the bottle body 33Y, and an opening C
(refer to Fig. 5) . The aear 37Y meshes with a
dPOVRgCaBaPeorarpéagppacdt by béay molddogto rotate

the bogtl Y:33¥: 1N dir Lon LAadicated b n .
arrow, hgr %ﬁﬁggalﬁo?{i i o%al éagg}sﬁ%eagggh%% ri“‘?imﬁ%ljgfy grotating
Tohercater 8dYj nat henbotvhelbedy 33¥res dbsebhqrgsd for

through the opening Cto a space in the case 34Y. As
SHOSRER RO ETG, CHSoE ComRabPAGEORFT CUPRFL Bngali pd 25 shuttes
PaEY £3Y bfek Ohgeandlc 2o bokL 0mheatbnb2Yopt LG boLIL €

body 33Y. The engaging part 63Y engages W th a convex
parevedsd ¢pried obreumfeeempisl ofuthackoof | ehdousia(B4Y.

unit 3 0 in Fig. Spir r usi ons 33a,

protr u%se é?? oJrPn ?ﬁeﬁl‘g%t e?’ c?tllr‘% uﬁ?%ﬁ%ﬁ?i g%s%‘??%%ees i'Htdr @

t reidanear803 € rennties erds@l 36v) f age Mbvébealdid lhe guide
bod 3§Y. The spiral rotrusi ons 33a are gr ovided to
r%‘?gﬁ"e %lﬁeo’bo"flf“gecb‘b B3Nent e Hi SeRbReR ¢bnEre gias®f34Y, so

the epeihd Lng Theo ot e hogyr 33Y: pod lﬁhedlgg%rkﬁ%gvéﬂl is

constructed as 19 above can be manufacture
nbf @y Héed fan shivawent & gthe, shuhizad| 2685Y Thor umyiva) 1force

r ' case. 34Y oner outlet. D (refer tq

F(?% a{%%w g?%% ﬂ%%i i 42% har g hy a,%l%)en eéramf?%% t %@Dt %?1 e?Jj 956t tihe toner
3vtland a shutter 5 36Y for opening and closing the

toner outlet D, are provided on the circunferenti al

surfade® oI ThdeB4Y: Hs JHOWIE | Filte Tsq RdY is
Stk Rle QY LNGAARP PUAN MY, formed of long and short

straight walls and a curved wall. The fitting part 38Y
fits onto a convex part 39Y formed on another side wall of
the bottle housing.unit 31. |

As shown in Fig. 5, a projection 34a of the case 34Y
cohstructed as above is pushed in between the gear 37Y and
a rim part 33b of the bottle body 33Y. 1In 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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gui de part 34b on the case 34Y, and noves al ong the

guide part 34b on the circunferential surface of the

case 34Y, so 10 as to open and close the toner outl et

D. A spring 44 is provided on éﬁe_end of the shutter

36Y. The urging force of the ring 44 causes the
shutter 36Y to close the toner outlet D. As shown in

Fig. 3, on a side of the case 34Y is 15 provided a
fﬁ??th@nﬁhrvleﬂYbffElgedGOﬁutoagoagdasthé zsgraighgs. 9 to

| §,.an urved wall. The fitting part 38Y fits _
m@%o agcgﬁ€%§ Eé?Y533% ?gFﬁﬁasoﬂ%aﬁﬁ?hﬁ?séia%YMBPF Bptting
t heebbbdttee housi ng unit 31. As shown in Fig. 5, a
projection 34a of the case 34Y 20 constructed as
above 1% %%%%%dl$an@tméenthﬁebgéélesﬁquanmg anitndl has

3 t y Y. o} t he
ggg;érsﬁgtgin% ﬁuggﬁ% ﬁ?epg%d“;’/?g Y3 re assén%l%dﬁ%
rfé@arwquirw at@dthwtfnmespmérg}ooeabé‘sl ﬁmr 311\4243{(2(3 and
1 d t cordi ngly, e case
LR TETAR o} 54 Porf TR AR el e 500 B, e,
aamad t ek bmisi | endashr 831 C@E‘a’@eeﬁ% @é@b}ﬂtfgr‘&}y{ ing part
N%ElenlSh toner, which wl e descri bed

NI F At Ehae hal d@tcascmrrcgnzmhetnaomeﬁlts with

I 0 housing unit 31 is
des%:r%b%%méjg{%?h%érg?é%e%%%gto Figs. 6 to 11. Fig. 6
i s a pErepeditachiviewicd tdeeyaldionid @ms tdaaﬂié G%E 20 I

bottle h ng unit 31 (in
dﬁ)r e?tjlggnto t@g : tﬂ‘)% aa(r)Pu%i'l?% F)Pody d-007 |t§1ea G55 30

2heactiromalg vilew off iFi:16 Bindl opgadd e %xé:ose the
Figs.. 9 to 11 are front views of nDtlons of the case

TR bs?é’tstlﬂnr*i?g‘mtlﬁfef’dottIe As ShO\QIn in Fig. 6, the
POLL PR Y | 3 A S] PO L8 LD tones
ot lieo r3gry b@ttrdoemt:éﬁY,o:BZMe m,tl&ndiousu}g part 31Y (in
the direction indicated by the arrows). The toner bottle
32Y is set so that the engaging part 63Y on the bottom part
62Y of the bottle body 33¥ 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 32V is fit in
between the part 61Y_and the part 39Y. 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.




10

15

20

25

30

32K. Each of the four bottle housing parts 31Y, 31M
31C, and 31K has the part 61 that engages with the
engagi ng part of the bottle body, and the part (not
shown) that fits with 10 the féitlng part of the case.
When attaching the toner bottle 32Y to the bottle
housi ng unit 31 of the apparatus body 100, the cover

30 shown in Fig. 1 is firstly opened upwards to

expose Ifh&heppresentogsiongiment:, 3thelpaStbseguenthyis a

1.0, FLQS.. .6 d_7, the toner bottle 32Y is
YRRk e ey p B s RESaiR S ane Rt RoY: Reat 1s a
dbpacawencﬁndhmakedhbﬁetBQeaéhgﬁﬁéd,ng tRBer +RAtLherom of

32Y i et so that _the engagi ng part Y on the bottom
piPFI %eg‘?ro’POFﬁéebé?Fl goB8dpos3¥ishghges Vxhﬁhwalhé pAr the
6 t of.t } usi 3LY, the s

s Ehotonad Thet Pe. 3200y Sokk, “Hle  RlebrRcST Ene part
sbL¥i ghd Wael enfaghegfpatritn§3ypare 38Y Dievidedronthbse

| h 34Y sligdes along the part 39Y of the
E%??’i“éiﬁ%oi.fﬁﬁs%mpé%y' PBY eF2R P §fa2Ped amgsheoyn in Figs.

ABBoreibngl yn Fhe. temerchetbher 32Nyimadis i4,25; bet that
t he gart 61Y and the part %QY. This can reﬂ?r|%t§ g§%¥% a

sHfe" RIS "1 He EemeroperTe eBainmaren®ly ngt1123£‘\a(ig. 8B,
Rt | | bl |
| engi p4ek naly dj eCt i on. 5 %g?#gee@tzﬁ@e &) atg%%ga E(blwlf]rﬁr disk

is concaved, the toner can st P
tPe dotrons prapER ik t hiea B0L bodriguged hi st H agid i ddH@Sre

' f fidli t r into the toner bottle
g%\%%ﬂg&?pz%%oré%}'ah&g‘?ﬁ%g\g%rs}estqeheawlég R reBdomn be
i stordwy afddemdr franesn it tgse alnh@iser' s

|l ocation, a factory, or a sales subsidiary. 21 I'n t he
pr eseft: b ddisdirien hotpara FAY ihatet osa shown in Fig. 7,

[ [ ' rt 63Y that i.s. a
g%ﬁ%ﬁ%ﬁ;%?#%ﬁ$2$ﬁ§ﬁg%ghgféﬁgﬁ3%%g%f?%@”ﬁﬁh}mﬁﬂgfb6§?bnﬁnd
dfotales tidrercaset 34y 32 VMduwasiinefly,i fihef poBitheald the

3{0%{]:: bg)atrq[q.tet '3%?‘%.%Sif“1%aﬂ§ ssza]"c' ilr_lbv‘\c%\ée rb’otttll(:)e %I;%giig part
31Y. :

Motions 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 bottle 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 45a).

From the position shown in Fig. 10, the handle 35Y is
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61Y and the engaging part 63Y are not limted to these
exanpl es; for exanple, they can be shaped as shown in
Figs. 8A 8B. In Fig. 8A, the part 61Y has a tapering
shape that 1is engaged with t concave engagi ng part
63Y. In Fig. 8B, 10 the part 61Y includes a plate 6l Ya
that is a circular disk or a cross-shaped disk that

is engaged wi.th the concave engaging part 63Y.
NﬁPgﬁaan thelefghgPRgipaLEatsY BanaBeairevnEaverandrdingly,

t%H@rbQQeSQQ?er&@QEe§h?ﬁn%hTAﬁgféc£§8ntQﬂgic?g ha%gﬁhe

is set as shown In a user grasps
38¥ro¥ Fhe Tbaecabetﬁéé Bﬁupsandtatbngtﬂhenh& pase of the

34Y Ac d|n t he n of he oner bottl

S99 1 SSE R B e o PR BBPT 1S RbOCkeg TBEr hogeact 397 (as
NBthﬂSleFi@e tape 34Y for settlng the toner bottle

20 32Y are described below. As shown in Fig. 9, the

- case 3% Bompuneeled Phis rehetedras ghiie ek e 03 4Y his

f.th
ff&%%@@%pa£$d3§1n§iig1€t Qngttgﬁe {ogggégcgi%% B@s shown

bot t ousi ng part a diréction
abnarigw B)) . As.*’lazhesco:vebedrmah:.&mgsf thanshu;t@b 36Y is
63Y of the_bottle body 33Y engages

PERERIRE D% PNGRSER (hat bo? £F e© hotts riPbiate HHWSLRg part

When. th@h&@nean hoddéd %52’Bhéss§@£t@ﬁ ibe ﬁ)@ééé@s {0 the
part 31Y,. t he straight wall of the fitting part Yis

| TRt S t LA E hL g Hee Tarky 39 Ysefondies benpée fhiimsamg:;ne end,
u Yo
lt[)%'ré %kgés—ee( %ﬁ% 'S égér%\?dé‘gygé%% spr'"T3 ng&}lé?t%&gf péog?tl on

t hat bisckise tdtertioner3cvupets Ceifd oodesk adutl PO twmsrh the

f f t, stopper 45a From t he position shown
Stafe PR Tl e oate SO0 AT 0P, 40 S04 o the part

130l cad@d- iy athArg W i of\CEPT SO dher tl:h:?c@laé%Z?’ﬁYls fixed

rotates in the direction indicated by the arrow F.
THe BRI thypss it Rary Wen a part of the wall

of therfdfdidit Pty Y Lfe DL FKAL 1Y 4 DR AR 3AY dA%x

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 friction 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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5 shown in Fig. 11). The toner outlet Dis rotated as
the case 34Y is rotated, and finally stops at the
bottom position (as shown® in Fig. 11). Moreover,
rotation of the shutter 36Y is23bl ocked by a stopping
part 3la of the bottle housing part 10 31Y. Thus, an
edge of the shutter 36Y presses against the spring 44

t [ Sitotely! stop er 45b at one end, so
tggﬁe It}ﬁr&e%t(ﬂ}%r&:%é% h@“? o R D32 the
sipdert AGY lgnenhd %dﬂ%t@é&é edhd nihen d ey G %he toner
3 Y i S rotated the fitting part 38Y fits to the part
% H& e opESItiten Cbifrqqtelqrnri@ppmmue? t3>2‘t‘_he
f i éggg i [ ar ore,
{J?elrﬁ ci ea?rri )I}n]t‘dgga?%tg n&chr{glﬁ aqigmg i‘ck V\H‘@n g‘tﬁachl ng

t H’e:qqm@mgdot t It@eSﬁttsmngt hatrthes dmows thikatcaskehe atyoner
revents the user 20

bat t,l.g 32Y en_set. _This )
fﬁ'{)m SR §°t“o E‘Foﬁ’é‘ﬂty 31’& Ocﬁé‘rhteoﬂ?@rtt&&t ficgsipy, part 31Y.
Thits ther @wert $ihenetnkr @MuAete DeisRY rbsRls e%iﬁ%‘ivel - pnd
praoperly, and prevents conponents of the toner
3SNOFEF Fﬁ@ feREFeCukegs Ry péﬁ@ ®§¥rfhoﬁdbreak|hgndle 35Y
Pafitiii@ub.ar Ly, u t a 63Y en

e e B Sr e Rl v St STRE oM S DaPt oaYoBr thfepart 61Y,
t @rmelr putidst bet32h(e thaehobbazmmastzwahfwasd@t event ed
fron1|hf £n the bottle body 33Y is rotatably

i ven e en thROEORGE L PaTB oY nSawiE. thakt Bnyedn Yener £rom

t heseagaghegrpact B8¥ri1andathgepast 61X Béﬁtigbﬁgg?lng unit
agalnst each other;-therefore, 30 the engaging par

¥ 5ﬁdtt1ﬁedﬁ*a?%0mm:ra\a@lpr S¥eiabHysaudleedofiith Eeference to
I a low friction coefficient. \Wen the
?g%g% bggr%éasg% is renoved fromthe bottle housing
part 3F¥g.allises peffontsparppecedusey0Ppostt€ndé Or@ser

SPIRIBEaITY  Ta L B 2, Rethamat e Jeveete thensing
tonet 3 botuttt ec@ie dFed heo ORBASE! BovEFELY Oh { OPPASE L €40,
t&o&? and 40K, respectively. Fig. 13 is a side perspective
view of the toner bottles 32Y, 32M, 32C, and 32X connected
to the toner conveying units 40Y, 40M, 40C, and 40K,
respectively. The bottle housing unit 31 is omitted 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 each 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




10

15

20

25

30

direction indicated by the arrow Fin Fig. 11). 5
Accordingly, the fitting part 38Y of the case 34Y is
rel eased fromthe part 39Y of the bottle housing part
31Y. At the sanme tinme, the shyyter 36Y noves
relatively and closes the toner outlet D. The user
hol ds the handl e 35Y while he regeaSFf thete?%aglng

m_.t he rt. @1y, 10 an ulls ou e
pt%{oanléfi%’\b(cf{r{q dg5ya ﬁ Vg§’g or t‘lﬁg’ Pofed E6AVapIngear 42Y
ufiindtiain ieQnueys HeResnly @Rid, n%h%@t%%etBQQQrcg8¥%y§ng pipe
32Y set in the bottle hodsing unit
dévdl- opﬁﬁ@lﬁﬁlﬁthtP§e§e§©mW@@dﬂm @hpﬁeﬂ@ﬁeﬂeeatﬁlex1ble

Fi ront .perspectiyve
skgﬁpB%%fﬁggféﬁeéﬁét Fﬁﬁg& 32Y, %§29F1§2% EarséRYs@ﬁshes
| witthe thet tlearhodgi ngrivei u;rahsm@raagnﬁeﬁ@érs OoEOEﬁé toner
respective

40Y, 40 40C, an
F%§¥%¥éng§§glEEBBSpeVgﬁgLFP@edr@Wéﬂgogeﬁhe426neﬁ drlven the
bobickes 83Yy 33M o826hea0dndzitoeannecsed 20 18408
toner conveying units 40Y, 40M .
respecFP@ebytt%ﬁeb@@YtBéYh@asrngauadtt61dLSc@mrgéeﬂoner in

t eyi ng units 40Y,

R G v BN (LN I AN
tbansf 8peunificdblyatwhde tRE hagskiel aéﬁe@u@ﬂ?{;aééﬁsor 56Y in
The toner outlets of toner bottles 32V,

3%% é%&l% 432 bheP  hEheshetn Fepl ehi St et T tSiEBtage
oint hendevaleping i&@'%héYd@(rélo ﬁg' %bﬁ?&?n&?’%z& 0 fhe

internmedi ate transfer unit 15 our toner
CORYVBYRAGUORPE 4 U0 VS s 400t 1 ¥ated byl 404nhaBE heote £ heontrol
sgherconstruction except that each conveys a _
different color toner. Thus, only the toner conveying

uni t HOYddarr Donyeyd i v | onet OpeFai SA9SATd REL ¥ are
t he toner conveying unit 40Y 24

Ao [t | i e TR oo OF  SAY 1L dritl G s the

4t2a(nef UBSEE 00 Ny aS e W yidigh PN L AN S NS 1Oy 33y
conveyin [
rota esg Ehé)toner is conveyed from the bottom part 62Y of

- the bottle body 33Y to the case 34Y at the head of the

bottle body 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
coil 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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43Y. Inside the toner conveying pipe 43Y is a flexible
conveying coil (not shown). The driving gear 42Y
meshes 5 with the gear 37Y (drive transferring nenber)
of the toner bottle 32Y. Thusyswhen the driving gear
42Y is driven, the bottle body 33Y of the toner
bottle 32Y is rotated. The bottle bodﬁ 33Y is {otate?

i schar.ge toper. i accordance with consunption o
:gnglrs Pﬁécagg ﬁoﬁgﬂ‘geunw the syagepéerminval kpparatus

Wﬁéﬁokbﬁngeﬁ§|EMed§l§§£'Qﬁb§89ﬁ85556¥hén égggl%%r?%ﬁg 63Y

devel opi ng unit 5Y shown I n det éc
|ﬁofﬁﬁgragehhﬁtbothomhﬁadEVQBBpengagesawnem B, pdP€ 61y of

0 S nals froma '
cont Pk Photdina e d8 I fhea B fr PrtHee speedpion of the
pt@ﬂ:ensb@ﬂﬁléSﬂZ‘ﬁr;es fmé@dl@ntﬁ@ebb’a’afé ﬁéﬁéﬂ‘ﬁ Mt 31y by
the boitle body 33Y_of the toner bottle 32Y

AL U g Hhe a%a%é‘b%tw etREytlRgYshybtet e¥6Y tdmens the
bort] = Body oy 1o The cass v M Fh e R aei® 20
bottl e body 33Y to t case f

W@h@b‘aﬁy QBGk TWteem taiecd cineny | sach sehesgasb fyiamihe 32m,

h the
t@e_glttle bod B%ﬂwggasses t hr oug

space |n e e hatYed BhitssiRFevanges the

botds ef faronfa i hing aner szélejt Retdhend ongle diRgharged,y
ff toner bottle 32Y drops 25 to a toner
é@glfﬂﬁb Fiot shown) in the toner conveylng
Y. N8y émgg ar nlcates
uni t 4G th-@%ut t dl’f-édl(‘qltg Jaclt = Jtshé%tored in the

t he toner conveylng pi pe

drInATh o vt 3ALY, &%t Eidtcil earbbcﬂfésg)\l(lgnogxeg:eez i%?(@nOther
t coid in the toner c
ategy CQ%P' #OrW§FQIﬁP3ﬂﬁﬁ§”%lﬁﬂ Wﬁ%ﬁbé@tﬁé‘Fﬁ@POHEHt

tdav@rlolpmelc\dﬂ’t@mﬁrnfg it®DnecoRVRY ed i drie 1ts°E>.ech1ded to the
conveyin i pe 43Y, and is replenished into thet
jﬁ'&%ﬁﬁ@n&ﬁlp 5§Ve|ﬁWPh§0W@@@§n¢p@ﬁgedanrSManZBe

é&o@%@?&th%eaQ%%%r bRtkhe s ABge f %&F]%%Cap RaKALYR .
| 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
outlet. 1In the second embodiment, ribs are provided in the
case of the toner bottle. The ribs prevent Qaps from |
forming between a holder part of the case and the opening
of the bottle body that are in close contact with each
other. Moreover, the ribs prevent a gap from forming
between the holder part of the case and the opening of the
bottle body when the case is attached to the apparatus body.

The overall construction of the image forming

apparatﬁs according to the present invention is the same as




10

15

20

25

- 30

according to the first enbodi nent, the engaging part
63Y forned at the bottom part, 62Y engages with the
part 61Y of the bottle housing part 31Y. Moreover,
the position of the 5 toner baigle 32Y is fixed in the
bottl e housing part 31Y by rotating the case 34Y so
that the shutter 36Y opens the toner outlet D

user clearly feels a mechanical click

Accor di
R Pk i ERE e e s A 3m, PG - arfibreover,
32Ket Qoh berappabat Y8 @nglakgge E@fﬁl%eﬂﬁﬁs ?@Té same as

user fromfailing to properly set the toner
3phat @Qth@ZElrahdembﬁﬁlmﬁnth@sp$bgentlenb0@1n%nt

o eihRse: HRCEERtE, REane nErher Jpat BT dheumig on the

f ooty leppasngusnio EﬁlﬁHeath@eCﬂ@@@ taﬂéﬁratus
devel oper contai ning toner and carrlers Is provided to
t RECOFYRY op? nbh%nwe%ent:h@n?%ua%%oh%nth@ewn% dpat of the

CaN-be ot Qiaeht JDChOET 1ROk €% 32, 32M 32C, and

2K. Next an inmage form ng apparatus according to a
secondFl@nbbﬂln@na tsosiessedhiechdkl wiew 29f | the heog iersd of

nent e. en in t forme t he bott
e TR oL T o0 AR i b e it S Tment
bot t | erm@usmme Petlier MsROY ot thes PO i 91 Of add&3 2K have
toner bottle is fixed in the bottle hou5|ng part by

r%ﬁ%ﬁ??&ﬁ%%&@%éﬁ%ﬁs%ﬁ@%a$°@¥%F%#ﬁ&Q%ra%p%M% ﬁ¢ﬁ?ﬁ(ﬁﬂﬁtle 32y
2800t 1 #ing | e 116, SESODNM, el Q;},{IE{% Q%n ar & a1 qyi ded
bot ribs

in the case of the tonef prevent
g@p%fémrm dokow ngebet weethes hobley pes ttafet Hetodse 32Y

the o en| of _the bottle bo at. are in close
S RV St T SRveed i Tbe st dhe
qa:peémtm érmmﬁgera@ Hetarean 4;5191%&16& ’tﬂ:arﬂhé)ftﬂﬂ'h% other
case and the openin f t he bottle body when the case

i SO RN 1D IHE At Py, The overall
cont it 0, o\ A6 CNOR, PR LR AP 1
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 éf 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 bbdy 133, so that the case
140 and the bottle body 133 are relatively rotated with
respect to each other. A seal 145 is provided where the

bottle body 133 and the cap part_l4l join, to prevent toner
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that of the first enbodi nent as shown in Fig. 1.

Mor eover, the construction of the inmage form ng unit

is the sane as that of the first enbodi nent as shown

in Fig. 2. Furthernore, the stmate of the toner bottle
nounted on the 5 bottle housing unit in the inmge

form ng apparatus according to the present enbodi nent
ifréﬁelé nenthﬁt of ﬁhe fipst enmbodi pent as shown in

Froo™ e SEr P9 15578 HREP o8 ect TRRANOVTRl RFFEhE4E opf the
epdsef 140 hené Di@ss bot hh£AB2Y1 86COREI AUshQLEDE PEiRS€Mireover,
enbodi nent. 10 The three other toner bottles 32M

32X0ahte 3% haldd siipshapvided ynede waeree consteast i b0 is

a t Y nt.ainin el.l o oner .
e%é%%?h%ﬁgf% egg %‘g%?g? n%gcgy g?’?f e?Te%? %%%iet%%éelf.lm 1S an
Thusyt oyear theed onerabothpet 32t comt@i 16 ngoyedd OMtegrally

toner i.s descrjbed bel o however, the 15 present
e‘?‘rb%di%?ltqo?%tja? &O%bp]r%abl e to the three other
toner woid | £scZdMn@2he achS2 oot ity 1€ood1§/ﬁl§i3 Watus

bottle 32Y includes a cylindrical bottle
Pedntdihertivodiover G| s cal Bese 1405 (botttly camned

f Loni i provi.ded on al eni 135 :

attwf %C%tqo%geeﬁgp%ﬁé tﬁ%é g%%%leé %Oo%ylﬁ%fnﬁhgat‘asg%lfg‘own 10

rot@at 68, iaftret ationtanidh Yot botide ibotburkEH oh&he bottle
ottle body 133 includes spiral protrusions (spiral
VIR TR 191 4aE (FRRT ARMARPS die Ngviiaid e This

oRei i ke ahan t4e fedt e bodnds3 :

case 25 140 includes a cgéjﬁzrt 1i%§§ﬂ2§gq¥§?%¥'}§§%} the

diatdke (k4dherand gpivad sHisghopammng)d 7144 g ded at

t . t-hey . ¢l reunf erent.i al surface. A hol der
pé;%&%}ze i gocgllaxle Jtrgéctr le°r¥1f coélpn%laer tcaffl,lallancfoatatsactﬁeQPen the
ttecapydret 1dbriar tdep latitdieindbedentidd;) A4l awppakhe same

43 praqyi ded on the hol der part 142 30 engages with a
J Dt Hive S 118 byt 19 T Bl P NG P 1 40 Yande

thReidde Rl ik AL JLtdirrly. ratated, \g(lj—.lta%esple is not

respect to each other. A seal 145 is provi
tHe Mgt P ivddy £1 3D eams asiem te dpvsarttiohd 1 thoisn, at detailed

‘Hé?@?ypﬂi Wlis 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 100. | |

On the other hand, when the toner bottle 32Y is
detached from the appératus 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 so 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 32Y 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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27 fromleaking fromthis part. The hol der part 142 of
the case 140 includes a handle 146 and a shutter 147.
Moreover, a bottle gear 134 is provided near where
the case 140 is attached to tdp bottle body 133. The
bottle gear 134 is an 5 input gear used as an i nput
part, and is forned integrally wth the bottle body

1 he_toper pottle to the

aggg?a ustﬁ% %%Q g46 ﬁ%s g5%rg é£ﬂoﬁ%gint%ggtoaeysbottle
f BE¥t byn om@n@adsmpwiﬂédt 00 €XRESBot e bROLS EnHOYSI P31 by
unit 31. shown in 10 Fig. 6, after the toner bottle

SEQt?Elﬁ%uﬁ@%dc%ﬁet%%obotWh%n ﬁb@st%@epathBhQ’B%YUSQr
ok el sted h@r&@“@kﬁge%ﬁ;@?fér@ué ey 2163, L8 Lgt‘é'%lﬁodl47 does

that is fornmed I nt y Wt
rrw‘esopm shen tef 14 dodbe al ¢6 refinfies 6¢1§$@|140 is rotated.
rectl n on t 40 so as to open the 15 toner

CHhTS: e o BRT stin g oner s ha o e, i Sl Ls
tpf@verﬁtﬁ@j Csn 1401 BNth ¢ ral@o&%l Sobousing hpiéatugélYtk?er e

connected and fi xed to each ot Thi s anismis
nBRutEsie fbd nidiert ofhuthe present invention: thus, a

gst ?:ﬁle ton%%)t%ed%Z%éetﬁﬁdlt%e OHE} gleﬁbcﬁﬂ oy

patta@ﬂ;\hg‘r&k-:tm:mngh theanbrer did Mee D32 hes2 | INYg  and
shown) of the arat us body 100. On the

o7 Mt e i Tiher o h apvhs tamdmidLe 32Y is

fHOMa | hehARRarats hadi i1 auselof qial %%151!1% %%dg 133

handl'e 146 in an opposite direction. Accordingly
GRE AT iy ametdede T ridn tdRs D4 e Hus rtglqsast p3b¥lems

Alndihe s SR A 'é&té%%rﬁ{'%ﬁc?r 47 ccge%s%sﬁzog%é.mlﬁlé;) torque.

cl ose the toner out toner rep eni s
144. Freasdndigl,dsin tdre aredentldamasidien)e detsachas are

t he t.oner bot 32Y fram 30 the apparatus body 100.
aoxided pa f&“ﬁerm&&ft 1B PP IR e larsigdRé@ as preventing

ecaUS
tn(dndﬁz@,h%@ fr:\rsor'ﬂmt ke rarRarAldsy ROl P 1e body 133 of

the toner bottle 32Y overlaps with the 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 1490.

As described above, the case 140 has ribs 148 provided
on the side opposing the handle 146. Aécordingly, 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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above, the process of replacing the toner bottle 32Y
IS easy to understand, and easy to carry out.
Moreover, 28 because the case 140 has the handl e 146,
the toner bottle 32Y can be eagily fixed to the
bottle housing unit 31 by rotating the case 140. Wen
the toner bottle 32Y is detached fromthe apparatus
utter 147 does 5 not open even if the

Egr% ég%liéagf% ?H@ E§8ET 40 TPS3L4PARAd2X 1Fhad, thlehottle body
r ephagi-pg HE%iEQ@ﬁPl@BbtE§r3%¥omtg¢8%%?8E8E%ined pRgition,

prevented fromspilling out by acci gcause

sRuchethas7aj gakeps shtt foAmedebetivbed abexepehhﬁg 135 and

h I i s_hel en_10 attachi ng/ detaching_the .

t oS Fpdifr oB=25\ T e 4on ~age Ry ATy aokhe TRRE P Racset Lonal

onkysone end pbtthe boagr1bot thexdg¥ ksomhgbdiathgy largely

central rotational axis of the bottle body 133

dgiﬂt’ﬁt Biefpeffleharmerefheoeaséon40thThi Brevesténg a torque
such as toner scattering and an increase in

Sgﬁskﬁggﬁbrque. 15 Accordingly, in the present

i nventeonsoyébs dd8aase tpeoprdednﬁnnghﬁeﬁg@ﬁﬁ are ribs 148§

circ reptjal surface, as preventing nenbers, so as

CRhnaPP S Ul BHEF TS LB Tre bty IS A0 FhR rotating

tboetlbobéde BRY Dyeshaps. Wi this Neeasss 1d0:qhs SHoWl 1y

in Figs. 14 and 15, the ribs 148 are |located at a side

28°Bbpostg e Brieie Bady wi3h- respect to tEe centra

axi s RASE . descri ove,. the case

10" horar{fentas ’p?aé‘%?%rﬁédlg%n&% h{el‘?%i%‘%%%%s epqyent,

helreife azs. thxcroroibgl 48 everenddren in Usefalipd dscd hehe

h 46 whilge rotatin toner. 25 bottle 32Y
mgas,%t }lunsglcf s ocat%% j;\l;[garaai COYhd b Ade - die nd7- A

of ith heddoney lhaiddel 3Phdsihelh dihe Hihe Jd4Ge ,pfa%\é?%tibs
tﬂf bottl e body 133 fron1|oosenu§$ fromthe case 140.
T

P /AR SRS RGP MU beidRF foF e betwdedBa he The rib
CRSen 1AQ-Ang 4 hﬁé’@&ﬂ@%%&’&}%ﬁ? K& élagoﬁﬂgqv%'}tf, or

toner 30 scattering. e case
graant dh ¥ligyg off, from the case 140, by its own weight.

When the toner bottle 32Y is being set in the apparatus,

r

the rib 148a and the ribs 148b prevent the bottle body 133
from falling off, or neafly falling off, from the case 140,
due to a load applied from the handle 146. This prevents
toner scattering and a torque 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 is a perspective view of the case 140

according to another embodiment of the present invention.

In the present embodiment, a hemispherical-projection 145

~ 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'l49
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falling off, or nearly falling off, fromthe bottle
body 133. This prevents toner scattering and a torque
i ncrease. Furthernore, when the bottle body 133 is
rotated, the ribs 29 148 restrggt the centra
rotational axis of the bottle body 133 from deviating
too far froma predeterm ned position, such that a

gap is not foroed between the opening 135 and the
héﬁﬁ%?‘%@rﬁtlﬁg% EEGEr EndihP A€ déRtr a0 Paeat iodndhes

apireveihting Rekbke Q%ﬁia%%%nb§t%%p&oE%%qh%eéb%Eh%gbody-133
largely fromthe predeterm ned position, “thus

pré&v értispgegabdvgemalilncr Ghdes. rtlueesetpriheeanseskdeby

pr. ' e e rihs , an area of the
pfgégﬁkkﬁggggﬁgegétggﬁt%8 #hé%?he rotating 10 bottle

body 133iils amekherTbinBougdkeaes iE0EHUGNCAHSEAghY19. 10

contacting the bottle bod{ 133. Furthernore, according
t BEEHENSr EBENPOERDBIPRENt 133t RepB AidtinpedornhsrdaBy’

SYendiogeaceararhgl skg Lhesyeeabhal ibs ghothe- 86 1uac
| ocatbe ppposttéonoléfeihapdeéetdblyandoritied 4488 poeition

SRl N5 GRS BATE PR e JHER

neankyrbathiong ohé, ribonmusheasasend4@ipby1hbs S¥Bvent, at
me'ght. Wien the toner bottle 32Y is being set in the
aﬁb P&t U8C258° e FPB 228518nHodKel#BbEramshi bt bogndownward

t RRchOLt |;8ebO 3 r i of ar .
faIFing of?, ??%%?t%gécgggé%go?Hgdue&?ggévggad£%%pff%dl48c

f PoAVENes hthell Bonds. bFhtsepbedgni33 fooertstaiherdognward

q pncrease, . The .nynber _of rjibs 148 is not
?P%??eégéoggﬁtg%;l%nﬁeﬁuﬁ%grgﬁfv??bénlﬁ%eC%BpﬁﬁaE%S'
provi ded. oploveyErhe igor naaythebsid 4848 aaposshbl Yed, using
i ncrease .a indinngpad when_the bottle body 133
rotBf et fhiserert helgheser aBREEBS have FrPyn aifebpble 1.

'the 108 Fida 281 6nf; PELSOPERLNE YIENLOL a i
140 according to another %ngoﬁlnent o¥ét %égﬁgéeﬁ tlowing
i poRALtoen: 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 B between the bottle body 133 of 0 mm,

0.5mm, 1.0 mm, and 1.5 mm, were used.
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30 In the present enbodi nent, a hem spherica
projection 149 is provided as the preventing nenber at
a position opposite to the handle 146, simlarly to
the rib 148. Because the prevgating menber is the
hem spherical projection 149 30 provided at the edge
of the case 140, an area of the preventing nenber
coRgagéin the rotating bottle body 133 is

y small. This reduces torque caused by

Coﬁggﬁthﬂ? Ui RO R T ¥mf~got%tﬁblllta”ﬁf”ﬁgnsattle

is shown in Fig. préve

pdy 133 fron1t|It|ng downwar tolaylegravity after being
S P A P annt hao i-b-148¢ or_the

i el i on £ﬂ§ﬁ#§;éﬁé$erably Bl B¥Pd&dbat tanpbsbetbhe and
Jrrespondlg%aE%e%he bottomagngggag@gel%g@i Wth this
48

D construgtion ﬁe rib 148a and the ri

revént  at O (dyeee ngrcat 1 ons| otig, pettT e body 155 from
lting doywward when a usef holds t he handl e 146.

breover, {BE3titBrl48c prevents the toner bottle body

Z”UHOUMUQ

33 quHItI lIH% o nd

war-e—when—thebottle i s—set—ar
riven in {RdPapsarRtus. 15 A (6pPFiral hei ght of the

b 148 massgéggbggd using | ribs of different
eights, Results are shown in table 1. The ribs used

or tlhids expdébcathersati sfi esx{heis obhDMHNnd increases
ondition:[as shown in Figs.| 16 and 17, when the
entral axis of the bottle b%%@dhss and that of the

OO0 =S9ap

case 140 are 20 alTgned, a gap AL wiere the—bottte

body 133 overlaps with the case 140 is 2 nm Based on

t hi s cdadehpen, ifioDeblebs, Ehehrﬁbsntl‘l@taf@ﬁﬁ Rgap P of 1
q%hmeeg hﬁs boté % body 133 of 0 mm 1.0 mm

seat %ﬂuf?aBPBe{]S%%E%%{hﬂgxoﬁ@¢

Sﬁﬁt&ﬁﬁbﬂ@f@@aéﬂbtﬁétdo@fai@@ﬁrwggtﬁbgdocxéﬁgsrlb that forms
not X(Ri b rubs toner bottle and

a gap B of 0 mm did not cause toner scattering but
deferiorated 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 load.

The results say that when the gap AL is 2 mm, the
height of the rib 148 is preferably 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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scatter)increases |oad) 0.5Q(Does not((Cood) scatter)
10 (Does notO (Good) scatter) 1.5X(Scatters)X(Axis
shifts and increases |oad) As shown in Table 1, the
ribs that forma gap 0 of 1 mmand 0.5 nmdid not
cause toner scattering, and rotatability of the
cont ai ner was good. The rib that forms 5 a gap 0 of 0

' d t at ed
(hedkOeBbetibhse P0%h ATBLLEE BY Riberofhd paFELE Bador

causedcbyriheSrlb 148 rubblng agai nst the toner
bottl e, reover, the rib that forns a gap (3 of 1.5
mm caﬁ§hge?6ﬁéPe§c%??%?rn@naﬁﬁedémégﬁofarﬁﬁngh@pparatus

r@&@b?@iﬁ?tMo19h8fsé@@n&ogﬁﬁbﬁgﬁeg@cagﬁg %Qgecfﬁﬁrfécludes
axis shiffed and i ncrease e rotatin oad
ré%;]aﬁt754§a§lhiihamr$\m@mrttmeg@1apfﬁ\bml soi‘mmm béewed®i ¢ holder

referab ut 1 mmt
ﬁév%?g ?n§%%?%ﬁgtL%5 EE@En?r?n%%n?¥%®?a?%nﬁépt with
deSCMI@Eﬁeﬁbovwbré@M@Nerthéhﬁl@ée§¢9tpf@y§ﬁﬁ'@ngéﬁ H0%4n
limted to t hese enbodi nents, and various changes can

bECTTHR . P ¥k it d1019e r@aéécbﬁa erdochenerpenime 135
PSR t}b@téé&%t%%ﬁé ﬁa}a{%é) WIE! 100,
e pomder cont

contai ner. 20 However 'S no
|Aegerdingl ¥ heetanerherbat tﬂ%ertﬂn@l@mvﬂeé lead e N6 Gadlile

i
SR P et R R e e "B Tebr e e oy one

dastré bethabmies r igoddies | Mmge1Qr Mg ﬁﬂf@rl‘%suiarevent the
according to the second embodi nent, the case

iR e LI i 158 £AaPM Hao spreiamt £ eoy o raRad drfi.ng This
hetevran: 4 he g d&fonm being formed between the case 140 and

the bottle body 133, so that toner scattering is prevented.
Moreover, after the case 140 is set in the predetermined
position of the apparatus body 100, the case 140 is rotated
to be engaged with the engaging part of the apparatus body
100. Furthermore, when the bottle body 133 is rotated, the
ribs 148 restrict the central rotational axis of the bottle
body 133 from deviating too far from a pPredetermined
position, such that a gap is not formed between the opening
135 and the holder part‘l42. Accordingly, the central
rotational axis of the bottle body 133 is kept from
deviating largely from the predetermined position, thus
preventing a torque increase.

The present invention is not limited to these
embodimenfs. It is clear that various changes may be made
without departing from the scope of the present 1nventlon
Moreover, the numbers of components, positions, shapes are
noet limited to these embodiments, and may be'changed to
preférable numbers of components, positions, shapes to

carry out the present invention.




part 142 and the opening 135 that are in close contact
with each other. Mreover, the ribs 148 prevent a gap
from form ng between the hol der part 142 and the
openi-ng 135 when the case 14033s attached to the
apparatus body 100. 10 Accordingly, even when a user
hol ds the handle 146 while setting the toner bottle

into t a and end of the toner
bottleﬁﬁggﬁgp% tcgﬁe P68 iﬁé gﬁév?ﬁ?ntH@SCEéP?ﬁeWbﬁhyreSpect
138 &r epebadsentng &&ﬂahth% ¢agecd i p ts a
fron1be|n% forﬁed betmegn thg @gégzg4 nd g§¥§9
bGﬁFFéOBBH? 13Be §Bpﬁh§?dt@heﬂmscatEenpngtDsbe thus llmited

e d r t th ase 14 et . in the
DESCHLE o 0 E0KELr 6L KBBERRa! D1, B3 bl e anc

caéeeiﬂ@tmserobaseductbobg engﬁgﬁﬁymbbbukhﬁoe@ﬂégéﬂglled in
t of tg aratus_body 100. Furthernore, when the
?I%IBO 9a€3 215 Yof%%%dWthéHZGhﬁlb%slﬂ8t¢@@hxm@there1n

t@etcg@ffgl rotational axis of the bottle body 133 :

fromdeviating too far froma predeterm ned position,

such that a gap is not forned between the opening 135

and the hol der part 142. Accordingly, the centra

rotational axis of the bottle body 133 is kept from 25

deviating largely. fromthe predeterm ned position,

thus preventing a torque increase. The present

invention is not limted to these enbodinents. It is

cl ear that various changes nmay be nade w thout

departing fromthe scope of the present invention. 30

Mor eover, the nunbers of conponents, positions, shapes

are not limted to these enbodi nents, and may be

changed to preferable nunbers of conponents,

positions, shapes to carry out the present invention.

33 Although the invention has been described with

respect to a specific enbodinent for a conplete and

clear disclosure, the appended clains are not to be

thus limted but are to be construed as enbodying al

nndlflcatlons and
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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 iggtalled in a container
housi ng unit of an inage form ng apparatus, the

powder contai ner conprising: 5 a container body

i ncl udi ng an opening |located_at_a head of the

contai ner body; and an engadi*tfart |ocated at a

batt omaoboller eenkainer- kady, itshae%g%%ﬁg eﬁgkagigagin a
engageq with an 10 engagenent receiving part of the
c6RARABRThBAYSAGIUNPLE o dni yeageafisteringngppembens, the

t t Iy ar . _W.th the container body; and
agﬁﬁgggngﬁﬁgﬁﬁggg aséﬁﬁéFéEgOUtlet that further

di schangesnpewder bd8ydisehaagag fromthe opening of

the contai ner body, and a shutter that opens and

cl oses the BP'sEREPYRY bufpEed dkefelRad pésthpomoptainer
t Beapowdgs container in the container housing unit is
determ ned by engagi ng the 20 engaging part with the
engagenent e&eRcenvaagnpapsrtahdcapedaticng bhetbmdosuthe

t h r ns_the.discharge .outlet. 2. The
poash s EHbhE, B8 n0nG B ERAE Pe iR aRusnce el Caean
eagaggagepar tecsit Ongetat Af COREAY¥EnBANEFIK&h&;M ng unit;
shape. 3. The powder container according to clain1%,
wherei B UFEVS chEABERRRLRGCRFUPRE BORE FOttbrAutnTedzally

CRIVEXt88apEnt3Dndr g, PoNElgr container according to
claiml1, wherein the I|1d includes a fitting part that

fits td» bidolmebwdimry of the container housing unit
in ConjunCtéo&igéﬁgrggqu{ﬁﬁéﬁthat fﬁrther discharges powder
discharged from the opening of the container body; and

a shutter that opens and closes the discharge
outlet, wherein

a position of the powder container in the
container housing unit is determined by engaging the
engaging part with the engagement receiving part, and
operating the 1id such that the shutter opens the discharge
outlet.

2. The powder container according to claim 1, wherein the

engaging part is formed in a concave and circular shape.

3. The powder container according to claim 1, wherein the

engagement recelving part is formed in a convex shape.

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

the discharge outlet.
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the discharge outlet. 35 5. The powder contai ner
according to claiml, wherein the drive transferring
menber is a gear |located on a circunferential surface
of the container body and on &sside 5 of the opening.
6. The powder contai ner according to claim1, wherein
the container body includes a spiral protrusi.on on an
inner circunferential surface. 10 7. The powder

contai ner according to claiml1, wherein the container

bedy stRE esok @I coBta THEr PANESEI ERNT 86 NET A BRCPI Aiflrein the
to claim7, wherein the 15 container body further

sEbtes hrapyfeRring. n@po¢afe 4 opednglappeedtus a

c L t that inclu ,
COMPLLALBL A POYIEL: (€084 L (LBl LPELUYES02 ang op o siae
hefdt loé mﬁmnzm@talner body and an engagi ng part

| ocated at a bottom of the container body, the

engagi ng part being engaged with an engagenent

recei Vi pakde Of cddies o0t al fes - 09 Yin 25 herein the

drive transferring nenmber that rotates |ntegrat
WFPhita hree o gl nigrc botiss angbBrdd cplrm@hmhcng @t an inner

' rther di scharges powder
d|s€ﬂ§§ r%ﬁ%t {?%6£n|ng of the container body; and

30 a shutter that opens and cl oses the discharge

ﬂtlet mhere dﬁg}osmlon of the powder container in
o COMBRRIAST GRS i U 12520 KR et Dy dhgagiarpin the

tden engag b RArdtc3s toner.

8. The powder container according to claim 7, wherein the

container body further stores a carrier.

9. 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 beody; 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, wherein
a position of the powder container in the container

housing unit is determined by engaging the engaging part




wi th the engagenent receiving part, and operating the
lid such that the shutter opens the discharge outlet,

- the powder container is detachably installed in the
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contai ner housing unit, and 5 the container housing
unit includes the engagenent feéceiving part with
whi ch the engaging part of the powder container is

é%t%Fd 10. The image form ng apparatus according to

¢-he) GngRErErR t ke cedimigich@atiousindg opeireting the 1lid

i RGIyd n tin ar f the
lid flﬁia%n%g%nFﬁﬁg?%gn %ﬁ?ﬁp1%%%%ﬁn§%8 g% § ukitg har ge
outletth@lpOWHerlnageaﬁnemin@ mmnamah%ayaqﬁ@tdumgdth the

5.wherein the i mage form ng apparatus
|ngpglehe§ GPESERY HREE - ?ﬁ%t transfers a drive to the

drive thansbatkingrmBAR8Englanid HQWQQHeQOEB@'Qﬁﬁagement
conpri sing: a container g i ncluding a conveyi
pEPCeLNaANT E@réoﬁvéyswbéﬁbeth§t@nedgnngtpertonfatherpowder
begﬁtgggggd a ing of the container body; and a

lid that su%ﬁo??gggﬁg contai ner body such that the
contalner body is rotatable, and discharges the powder

cha&ged fromthe opening through a di scharge
?I So5MGHEr EPHNERE FP aFﬁEPEd@§Cﬁr@bﬁ@aE@l%bab@r9f

thaérﬁakeﬁhé soRtathe M hBuEDRg 99?9'59@19%% counterpart
preventing part that prevents a from

bePwEBAChhe Bpkhing pawttpd Ebﬁté@dlﬁgt@axm c@mmhnéhﬁon with

_pgﬁggingogﬁat$ rdi§cﬂ%§é$'$§?l Fhan_lnage form ng

appar at Us i xing t e i mage form ng
appar at us. 37 13. The powder container according to
'n1%g wher ei the lid is rotated to be engaged
S HIT P G INf SRFRER AT A FeT T P appelt B ATs 9,

afthere DR ige SBhadd Borming apparatus includes a driving unit

that transfers a drive to the drive transferring member.

12. 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,

wherein
the 1lid includes
@ contacting part that makes a contact with the
opening; and
a preventing part that prevents a gap from
forming between the opening and the céntacting part, and
the powder container is installed in an image forming

apparatus by fixing the 1id to the image forming apparatus.
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predet erm ned position of the inmage form ng apparatus
to 5 install the powder container in the imge formng
apparatus, and the preventing part prevents the gap
fromformng between the openj;ng and the contacting
part by restricting a rotational central axis of the
cont ai ner body from being 10 deviated from a

p fdet rmned, position when the |id is rotated by ,
PhT e t Tk ORIt U T HRF AotPicing Corfel fhleh, wherein

cont ai fies BLEOL &I MO 410 &8 Bd Sen YNGELT Y ld ; |
i'ncludes a handle for a user to]%rasp, aﬂﬁ¥%§1t%é§aglng part
vt i Hepgenboming appdrathas aStpariding gar am a

j ' ' . th t ai and
TN N P T
riotsitd dnathe qestdeat dddisairdr 1 dhe P GONLRY Miparatus,

according to claim13, wherein the lid Includes a
Hﬁﬁﬁle for a user to grasp, and the preventing nenber

is hemiaphardalni RN d s Qﬁsé\;érp{?dcl‘%o%%.n:f%oﬁno fto.t}%inﬁ

handle with respect” to thé rotation ral axis o
Fetempn dihe mpdninmend tihe 2Hhontiaiggadioty. rE6tricting

T ont ai.ner. accor di to claim114, wherein a_ .
par‘j;rogcl%:’\%‘?{ Hoafcl %regl\}:é“‘%tll A rerbers’S scoﬂ}acc?\ﬁnﬁédb"%' fromppeing
idenge tfeat Mixegn ap pafericts re@MYd Yol 5 POWERNL tRheNtaknels

t hat includes a container body including a conveying

AR GHRPY Gy 350 Rd & Sstedisedingd RE0Esistai ner  body
towards an 38 opening of the container body; and a

lid that supports the container body such that the

ddnt aiTher Pooder sonsrangll e.ccand idigs dearcgesnt ha , petderin

di scharged .from the openin hr h a di scharge
HQEq 51y Qi
outlet,_5 ﬁhergF%u es a a%dﬁe %%% a user to grasp, and
the preventing member is 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.

15. The powder container according to claim‘13, 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

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

container body.

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

plurality of preventing members is provided.

17. 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
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the lid includes a contacting part that makes a
contact with the opening, and a preventing part that
prevents a gap from form ng between the opening and
the contacting part, 10 the pgwer container in which
toner is contained can be installed the imge form ng
apparatus, and the powder container is installed in an

i ma e.for$$ ar af us b f|X|ng the lid to the
| HRGEL P97 S ppeR R HRST B

a 1lid 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 1lid to the image forming apparatus.




