[ DESCRIPTION] [Title of Invention] POADER CONTAI NER, PONDER SUPPLY DEVI CE
AND | MAGE FORM NG APPARATUS [ CROSS- REFERENCE TO THE RELATED APPLI CATI ONS]
Thi s applwoar120114i3¢ based on and clains the priority beRETIP2031/0Bazh of
Japanese Patent Application Nos. 2010-270370, filed on Decenber 3, 2010 and
2011-197303, filed on Septenber 9, 2011, the disclosure of which is

I ncorporated herein by reference in its entirety. [Technical Field] [0001]
The present invention relates to a powder container for containing a

devel opefDEBBCRIPTEON]powder to be used in an inmage form ng apparatus such
as a printer, a facsimle machine, a copy machine, or a nulti-functional

machi ne ExitleRBEavertidn] ROWDER CONTAINER, ROWBERSWEPLYUPEVYCEANDe and an
i mage form ng apparatus including the powder container. [Background Art]
[0002] IMAGE FORMING APPARATUS

[CROSS-REFERENCE TO THE RELATED APPLICATIONS]

This application is based on and claims the priority benefit of each of
Japanese Patent Application Nos. 2010-270370, filed on December 3, 2010 and
2011-197303, filed on September 9, 2011, the disclosure of which is incorporated
herein by reference in its entirety.

[Technical Field]
[0001]

The present invention relates to a powder container for containing a
developer which is a powder to be used in an image forming apparatus such as a
printer, a facsimile machine, a copy machine, or a multi-functional machine
equipped with multiple functions, and a powder supply device and an image
forming apparatus including the powder container.

[Background Art]
[0002]

In an image forming apparatus in which a developing device using a
powdery toner visualizes an electrostatic latent image formed on an image
carrier, the toner in the developing device is consumed with formation of images.
Thus, conventionally, an image forming apparatus has been known which
includes a toner supply device including a toner container as a powder container
containing a toner, and configured to supply the developing device with the
toner contained in the toner container.

[0003]

In a toner supply device thus configured, an opening formed at an end of
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In an image form ng apparatus in which a devel opi ng devi ce using a powdery
toner visualizes an electrostatic latent imge forned on an inmage carrier
t he t onerwDnrRoOtg438vel opi ng device i s consuned w th for ReTiJB16P786MmAgesS.
Thus, conventionally, an imge form ng apparatus has been known which

i ncludes a toner supply device including a toner container as a powder
contai ner containing a toner, and configured to supply the devel opi ng
device with the toner contained in the toner container. [0003] In a toner

suppl y dgid eomet leustaine isglesed, by plngnhaabéntorptevent antosed infthe ttbwert oner
container is closed by a plug nenber to prevent a toner in the toner

cont ai negodtaEr sfbhl ispillingtoutuduriggs storage oortranspurpatidmt and, thanplughe pl ug
menber is renoved when the toner supply device is nmounted to a mai n body of

an i mgenfe@ilitrig rampaédivhen theabner soppsly deoiteds mesunted do a mairebodyup! y
device and an image form ng apparatus which include the toner container are

di scl osegh imaBafaniinPepparitusl, Sheh agsacmtontainSuraml y tafer lsapplyt devide
[ Techni cal Probl en 00 A toner container is replaced with a new

one whenghfantifiz@e fbﬁhidgﬁaﬂﬁémﬂfusos@hichl if€lude $hels@tbriepntdinet e disdeosedf a
toner container having a plug nenber, once the plug nenber is renoved, the

toner st iy Pate@f@deutentl, fdrexaaijsde. cont ainer may spill or fly out of the
openi ng during the replacenent. In addition, since a toner container is

| onger i [SwAm¥yof Ihviatidn] ection, an ideal and preferable storage condition
for the toner container is that the toner container is stored with its axis
l'i ne pl afrdhihfeal Pesblén] | n contrast, if the toner container is stored in a
standing state with the opening facing dowward, the toner clunps together
due to ifgpoain wei ght around the opening. This phenonenon obstructs toner
di scharge fromthe toner container set in a device main body and easily
causes unst abl g tbeéi€donfaineh & Bplavediwith 9w ondiaihea, the tener insthe tored for a

new structure.

container is used up. In the case of a toner container having a plug member,
once the plug member is removed, the toner still remaining in the toner
container may spill or fly out of the opening during the replacement. In
addition, since a toner container is longer in an axis line direction, an ideal and
preferable storage condition for the toner container is that the toner container is
stored with its axis line placed horizontal. In contrast, if the toner container is
stored in a standing state with the opening facing downward, the toner clumps
together due to its own weight around the opening. This phenomenon
obstructs toner discharge from the toner container set in a device main body and
easily causes unstable toner discharge or transport. Hence, there is a need for
a new structure.
[0005]

An object of the present invention is to provide a powder container
having a new structure capable of stable discharge and transport of a powder

contained in a container by enabling the powder to be reliably discharged to the

outside of the package while preventing the powder from spilling and flying out
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[ 0005] An object of the present invention is to provide a powder
contai ner having a new structure capable of stable discharge and transport
of a powdwo 20nt7aizped i n a contai ner by enabling the powdernprimibmsszel i ably
di scharged to the outside of the package while preventing the powder from
spilling and flying out of the container, and also to provide a powder
supply device and an i nage form ng apparatus. [Solution to Problen] [0006]
To acconplish the above object, a powder container configured to contain

powder t gf fRe WaRehihér, athd ARBCtd Provide 2pbwdel WappBL devide ehd anaiimggdodi ment
of the present invention includes a container body configured to transport

powder ceptdhpegphbaiugi n fromfirst end side to a second end side thereof
by self-rotatrng, a nozzle receiver having a nozzle receiving hole arranged
on the segNidor s Pebllemdf the container body and configured to allow a
transport nozzle having a powder receiving inlet to be inserted therein,
and a supggsjport arranged in at |east a part of the nozzle receiver and
configured to supply the powder in the contai ner body to the powder

recei ving inl efy 580 SITkEStHAtRVe BBREE bl v dbY colithiNer &difigh@6d by @ntaiid

configured to open and cl ose the nozzle receiving hole by sliding in

SoponCpUROhAEPDL B B ak ekt BRI yjafaka o i chmcssony o
of the present invention includes a container body configured to transport
powder contained therein from first end side to a second end side thereof by
self-rotating, a nozzle receiver having a nozzle receiving hole arranged on the
second end side of the container body and configured to allow a transport nozzle
having a powder receiving inlet to be inserted therein, and a supply port
arranged in at least a part of the nozzle receiver and configured to supply the
powder in the container body to the powder receiving inlet, and an shutter
supported by the nozzle receiver and configured to open and close the nozzle
receiving hole by sliding in response to insertion of the transport nozzle into the
nozzle receiver.

[Advantageous Effects of Invention]
[0007]

According to the present invention, since a powder container includes: a
nozzle receiver having a nozzle receiving hole arranged on the second end side of
a container body and configured to allow a transport nozzle having a powder
receiving inlet to be inserted therein, and a supply port arranged in at least a
part of the nozzle receiver and configured to supply the powder in the container
body to the powder receiving inlet; and an shutter supported by the nozzle
receiver and configured to open and close the nozzle receiving hole by sliding in

response to an insertion of the transport nozzle into the nozzle receiver. The
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According to the present invention, since a powder container includes: a
nozzl e receiver having a nozzle receiving hole arranged on the second end
si de of awOapt2AI7T#B8P body and configured to allow a tran®dP2MdeM6E havi ng
a powder receiving inlet to be inserted therein, and a supply port arranged
in at least a part of the nozzle receiver and configured to supply the
powder in the container body to the powder receiving inlet; and an shutter
supported by the nozzle receiver and configured to open and cl ose the

nozzl e r aegilyirsgivialgehdly islclodedountil thesfransportonerald isshrseited, ahdtdiey
transport nozzle into the nozzle receiver. The nozzle receiving hole is

cl osed upbwlet Becirhaksed read ahe! supply ipogeisd pushed dwaiyy whenddie sieatteri| at ed
near the supply port is pushed away when the shutter slides. Consequently,

a space pldeseC ondeqiatithifl atspaces iypplcrrddbatoundithe suppibpes, whidhodnabledippl y of
the powder fromthe supply port to the powder receiving inlet. Thus, the

powder C@é]iaﬁb'lélgﬁpfblﬁ of thebbwdef frof thabsupply poktatoghepowter peveleingdaldtai ned in
the container to the outside of the container while preventing the powder

f rom spi Thusg the dodw dern Bortdindr &yMchpableost aekidbly dBchefgiheshei powder of
Drawi ngs] [0008] FIG 1A is an expl oded perspective view show ng one

enbodi megintained ROVMCEorEAIHeitd ehe dUESiAE iof ghé Goritaéngyy while tprevartivg thie
FIG 1B is an expl oded perspective view show ng anot her enbodi ment of a

powder cpokabifromA§HANE A flging st ehé combadmdr on. FIG2 is a
configuration diagramof an 1mage form ng apparatus according to the

present [BrefDésuription of Dralwifes] i s an enl arged vi ew showi ng one enbodi nent
of an inmage form ng section that the inage form ng apparatus as shown in

FI G 2 i nfdoosts.

FIG.1A is an exploded perspective view showing one embodiment of a
powder container according to the present invention.

FIG.1B is an exploded perspective view showing another embodiment of
a powder container according to the present invention.

FIG.2 is a configuration diagram of an image forming apparatus
according to the present invention.

FIG.3 is an enlarged view showing one embodiment of an image forming
section that the image forming apparatus as shown in FIG.2 includes.

FIG.4 is a partial sectional view showing a configuration of a powder
supply device including the powder container shown in FIG.1A.

FIG.5 is a perspective view showing an overall configuration of the
powder container according to the present invention and showing that it is
connected with a developing device.

FIG.6 is a sectional view showing that a transport nozzle that the
powder supply device shown in FIG.4 includes is attached to the powder
container.

FIG.7 is a sectional view showing that the transport nozzle that the
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FIG4 is a partial sectional view showing a configuration of a powder
supply device including the powder container shown in FIG 1A FIG 5
IS a persWweePINEg418Pew showi ng an overal |l configuration GCTUR1PORIBY

cont ai ner according to the present invention and showing that it is
connected with a devel opi ng devi ce. FIG6 is a sectional view

showi ng that a transport nozzle that the powder supply device shown in

FIG 4 includes is attached to the powder container. FIG7 is a sectional

Vi ew shopbwder bapplyhdevieatdbadds oasthehddad thé powdentdntsinpplshiowavince
I ncl udes Is attached to the powder container shown in FIG 1B. FI G 8

Is a croppgag:ti onal view show ng that the powder container is attached to
the transport nozzle. FIG9A is a view showi ng a positional

rel ationshi p OFI@.8SiPR!crodaosdetiond] &idw ishowing €kt e powdet Renpoueieis
contai ner shown in FIG 1A is rotated. FIG9B is a view show ng that

t he supphitaclesd tofhieaPai@poesneszl@ result of rotation of the powder container
is msaligned with a position of a powder receiving inlet.

FIG.9A is a view showing a positional relationship of a supply port and a
lift-up section when the powder container shown in FIG.1A is rotated.

FIG.9B is a view showing that the supply port which moves as a result
of rotation of the powder container is misaligned with a position of a powder
receiving inlet.

FIG.10A is a view showing a positional relationship of the supply port,
the powder receiving inlet, and the lift-up section when the powder container
shown in FIG.1B is rotated.

FIG.10B is a view showing that a toner is supplied to the supply port
and the powder receiving inlet when the powder container is rotated.

FIG.11A is a front view showing a configuration of a ring-shaped
loosening member.

FIG.11B is a side view of FIG.11A.

FIG.12A is a sectional view showing that the ring-shaped loosening
member is integrated with a shutter.

FIG.12B is a lateral cross sectional view of FIG.12A.

FIG.13 is a partial cross sectional view showing a configuration of a
powder supply device including a powder container according to the present
invention which has a loosening member.

FIG.14 is a cross sectional view showing that the transport nozzle that

the powder supply device shown in FIG.13 includes is attached to the powder

container.



FIG 10A is a view show ng a positional relationship of the supply port, the
powder receiving inlet, and the lift-up section when the powder contai ner

shown i n WP@01211B4138 r ot at ed. FIG 10B is a view sROWIRYP1I/NE®626 t oner
is supplied to the supply port and the powder receiving inlet when the
powder container is rotated. FIG11A is a front view show ng a
configuration of a ring-shaped | oosening nenber. FIG 11B is a side view of
FIG 11A FIG 12A is a sectional view show ng that the ring-shaped

| ooseni ng menbPIGi1SA Btefioat ekwhdwidgHiéinbodindrs df2Blobsering aé@nbér Ccr oss
sectional view of FIG 12A FIG 13 is a partial cross sectional view

show ng Aa¢idpfd gluralityodf oplennggowder supply device including a powder
cont ai ner according to the present invention which has a | ooseni ng nenber.

FIG 14 is a CFIGI5Bietd Sidékross evctidiriMvitgy bhBIGBA. t ransport nozzl e t hat
the powder supply device shown in FIG 13 includes is attached to the powder
cont al ner. FIG.16A is a front view showing an embodiment of a loosening member

formed of a vane member.

FIG.16B is a side cross sectional view of FIG.16A.

FIG.17A is a cross sectional view showing one embodiment in which a
loosening member is configured by a pin which supports an shutter to a nozzle
receiver.

FIG.17B is a cross sectional view showing an embodiment in which the
loosening member is configured by a pin provided in the shutter.

FIG.18 is an exploded perspective view showing one embodiment of a
powder container according to the present invention.

FIG.19 is a partial sectional view showing a configuration of a powder
supply device including the powder container shown in FIG.18.

FIG.20 is a cross sectional view showing that a transport nozzle that the
powder supply device includes is attached to the powder container.

FIG.21A is a view showing a positional relationship of a supply port, a
powder receiving inlet, and a lift-up section when the powder container is
rotated.

FIG.21B is a view showing that a toner is supplied to the supply port
and the powder receiving inlet when the powder container is rotated.

FIG.22A is a perspective view showing a schematic configuration of a
powder container including a nozzle receiver having an inclined surface.

FIG.22B is a perspective view showing that a transport nozzle matches

the nozzle receiving hole when the nozzle receiver is rotated.
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FIG 15A is a front view show ng an enbodi nent of a | ooseni ng nmenber having
a plurality of openings. FIG 15B is a side cross sectional view of FIG 15A
FI G 16A we a1do7ersb vi ew showi ng an enbodi nent of a | oopemiyrg1versers f or med
of a vane nenber. FIG 16B is a side cross sectional view of FIG 16A.

FIG 17A is a cross sectional view show ng one enbodi nent in which a

| ooseni ng nmenber is configured by a pin which supports an shutter to a
nozzl e receiver. FIG 17B is a cross sectional view show ng an

enbodi ment i n mg ohctiBg ;gaeﬁé'&mgviawmmg tRa0thOtiaREprt dzilerbriteryi ded in
the shutter. FIG18 1s an expl oded perspective view show ng one

enbodi Mefe Qbzde rmeli%in%c QIR theCairllition lid WhichthE Sfhnépbte Mdzele
FIG 19 is a partial sectional view showing a configuration of a powder

suppl y dg\vik@sithe nédi18Febdifingdiler container shown in FIG 18.
FIG 20 is a cross sectional view show ng that a transport nozzle that the

powder supply PRYbESs hiekifteive $icd ERGWRE 4 SorfitirRAYA 8f a ¢35ia rB&iver
having a powder retaining section.

FIG.24 is a cross sectional view showing that a transport nozzle that a
powder supply device includes is attached to a powder container including a
nozzle receiver having a powder retaining section.

FIG.25A is a partial cross sectional view showing a configuration of a
powder supply device having a loosening member.

FIG.25B is a lateral cross sectional view of FIG.25A.

FIG.26 is a cross sectional view showing that a transport nozzle that a
powder supply device includes is attached to a powder container having a
loosening member.

[Description of Embodiments]
[0009]

Embodiments of the present invention will be described hereinafter with
reference to the drawings. In the embodiments and modifications,
constitutional elements such as members or components, which have the same
function or shape, are assigned the same symbol as long as they can be
distinguished, and any overlapping description thereof will be omitted.

[0010]
(First Embodiment)

First, an overall configuration and operation of an image forming
apparatus according to the present invention will be described. As shown in

FIG.2, four toner containers 38Y, 38M, 38C, 38K, which are powder containers
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FIG 21A is a view show ng a positional relationship of a supply port, a
powder receiving inlet, and a lift-up section when the powder container is
rot at ed. WO 2012/07f13&, 21B i s a vi ew showi ng that a toner PSTIRPPIINEA2G 0 t he
supply port and the powder receiving inlet when the powder container is

r ot at ed. FI G 22A is a perspective view showi ng a schematic
configuration of a powder container including a nozzle receiver having an

i nclined surface. FIG 22B is a perspective view showing that a

t r anspor forieggdceivarblite §ydllow, herehea r@aa] black), hot detdvhablyh@eplazedtdyy ecei ver
I s rotated. FI G 22C is a perspective view showi ng that the

t ranspor instglted th 8rtbe&s codtaineAideing setion @l wdlich is woatedeore tieuppen i n
which the transport nozzle matches the nozzle receiving hole. FI G 23
i's a pergdecsf ¥ebodyen06 pfvir gmage dofminyg apparatas andigeries aeaepovedehaving a
powder retaining section. FIG 24 is a cross sectional view show ng

that a teataperthouendd sectibal Anfiateiiediarpirinsfey unit 151& artanged balowached t o
a powder container including a nozzle receiver having a powder retaining

secti on. the toner cbhfaig®Phossiag RaétioraB1cr Bekbws antinteradedvatevirahsfer belt®

configuration of a powder supply device having a | ooseni ng nenber.
included in the intermediate transfer unit 15, imaging sections 6Y, 6M, 6C, 6K
for the respective colors (yellow, magenta, cyan, black) are placed opposed to the
intermediate transfer belt 8 and arranged in a belt travel direction. Here, in
the embodiments, members for the respective colors (yellow, magenta, cyan,
black) are distinguished by assigning symbols of (Y, M, C, B).
[0011]

The toner containers 38Y, 38M, 38C, 38K contain powdery toners of
respective colors. When the toner containers 38Y, 38M, 38C, 38K are attached
to the toner container housing section 31, toner supply devices 160Y, 160M,
160C, 160K, which are powder supply devices facing the inside of the toner
container housing section 31, supply (refill) the toners of the colors to developing
devices in the imaging sections 6Y, 6M, 6C, 6K, respectively.

[0012]

In this embodiment, as the imaging sections, the toner containers, and
the toner supply device have approximately an identical configuration except
toner colors, one configuration representative of each of them will be described
hereinafter.

As shown in FIG.3, the imaging section 6Y for yellow is configured as a
process cartridge including a photoconductive drum 1Y serving as an image
carrier, as well as an electrical-charged section 4Y, a developing device 5Y

(developing section), a cleaning section 2Y, a diselectrification section and the
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FIG 25B is a lateral cross sectional view of FIG 25A FIG26 is a
cross sectional view showi ng that a transport nozzle that a powder supply
devi ce | WPpRARYTESYatt ached to a powder contai ner havi n§Ca/JPYAHBTSOY
menber. [Description of Enbodi ments] [0009] Enbodi ments of the
present invention will be described hereinafter with reference to the

drawi ngs. I n the enbodi nents and nodifications, constitutional elenents such
as nenbers or conponents, which have the sane function or shape, are

assi gnedlikbe widele spnaptangsd! arginds thé eyhatecondeictbrs dirmguil¥necthd amadeny
over | appi ng description thereof will be omtted. [0010] (First Enbodi nent)

First, adeta¢hablyl agtachaljertat ihenbedyd 10pesfathieo image dormivg apparatusdsappar at us
according to the present invention will be described. As shown in FIG 2,
four tonBIGENt Theal sanddagiPMpra®es (SRktricdlichhrging $tepdekpediitastap) s

development step, transfer step, and cleaning step) is performed to form a yellow

image on the photoconductor drum 1Y.

[0013]

In addition, other three imaging sections 6M, 6C, 6K also have an
almost same configuration as the imaging section 6Y corresponding to yellow,
except that a toner color to be used is different, and form images corresponding
to respective toner colors.

[0014]

In FIG.3, the photoconductor drum 1Y is rotationally driven by a drive
motor in clockwise direction shown by arrow in FIG.3, and a surface of the
photoconductor drum 1Y is uniformly charged at a position of the
electrical-charged section 4Y (Electrical-charging step).

[0015]

Then, on the surface of the photoconductor drum 1Y, laser beam L
emitted from an exposure device 7 (see FIG.2) reaches an irradiation position
where as a result of exposure scanning, an electrostatic latent image
corresponding to yellow is formed (Exposure step). The surface of the
photoconductor drum 1Y reaches an opposed position (developing area) to the
developing device 5Y, an electrostatic latent image at this position is developed,
and an yellow toner image is formed (Development step).

[0016]
The surface of the photoconductor drum 1Y after the development

reaches a position opposed to the intermediate transfer belt 8 and a primary
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for respective colors (yellow, magenta, cyan, black), are detachably
(replaceably) installed in a toner contai ner housing section 31 which is

| ocat ed oMOtzhE/AIpI38r side of a body 100 of an image for RCRgP2IpATs&2aus and
serves as a powder container housing section. An internediate transfer unit
15 is arranged bel ow the toner container housing section 31. Bel ow an
internediate transfer belt 8 included in the internediate transfer unit 15,
i mgi ng sections 6Y, 6M 6C, 6K for the respective colors (yellow, nmagenta,

cyan, bl aelesfermiaptollee 9Yopheseathettonéhienage @i thdpledtecdrdaitive drivel 1Y & and
arranged in a belt travel direction. Here, in the enbodi nents, nenbers for

t he respaeinskeradt®tle interhoediatéregeintar baly 8M(Privhaskiransfer dteg)i nTheshed by
assigning synbols of (Y, M C, B). [0011] The toner containers 38Y,

38M  38Cther8Kreettihd ivihtPayuerryd ttoner ailldit baBPSKghtle ROty Photdbemddier t oner
contai ners 38Y, 38M 38C, 38K are attached to the toner container housing

section gdumtoner supply devices 160Y, 160M 160C, 160K, which are powder
supply devices facing the inside of the toner contai ner housing section 31,
supply (foeai7]!) the toners of the colors to devel oping devices in the

i mgi ng sections 6Y, 6M 6C, 6K, respectively. [0012] In this

enbodi ment, asThéuirfieeiof ghs phbtdedadudtbe dranelYadtyrafheepiimady draidert oner
suppl y devi ce have approxi mately an identical configuration except toner

colors, @aRhes progiticﬁi opPbse@ Bs & eRandid devied 2ewbbreothe inganéfbiredaor@scr i bed
her ei nafter shown in FIG 3, the imaging section 6Y for yellowis

conf i gur egmaking M@Qﬁéspﬁﬁbbdmﬂﬁtﬁoﬂ debdilg i8 mBbeHLateHlyeblladed rsymal Y
serving as an image carrier, as well as an electrical-charged section 4Y, a

devel opi gigaflig Klade ‘ﬁa((dﬂé/eﬂhﬁ@ isteh) S €Thé @0} facé of tieaphstdcattiictardrln 17
diselectrification section and the |ike, which are arranged around the

phot ocongakerhes adositichYeppbeed el distlactiiivayioatseating i kere@riyn@ nitddingl 00 of

the image form ng apparatus (see FIG 2). Then, an inaging process
(el ectri pafentiadrodi tge phefocofdRetst deust aly, 1sdee/mbwsdrerNowt epseridsasfsiler St ep,

and cleaning step) is perfornmed to forma yellow i mage on the

phot ocongigéig otess érformed on the photoconductor drum 1Y ends.
[0018]

In addition, the imaging process described above is similarly performed

to the yellow imaging section 6Y in other imaging sections 6M, 6C, 6K as well.
More specifically, from the exposure device 7 arranged below the imaging section,
laser beam L based on image information is emitted onto the photoconductor
drums of the respective imaging sections 6M, 6C, 6K. Particularly, while
emitting laser beam from a light source and scanning the laser beam L with a
polygon mirror which is rotationally driven, the exposure device 7 irradiates it
onto each photoconductive drum 1 via a plurality of optical elements. Then, a
toner image of each color formed on each photoconductive drum after the
development step is superposed on the intermediate transfer belt 8 and
transferred. Thus, a color image is formed on the intermediate transfer belt.

[0019]

The intermediate transfer unit comprises the intermediate transfer belt
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[ 0013] In addition, other three inmaging sections 6M 6C, 6K al so
have an al nost sanme configuration as the inmagi ng section 6Y correspondi ng
to yel | oWOerRdg#13®hat a toner color to be used is diff@CEIP201HAWB6I0Or m

| mages corresponding to respective toner colors. [0014] In FIG 3,

t he photoconductor drum 1Y is rotationally driven by a drive notor in

cl ockwi se direction shown by arrowin FIG 3, and a surface of the

phot oconduct or drum 1Y is uniformy charged at a position of the

el ectri cg| foah prigesryseshdfonbrh¥ roERAY, 904|9C; 9K, ¢ segosdef)trahsfBd backup
Then, on the surface of the photoconductor drum 1Y, |aser beamL emtted

froman giR@SLE, & PRaliCy 6f tSefor rblléhs, hAACAE $ntdBmiellzaditedhdfer pleahirigon where
as a result of exposure scanning, an electrostatic |atent inmage

correspogstidg taénd ethowiks. forTigl (Htspasdiate S temsferlNBels utié agaet Obnlyhe
phot oconduct or drum 1Y reaches an opposed position (devel oping area) to the

devel opi gigeftBEdBApPOLted 264 610dHibalYy endvatientthé BRasy diretthorSidPEG RN i S
devel oped, and an yellow toner inmage is forned (Devel opment step). [0016]

The surf aagtishal dyeviRBf €k® Bsteatiary thanefel bagkig kolldiclZievel opment reaches a
position opposed to the internediate transfer belt 8 and a primary 9
[0020]

The four primary transfer bias rollers 9Y, 9M, 9C, and 9K, respectively
sandwich the intermediate transfer belt with the photoconductor drums 1Y, 1M,
1C, 1K, and form primary transfer nips. To the primary transfer bias roller 9Y,
9M, 9C, 9K is applied transfer bias opposite to toner polarity.

[0021]

The intermediate transfer belt 8 runs in the arrow direction, and
sequentially passes through the primary transfer nip of each primary transfer
bias roller. Thus, the toner images of respective colors on the photoconductor
drums 1Y, 1M, 1C, 1K are superposed on the intermediate transfer belt 8, and
primarily transferred.

[0022]

The intermediate transfer belt 8 on which the toner images of the
respective colors are superposed and transferred to reach a position opposed to
the secondary transfer roller 11. At this position, a secondary transfer backup
roller 12 sandwiches the intermediate transfer belt 8 with the secondary
transfer roller 11, and forms secondary transfer nips. The four-color toner
images formed on the intermediate transfer belt 8 are transferred on a recording
medium P such as transfer paper, etc. carried to positions of the secondary
transfer nips. Then, there remains untransferred toner which was not

transferred to the recording medium P. The intermediate transfer belt reaches
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transfer bias roller 9Y where the toner inage on the photoconductive drum
lY is transferred to the internediate transfer belt 8 (Primary transfer
step). THEA20t4E489r emai ns untransferred toner, al beit ®GTYPHIL/GIB626/, oON

t he phot oconductor drum 1Y [0017] The surface of the photoconductor
drum 1Y after the primary transfer reaches a position opposed to a cl eaning
device 2, where the untransferred toner remai ning on the photoconduct or
drumlY is mechanically collected by a cleaning blade 2a (C eaning step).
The sur f ag@siéfontdfehe hepediite temsbrleahing sesties wheposhd untranpfersed to the
di sel ectrification section, where any renai ning potential on the

phot oconghiel Ain @he!ihfe¥miedidteniruaster Melt Saiss@ilectedof Thine, ansgiesgofptircess

performed on the photoconductor drum 1Y ends. [0018] I n addition,
t he i magtras sl PE6sss pesofibd dnaheatdrmedidte/teansferbuli Bremds. t o the yel | ow
i magi ng section 6Y in other inmaging sections 6M 6C, 6K as well. Mire

speci ficfggeg] fromthe exposure device 7 arranged bel ow t he imagi ng
section, laser beam L based on inage information is emtted onto the

phot oconduct or THg Wgeoiing N@edRENER irdAsferfd B poaitidrnsf Ghk &conbicy
Particularly, while emtting |aser beamfroma |ight source and scanning

t he | asefrah@fidipMd thad tRAGP8d fiohd arpapet €ed sectioh d6] whidH i¢ arangsd the
exposure device 9 irradiates it onto each photoconductive drum1l via a

pluralitin ghe RR¥rCprt I EHB Holy 1006st, the ibeper foritge apparanl, walopaper med on
each photoconductive drum after the devel opnent step is superposed on the

i nt er medfberolleRN197 6 a pair offreaitd rblleRsI®anddhe Tikes, Partiohlarly] fagdeiples for med
on the internediate transfer belt. [0019] The internediate transfer unit

conpri seghdéts of @é@)"rdﬁ% Alelidh M shel abakinsfér phper and itheliket darenghelktedi as
rollers 9Y, 9M 9C, 9K a secondary transfer backup roller 12, a plurality

of tensi gAdsedre@hif thapdpanfdettsectimnlilel eTheanshen thé papémnfped @clléol7 &nd t he
like. The internediate transfer belt is not only stretched/ supported, but

al so endigasibiallp deiven intdigicdickdsdl ireetion in FIGH, @ tpiecorling ntetilndr i vi ng
of the secondary transfer backup roller 12.

P is fed to an inter-roller space of the resist rollers 18.

[0024]

The recording medium P transferred to the pair of resist rollers once
stops at a position of a roller nip of the pair of resist rollers which stopped the
rotational drive. Then, the pair of resist rollers 18 is rotationally driven in line
with timing of the color image on the intermediate transfer belt 8, and the
recording medium P is transported to the secondary transfer nips. Thus, a
desired color image is transferred onto the recording medium P. The recording
medium P the color image of which was transferred at the position of the
secondary transfer nips is transported to a position of a fixing section 20. Then,
at this position, due to heat and pressure of a fixing belt and a pressurization
roller, the color image transferred onto the surface is fixed on the recording
medium P.

[0025]
The recording medium P after the fixing is discharged to outside of the
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[ 0020] The four primary transfer bias rollers 9Y, 9M 9C, and 9K,
respectively sandw ch the internediate transfer belt wth the

phot ocondWoer2/dsisss 1Y, 1M 1C, 1K, and form primary t PERIPEM1AIS6Z. To t he
primary transfer bias roller 9Y, 9M 9C, 9K is applied transfer bias
opposite to toner polarity. [00211 The internediate transfer belt 8
runs in the arrow direction, and sequentially passes through the primary
transfer nip of each primary transfer bias roller. Thus, the toner images

of respegéviveby W of the ihfee-rohet gresdfatpair o paper bjectibiMrolléirs IK e
super posed on the internediate transfer belt 8, and primarily transferred.

[0022]  recordinghifeditine Préjstited o buitdidd 6f thealelvicd Innthehpaih of papdragjectionmages of
the respective colors are superposed and transferred to reach a position

opposed {4lldrBe9566 ally saci{edrad silthat ithdgesdn h tackneetioh 30, Theacondary
transfer backup roller 12 sandwi ches the internediate transfer belt 8 with

t he secondafi¥s bf miwdeformdhg Brocdds o tlie frvageforaing dppyrdtuadsmpleted.ps. The
four-col or toner inmages formed on the internediate transfer belt 8 are

transfer fgopepn a recording medi um P such as transfer paper, etc. carried to
positions of the secondary transfer nips. Then, there remains untransferred

toner whi ch waNeRft withaefepéricd té FFIS, reeeonfmaitivndiand Bperhitioni of er nedi at e
transfer belt reaches a position of the internediate transfer cleaning

secti on, quhasginghRvitatinaisfagiag seotien wall YehRurthivraleddbal i Hetatisf én bel t 8

I's collected. Thus, a series of the transfer process perfornmed on the

i nt er nedighginlg’ aAR PE! cotpeirds. al URBloping roller 21Y opposed to a
photoconductive drum 1Y, a doctor blade 22Y opposed to the developing roller
21Y, two transport screws 25Y arranged in developer containers 23Y and 24Y, a
density detection sensor 26Y configured to detect density of a toner in a
developer, and the like. The developing roller 21Y comprises a magnet fixedly
installed therein and a sleeve turning around the magnet, and the like. The
developer containers 23Y and 24Y contain a two-constituent developer YG
consisting of a carrier and a toner. The developer container 24Y is in
communication with a toner drop path 161Y via an opening formed in an upper
part of the developer container.
[0027]

Theb developing device thus configured operates in the following manner.

The sleeve of the developing roller 21Y is turning in a direction of an arrow in
FIG.3. Then, the developer YG carried on the developing roller 21Y due to a
magnetic field formed by the magnet moves on the developing roller 21Y with
rotation of the sleeve. The developer YG in the developing device 5Y is
adjusted so that a proportion of a toner in the developer (toner density) is within

a predetermined range. Specifically, a toner contained in a toner container 38Y

is supplied into the developer container 24Y from a toner supply device 160Y
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The recording mediumP transferred to positions of the secondary transfer
nips is that transferred froma paper feed section 16, which is arranged in
t he | owerwpapt2/(g#13®he body 100 of the inage form ng appRCAVB1141862@ paper
feed roller 17 or a pair of resist rollers 18 and the like. Particularly,
mul tiple sheets of recording medium P such as transfer paper and the |ike
are stacked and stored in the paper feed section 16. Then, when the paper
feed roller 17 is rotationally driven in anticlockw se direction in FIG 2,
a top regpodighghsweherdiidp pathelb ) ascoriitigeto comshaiptivmpsftheftohéein s St
rollers 18. [0024] The recording mediumP transferred to the pair of
resi st r@évelopingde@icetsaps at a position of a roller nip of the pair of
resist rollers which stopped the rotational drive. Then, the pair of resist
rollers @28 rotationally driven in line with timng of the color inage on
the internediate transfer belt 8, and the recording nediumP is transported
to the secondaTkes, thestoaer Bupplied 111ts,tha déwslopes coadrieri 24X eirtalatésaiisf er r ed
onto the recording nediumP. The recording nediumP the col or imge of

whi ch waghd twodeoélopér adinthlieers @3Y, 2a¥, ehilRifgeeRearand sgibetedrbyniles is
transported to a position of a fixing section 20. Then, at this position,
due to hegd triidpoitasfewe28Y tégdthet withitbeldersldpar WGe@dich fahboement irer, the
color image transferred onto the surface is fixed on the recordi ng nedi um
P. [ 0025} vErdcdledivédioa0onTdiGus). P THet et ig the xdevgloper MG eldhegsdtd theout si de
of the device by way of the inter-roller space of a pair of paper ejection
rollers d@riekh@ud &6 FridiitgalnsidétificRtioh ewithdtHeocawies] dfd G dabdedew fi by the
pair of paper ejection rollers 19 is sequentially stacked as output inages

on a st agkvelgsingorolkd 2TWeRvitla ther cefried bymagsreticnforge Plos@edsoantidhe i mage

form ng apparatus conpl etes. [0026] Next, with reference to FIG 3, a
confi gur gevelepingdol@e2HY.i on of a devel oping device in an imagi ng section
will be further described in detail. An imaging device 5Y conprises a

devel opi 29! | er 21Y opposed to a photoconductive drum 1Y, a doctor bl ade
22Y opposed to the developing roller 21Y, two transport screws 25Y arranged

in devel oper CPRsdetcloper’$ @irdied bt the diseivping 86ller @10 (38ASIUTrtetbin
configured to detect density of a toner in a devel oper, and the like. The

devel opi g dirkbtisn 2HowE BythieSagow iAHIIGRS, dnd estches aspositicitlof {1y @ddiorand a
sl eeve turning around the magnet, and the |like. The devel oper containers

23Y and ghYe CZRV i Aftér tHO-deBRpet Usridjdstéd! wpah Fdeinnsimhowmst at thicarrier
and a toner. The devel oper container 24Y is in conmunication with a toner

drop pat BodifidX, Yhé deRelopen iY@ drothe developingupslisr RBY tis rahioretel e eper
conta ne;x.)sition (development area) opposed to the photoconductor drum 1Y. Then, a
toner adheres to a latent image formed on the photoconductor drum 1Y, due to
an electric field formed in the development area. Thereafter, the developer YG
remaining on the developing roller 21Y reaches an upper area of the developer
container 23Y with rotation of the sleeve, and leaves the developing roller 21Y in
this position.
[0030]
Now, toner supply devices 160Y, 160M, 160C, 160K and toner containers
38Y, 38M, 38C, 38K will be described. Respective toner supply devices and

toner containers have an identical configuration, except a color of a toner in a

toner container to be set. Thus, they will be described as a toner supply device
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[ 0027] The devel opi ng device thus configured operates in the
foll ow ng manner. The sl eeve of the developing roller 21Y is turning in a
di recti orwoR20/74¥3pow i n FI G 3. Then, the devel oper YG ®&THPEA1/0T862he

devel oping roller 21Y due to a magnetic field forned by the nagnet noves on
the developing roller 21Y with rotation of the sleeve. The devel oper YGin
t he devel opi ng device 5Y is adjusted so that a proportion of a toner in the
devel oper (toner density) is within a predeterm ned range. Specifically, a

toner cong@iandth téher doBbaihef @8tvditRhaio th¥éricslogudetifythd Mteerf WeMja¥,eKoper
contai ner 24Y froma toner supply device 160Y through the toner drop path
161Y, acg@ihehéy to consunption of the toner in the devel opi ng device 5Y.
[ 0028] Then, the toner supplied into the devel oper contai ner 24Y
ci rcul at gg31h the two devel oper containers 23Y, 24Y, while being m xed and
agitated by the two transport screws 25Y together with the devel oper YG

(which is noveagrhotih th FEGIIA ahddFIREB] antoder febigtadher BBeaceoriBhg itd 4 he
devel oper YG adheres to the carrier due to frictional electrification with

t he carr fgdt enibslliinent 8f tHephre8bnt G e AEYE iPRIUphly Aividéd hty twbithpddle carrier
by magnetic force fornmed on the devel oping roller 21Y. [0029 The

devel opefppg@] carried on the developing roller 21Y is transported in the
direction showmn by the arrowin FIG 3, and reaches a position of the doctor

plate 22Y. AftArohéiecditifle? BBA skowdlin! FIEMIA andFIgHe GhdhideddRbRtainér t hi s
position, the devel oper YG on the developing roller 21Y is transported to a

posi ti oNpodke 188 e Riich A Rdkr AP BOEREnd D thdieim RoheLA seteiver 1BRAViNg alhen, a
toner adheres to a |atent image formed on the photoconductor drum 1Y, due

to an el gg3dlé ¢edeiihg Hols {RSeritivnt deetidR) 889 piRitged ddrthelRbRAEha sidd bf
devel oper YG remaining on the developing roller 21Y reaches an upper area

e Baind S T ol kb cmnag
powder receiving inlet 170 to be inserted therein, and a supply port 139b
arranged in at least a part of the nozzle receiver and configured to supply a
powdery toner in the container body 138, to the powder receiving inlet 170, and
a shutter 140 which is an shutter supported by the nozzle receiver 139 and
configured to open and close the nozzle receiving hole (insertion section) 139a by
sliding in response to the insertion of the transport nozzle 162 into the nozzle
receiver 139, and is of a type wherein the nozzle receiver 139 fixed to the
container body 138 rotates integrally therewith.

[0033]

The tubular container body 138 has helical projections 138c, which
protrude toward the inside of the container, formed from a first end side 138a to
the second end side 138b on its circumferential surface, and is configured to
transport a toner contained therein from the first end side 138a to the second
end side 138b as the container body 138 rotates.

[0034]

On an end face of the second end side 138 b of the container body 138 are
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Now, toner supply devices 160Y, 160M 160C, 160K and toner containers 38Y,
38M 38C, 38K will be described. Respective toner supply devices and toner
cont ai nerwORARATANIYI denti cal configuration, except a colP6l/JIBL1H0TS6er in a
toner container to be set. Thus, they will be described as a toner supply
device 160 and a toner container 38 with no toner-color-identifying
letter, Y, M C K, attached. [0031] As shown in FIG 1A and FI G 1B,
a toner container 38 according to a first enbodi nent of the present

i nvent i ofprivfedr f@pbiind V38iE thtorwhichwhet y@ele rdcd@f32]139 is inserbed,Oliferup
contai ner 38A shown in FIG | A and FIG 4 includes a container body 138 in

whi ch a s&uidihsi 1386 0148Y foeliffihe upidhy ®nepirdmpoedibyethellzdichhprdjectibmozz| e
receiving hole (insertion section) 139 arranged on the second end side of

t he cont ag8eandadtint dftApdinCH watad of ehébddwd @ridrcide 188k on aaF Itendi62
havi ng a powder receiving inlet 170 to be inserted therein, and a supply

port 139%hi¢H BAgEaecumuRited &2 the fowé parfofithe sBewiw end el 138b fioth thwnfi gur ed
to supply a powdery toner in the container body 138, to the powder

recei vi NPegifihflg, i Ghe atttainsiibichase dfHbtution bf tise adhtaindrtRdysig8panted by the
nozzl e receiver 139 and configured to open and cl ose the nozzle receiving

hol e (i nggkingpatetdr SGBmpRIa dvarsl4d3ioghich hEPEAEdotce fof @ofatiy theon of
the transport nozzle 162 into the nozzle receiver 139, and is of a type

wher ei n pditafiszb&ly 2881 iransifittédkedn ¢hd Renlditaht) ethebftyud FBctienat es
integrally therewith. [0033] The tubul ar contai ner body 138 has

helical pggd erdgfaiie skizBCarrahipéd tHé@tlliégdaré epBsdedt tteeddhs belRr obithhgheir

_contai ner, formaq froma first enq si de _138a to the second end side 138b on
its cir CidHﬁQ!s%ﬁ'de@'lS‘OUdé%ﬁ@s. Aehogle Chikire Gare @ ul tiple refrsposdctions A3se,
e

contained therein fromt first end side 138a to the second end side 138b

as the copgfinnde dEbdimedt, thedd 8fay hdQ3¢ bne of the lift-up sections 138e, 138f,
which may be arranged as four lift-up sections with their phases offset 90
degrees. Alternatively, the lift-up sections may be increased to four or more,
and may have a number and a shape which allow them to supply a toner to a
supply port 139b and the powder receiving inlet 170, to be described below, from
above them.
[0035]

The nozzle receiver 139 forms approximately a cylindrical shape

extending in a longitudinal direction of the container body 138. As shown in
FIG.4, on one end of the nozzle receiver is formed the nozzle receiving hole
(insertion section) 139a fitting to the opening 138d formed on the container body
138. On an outer circumferential surface of the nozzle receiver 139 is formed a
pair of slits 139¢ which extend in the longitudinal direction of the nozzle receiver
139 and are arranged to face each other. The nozzle receiver 139 has at an
outer circumferential surface thereof a supply port 139b opened to extend in a

longitudinal direction of the nozzle receiver 139. The nozzle receiving hole

139a and the supply port 139b are formed to be in communication in the nozzle
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On an end face of the second end side 138 b of the container body 138 are
formed an opening 138d into which the nozzle receiver 139 is inserted,
lift-up swORVME41B38e, 138f for lifting up any toner tr &0FPB2M&078636 t he
hel i cal projection 138c and accunulating in a |ower part of the second end
side 138b or any toner which has accunulated in the |ower part of the
second end side 138b fromthe beginning, in the container because of
rotation of the container body 138, and a driving part, for exanple, a gear
143 to whicelve® 180] vThe shpplepdron 39l isdichdoimed that stiloast opayt thafkof is
transmtted. In the enbodinent, the lift-up sections 138e, 138f are such
ar r angedldchidd inh€ Ynifg 2Rpes efitieoslagtdr D101erA winghshidpedrsepharesherf T4t 180
degrees. Although there are multiple lift-up sections 138e, 138f in the
enbodi Nneggmp#ibiigea demambe@for previeheing the-topes o epidlidg Beattad@d whi ch
may be arranged as four |ift-up sections with their phases offset 90

degr ees. td¥HechBilel of€hy no#zle rédefdinghoket390ns may be increased to four or
nore, and may have a nunber and a shape which allow themto supply a toner
to a supfoseport 139b and the powder receiving inlet 170, to be descri bed
bel ow, from above them [0035] The nozzl e receiver 139 forns

appr oxi mat el y @he ghuttef 140ks ahapalaexhapdiand inserted ditoithudioagle rdegieet i on of
t he contai ner body 138. As shown in FIG 4, on one end of the nozzle

recei ver 138. f'PhéBRuitBL 1801 hivvaBResuppastddonetheiloagithdianl daettion pf flrda
fitting to the opening 138d forned on the contai ner body 138. On an outer
ci rcunf enesilé dbcetwtr B89E a8t slisporerd Iptn natewhivh didthetricdlly pedeteates) in of
slits 139c which extend in the longitudinal direction of the nozzle

recei ver ¢4daP s U39y 6f ther wudgROrdcoiveadg9cadlvoilt dpring Th2 witdek ieananginger 139
has at an outer circunferential surface thereof a supply port 139b opened
t o extenghdpiber 1s0fibipided Pet@eér the shd Ffadehe39h o1 Ithe nuelev tdced?. 13the
nozzl e receiving hole 139a and the supply port 139b are formed to be in

communi Cifchfdd bppédie tWIES SozEleCRickiving 1dle1B0a sndphy shatter 1Bl iBhesuch
formed that at least a part thereof is |located in a noving range of the

shutter iHRteA 140NG- SRRACKy $Balcolledpraig 142 tooapositiongta ckgorthe neszher for
preventing the toner fromspilling is attached to the inside of the nozzle

recei vi ngedadlifig hivde - 13pA0GIBked position), s shewhdh FER.4i s Taetshuttear 140épe and
inserted into the nozzle receiver 139. The shutter 140 is novably supported

in the | ghsfigwdilnalclode agsdrt of tld stifily poze 1894 &¢ aiellers th3thozak deceivingorts a
pin 141, which dianetrically penetrates, in each slit 139c of the nozzle

recei ver h3R9.139a Chensflid ndoskd2 pvéitioh iss chredr 9iTie whuber 140 iist suginsed
bet ween the end face 139d of the nozzle receiver 139 | ocated opposite to

the nozzbgnfingetvilig WhkalHRA teditbpbite ndbile t 862 1dGnsdited Shto tthe de2lé s ur ged
by the coil spring 142 to a position to close the nozzle receiving hol e

139a (cl psRiveraR9t tlshutesr B40sMilesinto the4onfdifesfroi @e cléddipositivif agur ed to
close a part of the supply port 139b as well as the nozzle receiving hole

139a wheghéwa if IF16e4 tPese tHmdizzlecteesivthg Hble 189 tdndl thb4pply pore139bnf i gur ed
that when the transport nozzle 162 is inserted into the nozzle receiver

139, t heaalulléEmotédrodn G porition Be shewhan Fig. § whetd tie wdzakekepiomig i on as
shown in FIG 4 to open the nozzle receiving hole 139a and the supply port

139b, antoR BE3Da@yEthd supbly ppeyTl 38bsdrelifiltoffimGhieationn Hi the dmbbdiheerithe
nozzl e receiving hole 139a and the supply port 139b are in comuni cati on.

I n the eghditheBlupplyi ptae 1898 operdloyarparda ddidéenepe the hoz#e rededvingdiokcent to
t he nozzle receiving hole 139a, the nozzle receiving hole 139a and the

supply pQqBbalfikbnadzie fdcoiesl hblet 180shnd the shpply pork 130bears ciused iptlsd ti on.
However, if the supply port 139b is formed closer to the end face 139b,

olnl y 5 he sha@at 40 ariel theldbsedlpedidita. | Hevaredf viesugple psftulddbris feihéds in the
cl osed position.

closer to the end face 139b, only the nozzle receiving hole139a is closed when the

shutter 140 is in the closed position.

[0037]
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[ 0037] The toner container 38A such configured is attached by
sliding it fromthe front side to the back side of the body 100 of the

i mge forwDnigl2agpepat us so that the second end si de 138BCHIPLHYOTBOM ai ner
body 138 is located in the back side of a toner container storage 31.

[ 0038] The toner container 38B shown in FIG 1B includes a contai ner
body 138 in which a toner is contained, a nozzle receiver 139, a shutter
140, and a gear 143, and is configured such that the nozzle receiver 139 is

supported to bEhé ebmdrodintaitiel IBSAESRACEOLTiEUrEE i€ attashe® by kdidyng aBfrorhhe
contai ner body 138 and the nozzle receiver 139 have the same configurations

as i n thehd AORE sideNfodhetlack&Ads B vie body-100 of Ahe TiRa g dn@hingoapRiratus 38B
differs fromthe toner container 38A in that an end of the shutter 140 has

a di ffer ghthdtahbisgedrt évsided 388 of fhé coniaing Budiys1 38 ie 1esided! in theclkadk f or
t hose differences, the configuration of a powder supply device including

t he tonegide@PhabRér contBined stdrags8Me as in Fig. 4. In FIG 1B, the toner
contai ner 38B further includes a bearing nenber indicated by reference

nuneral [gbggpnd a seal nenber indicated by reference nuneral 146. The
ri ng- shaped bearing nenber 145 is interposed between an opening 138d of the

cont ai ner bodyTheégormittontdiAsE BEB sB6®nVinKIhvBendlddes 8lcohtiénéidgodyel3gcei ver
139, and supports the nozzle receiver 139 rotatably with respect to the

cont ai nefn {eFdh 43Bner REcoitainede AhRIzzIM feckiveRl1BOCH @MUt Rr 11O, autiel gear

circunferential surface of the nozzle receiver 139 extending fromthe

bearing 1e8bgad iidohfivarell tlieh ithat dRe GlozkRer&eiveri 189 idedypdrdéd tbrbd he seal
menber 146, an unbrella-like lip nenber 146a is inclined to and extends

from a ridatsflandth Q@%ﬂcﬁﬁﬂtl&&&ﬁﬁﬁiﬂéri%@ 138, C dHeedobhinet by 48Biad The
seal nenber 146 is nade of a rubber or resin such that the seal nenmber 146

can el astheabie d6dedver BB hEROIRCsardB doﬁaﬁﬁ:acﬁdl@tuﬁ‘ BY €Y toder $Uhfaiaer of the
opening 138d of the container body 138 en the nozzle receiver 139 is

i nsert ed3gAt ghdwe HORIE. DRI DIk ténée chbRfIfér 38B diffdle fiomethe aphéd ner 38B
such configured is attached by sliding it fromthe front side to the back

side of bhigaledBshOR thiat bhendBfdRe ERGETRN J40 RS baliffered® chifgurabidnsarond end
side 138b of the container body 138 is located in the back side of a toner
cont ai negfn A t*@PmEAHerOhre3ddded. Except for those differences, the configuration
of a powder supply device including the toner container 38B is the same as in
Fig. 4. In FIG.1B, the toner container 38B further includes a bearing member
indicated by reference numeral 145 and a seal member indicated by reference
numeral 146. The ring-shaped bearing member 145 is interposed between an
opening 138d of the container body 138 and a nozzle receiving hole 139a of the
nozzle receiver 139, and supports the nozzle receiver 139 rotatably with respect
to the container body 138. The seal member 146 is attached to the outer
circumferential surface of the nozzle receiver 139 extending from the bearing
member 145 toward the inside of the container body 138. In the seal member
146, an umbrella-like lip member 146a is inclined to and extends from a
ring-shaped base continuously in a circumferential direction. The seal member

146 is made of a rubber or resin such that the seal member 146 can elastically

deform and contact an inner circumferential surface of the opening 138d of the
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[ 0040] There are two types of supply devices 160: One is used with
the toner container 38A shown in FIG 1A and the other with the toner

cont ai nerw@gBi2gliélsm in FI G 1B. As they have a sane conf PEIBR2I1HATSE€XCept for
a connection section with the shutter 140, their common configuration wll
be described here, and differences in the configuration will be described
individually. FIG5 is an overall diagramof the tonner supply device 160.
The toner supply device 160 shown in FIG 4 is used with the toner container

38A showsontaidr®odA134 @Béh]the nozzle fereivep13DdBehiseatyibintodwicoatainé® has
the toner container 38A, 38B, a toner nozzle 162, and a transport path 161
connect efodp188e transport nozzle 162 and a devel opi ng device 5 and
transporting a toner supplied to the transport nozzle to the devel opi ng
devi ce 5[00B®¢ transport nozzle 162 is arranged in the back side of the
toner container storage section 31 (the body 100 of the image form ng

appar at us) to e @pp@Seshthinel 'B8B budl esnfidredhis ebtached byeslidenl itfrom he
toner container storage section 31. A sub hopper 163 for storing a toner to

be transpg fedt Ride! feetHe Btkpadé of B bedyt A80icE the diage dolpingegppdracus
transport nozzle 162 and the transport path 161, and the toner is supplied

to the tgaeissthe seadrid dd sidedl 3Bbf$HS chianesr By 139 8Q4ckted in the bdgk shown
in FIG 4, the transport path 161 includes a hose 161A, and a transport

screw 16gideadfaangetcditainee sbsrage 6ckidn?®M transporting the toner fromthe
sub hopper 163 to the devel oping device 5 by rotating. [0043] The

transpor {ogu@}zl e 162 includes a tubul ar nozzle section 165 to be inserted
into the nozzle receiver 139 of the toner container 38A, 38B, a connection

path 166 conneThéRgatdvd Bk df sapplyodeviéds Bl Ok Bulkeddopithrthdé@dner
transport screw 167 arranged in the nozzle section 165 and transporting the

toner supgitia@tbrl 38N sho®nt BTG, LR BNd (18 5t AwithSthe tordeconedinestagB pat h
166, a seal nenber 168 form ng a seal surface by contacting the seal nenber
144 of tBRowAUA!FEIG.1B0, Aanthed Hefel a S@nlen@nhiglrasornBxddpdifthga Eovh6ion

section with the shutter 140, their common configuration will be described here,

and differences in the configuration will be described individually. FIG.5 is an

overall diagram of the tonner supply device 160. The toner supply device 160

shown in FIG.4 is used with the toner container 38A shown in FIG.1A.

[0041]

Each of toner supply devices 160 has the toner container 38A, 38B, a

toner nozzle 162, and a transport path 161 connected to the transport nozzle 162

and a developing device 5 and transporting a toner supplied to the transport

nozzle to the developing device 5. The transport nozzle 162 is arranged in the

back side of the toner container storage section 31 (the body 100 of the image

forming apparatus) to be opposed to the shutter 140 which is inserted into the

toner container storage section 31. A sub hopper 163 for storing a toner to be

transported by the transport nozzle 162 is provided between the transport

nozzle 162 and the transport path 161, and the toner is supplied to the transport

path 161 via the sub hopper 163.
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[ 0044] The nozzle 165 extends in the |ongitudinal direction of the
toner container, and its outer circunference can be inserted into the
nozzl e r NOI2EY074B39 from the nozzl e receiving hol e 139aPCDIPIHE0BGREr
circunferential surface on the tip side of the nozzle section 165 is forned
a powder receiving inlet 170 which receives a toner fromthe supply port
139b of the tonner container 38A, 38B and guides it to the transport screw
167. A length of the nozzle section 165 is set so that the powder receiving
inlet 17(poa2h be opposed to the supply port 139b when the nozzle section is
inserted into the nozzle receiver 139. [0045] The connection path

166 is formed AptshewalihFI@.4htle fraaspsiopach 16hensladas a Ieeetl6an, 468 4 ocat ed
on the opposite side of the powder receiving inlet 170, and in

communi ¢ gtan@Poi dclew NES IB aFtnhgedCin the hoSe 160A AalwrRnspeathyithg tbaéet 170
I's such forned that it is located on a top face of the nozzle section 165.

[0046]  from the’s@FhépperE6Bit6thd défelopingdidvive®by kétatinghe tip of the nozzle
section 165 to the connection path 166, and the transport screw 167 is

rot at abl Jpeaggpported by the nozzle section 165. The seal nenber 168, forned
of a sponge and shaped |like a ring, is attached to a holder 171 supported

novably in theThenrgahspdirdabzsle B2 itludds 4 habaldrehofld codtid 285italbesur f ace
of the nozzle section 165. [0047] In the coil spring 169, one end

169a is |ieefeddintd the dblereckiverneBg of ithaoseP eohbEinert38A, 38B, a

circunferential surface of the nozzle section 165 and rotatably about the

axi s centginectibfl palfle 165 kehnetthglih@hdzelel sattibe d65 and thesubhoppeelsd,ng nenber
172 held on the outer circunferential surface of the nozzle section 165. In

this stat@nshb® 9éw F6T hAGink68 idr 3RSnéAke s€itlone6HendlG8nbporing theseal
menber 144 (to a direction in which the holder 171 noves away fromthe
Spring resRirvupplie® fHydh tBd £nner containers 38A, 38B to the connection path 166,
a seal member 168 forming a seal surface by contacting the seal member 144 of
the shutter 140, and a coil spring 169 as an urging device.
[0044]
The nozzle 165 extends in the longitudinal direction of the toner
container, and its outer circumference can be inserted into the nozzle receiver
139 from the nozzle receiving hole 139a. On the outer circumferential surface
on the tip side of the nozzle section 165 is formed a powder receiving inlet 170
which receives a toner from the supply port 139b of the tonner container 384,
38B and guides it to the transport screw 167. A length of the nozzle section 165
is set so that the powder receiving inlet 170 can be opposed to the supply port
139b when the nozzle section is inserted into the nozzle receiver 139.
[0045]
The connection path 166 is formed integrally with a base end of the
nozzle section 165 located on the opposite side of the powder receiving inlet 170,

and in communication with the nozzle section 165. The powder receiving inlet

170 is such formed that it is located on a top face of the nozzle section 165.
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[ 0048] The powder receiving inlet 170 is forned to be opposed to the
supply port 139b of the nozzle receiver 139, when the nozzle section 165 is
i nserted WOR0124#i¢13¢ont ai ner body 138 fromthe nozzl e re®€TUPAYI/NBE 139a of
t he nozzl e receiver 139. [0049] A drive device 180 of the toner
supply device 160 will be described. As shown in FIG 5, the drive device
180 includes a drive notor 182 which is a drive source fixed to a frane
181, a gear 183 fixed to an end of the transport screw 167, a gear 184 to
mesh w t [pg4e gear 143 of the container body 138 when the toner container
38A, 38B is nounted to the toner container storage section 31 (see FIG 2),

a gear 185 fixadciew sértivmdl6ia hdifg foranedd o € ol tHdnsimy\wedtionF165 4, and
a gear train nmeshing with the gears 183 to 185 and transmtting rotation of

the drive R &nnb8Roh PatiraBegead thd heartbomescion 6718 Zotstabhnéupported by a
control device so that the drive device wll rotate for a certain period of

tinme, whpp theeneald settisieieee Thbesdad rBeindeer168, dophedd dfha tdpengenard
cont ai ner 38A, 38B nounted to a toner container nount section 31. [0050]

For the § d $ikBPA YriflgVis attheRed Ve haldédt @74 M;bfdﬁ@hg@@%lwihhtnme t oner
contai ner 38A shown in FIG 1A, a circul ar recessed section 140b is forned

on an engpoRt@idHrattionnia tHelduter cirdOmBErehbial arfate 6Dthahogdle s€diora
protrusion 165a insertable into the recessed section 140b is forned at a

tip of thgsnozzle section 165, and a contact face of the recessed section
140b and the protrusion 165a is nmade a sliding surface. In contrast, if the
toner cofgoai7her 38B shown in FIG 1B is used, a recessed section 140c is
fornmed on the end face 140a of the shutter 140 of the toner container 38B,

and a protrusi B tHé obil Bp¥ingel1 6 rometerdl 169£ is ldxchéd tbehediblder PEChelh 165 so
as to enter into the recessed section 140b and engage with the recessed
section dH@sblytdietBEYoltbX ich@uidTerenhial t @irficdOof ER®Iblzzle section 165 and
rotatably about the axis center, and the other end 169b is latched to a spring
receiving member 172 held on the outer circumferential surface of the nozzle
section 165. In this state, the coil spring 169 urges the seal member 168
toward a seal member 144 (to a direction in which the holder 171 moves away
from the spring receiving member 172).
[0048]
The powder receiving inlet 170 is formed to be opposed to the supply
port 139b of the nozzle receiver 139, when the nozzle section 165 is inserted into
the container body 138 from the nozzle receiving hole 139a of the nozzle receiver
139.
[0049]
A drive device 180 of the toner supply device 160 will be described. As
shown in FIG.5, the drive device 180 includes a drive motor 182 which is a drive
source fixed to a frame 181, a gear 183 fixed to an end of the transport screw 167,
a gear 184 to mesh with the gear 143 of the container body 138 when the toner

container 38A, 38B is mounted to the toner container storage section 31 (see
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In the toner supply device 160 shown in FIG 4, when the toner contai ner 38A
rotates, the shutter 140 held to the nozzle receiver 139 also rotates

i nt egral IWO2HMEYBP, since the contact face of the rece®SEIPHILDT8626 140b
and the protrusion 165a is nade the sliding surface, the rotation is not

di sturbed. In addition, in the toner container 38A, the nozzle receiver 139
is fixed to and integrated with the container body 138. Once the nozzle
receiver 139 is fixed, a positional relationship with the contai ner body

138 is eFI@); £ besk 15% fised Whan dndeofthetranspretsorew 1B ishownxiadliGh4t he
contai ner body 138, it is arranged so that at |east the supply port 139b

i's 0pp03§ﬂdh§efab@ra{ihfxﬁeslﬁn§&dtﬂm geide 188 tb N85/arid: trapsméttingaotdtddi obf t he
cont ai ner body 138 and | ocated at a position where a toner lifted by the

i ft-up SRCA¥ieOmosODs2 td &b2ear. The diive aastor 82 is tdntidiked Ipne comtealt ai ner
38B shown in FIG 1B is used, the shutter 140 and the contai ner body 138

rotate rgévdkte Y@ khathgreadisee de¥iod wild rofatt Her & loeithit pd¥od of tithes twhidietheby
engagenent of the recessed section 140c and the protrusion 165b, and thus

r ot at i oncatréliiRvivezddtects achuLsighdPwith tHestondi sdntalivd, 384, 38Bugbunted shut t er
140 held to the nozzle receiver 139 of the toner container 38B is rotatably

suppor t egh 4 fortdroatiiher pRuNbediioh3dl. | n addi ti on, when the toner container
38B shown in FIG 1B is used, specifying a positional relationship of the

supply pfogs0}39b and the lift-up sections 138e, 138f of the container body
138 is difficult because in a state before the toner container 38B is

mount ed t o t heFboflRy tomeR bappl§Tdevicer Baeslatad il FIGY whivh erpageewitlcthever 139
and the container body 138 are supported so that they can relatively

rotate. {dHéy.cohftinée884 skékwa e tHIGN A AD¢eirauldr ré@sgdédctiohd20bas fornesd be
configured as positioning neans of the supply port 139b and t he powder

recei vi ngniahl éid fate 150atdfahe RRSttel 148 offthé hensrugpltyings 38A] 3Yiroang@idme
powder receiving inlet 170 provided in the nozzle part 165 are aligned when

t he recesgss isRetde int0theergagRe sHctibn t1a@bpisdbrmed @it 4l Gipbof {HRORle
In the enbodi nent shown in FIG 4 and FIG 7, the powder receiving inlet 170

i's formedeiont 165,018 4 acstaet fidecofthezeeessedizectidt 340 aadi the protmisiai i on
remai ns unchanged when the toner container 38A, 38B rotates. This is thus

pr ef er abhgsgigwwada atdideig sukfadee TaARGAtrast) ifiheabnentoniainee|38Bxhowatimpl i ed to
the powder receiving inlet 170, if the recessed section 140c and the

protrusi PIGHIShs ussd f esd¥BskdsSectivat 140ecisSfupabd opothe didlfadeal4tn bhthd op face
when each toner container is nmounted to the toner container storage section
31. shutter 140 of the toner container 38B, and a protrusion 165b may be formed at

the tip of the nozzle section 165 so as to enter into the recessed section 140b and

engage with the recessed section 140c, thereby fixing the shutter 140.

[0051]

In the toner supply device 160 shown in FIG.4, when the toner container

38A rotates, the shutter 140 held to the nozzle receiver 139 also rotates

integrally. However, since the contact face of the recessed section 140b and the

protrusion 165a is made the sliding surface, the rotation is not disturbed. In

addition, in the toner container 38A, the nozzle receiver 139 is fixed to and

integrated with the container body 138. Once the nozzle receiver 139 is fixed, a

positional relationship with the container body 138 is established. Thus, when

the nozzle receiver 139 is fixed to the container body 138, it is arranged so that
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[ 0054] Wth reference to FIG 4 to FIG 10B, operation of the toner
supply device 160 thus configured will be described. Wile the toner

cont ai nerw@@A12/B8BY%i s transported or stored before bei ngCRIBMEATI62 t he
toner container storage section 31 shown in FIG 2, the nozzle receiving
hol e 139a is closed by the shutter 140 urged by the coil spring 142. That
is to say, the toner container is in an alnost sealed state as

comuni cati on between the nozzle receiving hole 139a and the supply port
139b is Rt kelethe Kigplytpors 1898 iLopptsed 16 'the Lift-ip Section 1384 emntlie kifvtitpai ner
38A, 38B is horizontally inserted into the toner container storage section
31 with b&@ioRPE3Bf the@dntdider Bedy 188 nsl WeateAsat! & @okitiver wheie prtos@eds, the
tip of the nozzle section 165 cones into contact wth the end face 140a of
t he shutﬁg@dhﬁqheIhpapSbamhﬁﬁh@pge of the toner supply device 160 shown in
FIG 4, not only the protrusion 165a at the tip of the nozzle section 165 is
i nserted[gosep the recessed section 140b of the shutter 140, but also the
seal nenber 144 contacts the seal nenber 168. If the toner container 38B

shown in FI G 1B, icent#ast] if the tohét edtthitier 1381 shbwhhih FIGZIB is eebd 0thel 65
engages with the recessed section 140c of the shutter section 140, and as a

resul t ofhéfier 200888 RO cortaiRel Bodd 1381eutatd Fdatitely heeadstOrotstibn sLEheand
posi tioned. [0055] When the toner container 38A, 38B is further

nmoved t oghiiRePaqb i§idturbsd HYosriagenfenCof Ghan@cdssed Rctitntldee aldOthes pushed
into the container body 138b by the nozzle section 165 agai nst an urging

force of pidteusion!165B! ARG thde rodabiondst theaivzzld ¥dteivee 130Vie mRs digturbed, t oner
cont ai ner 38A, 38B, the seal nenber 168 is also pushed into the back side

by the taRBbuskih@shttteB340 hadBtahé noEzle reddiger 13T 6f tHe tdher @ontaifigd i Ng
169. Thus, the seal menber 168 and the seal nenber 144 are in a state in

whi ch t hggBaiseroBAtabEL Susiateid to €RE Boalesr, balyd 1882l Ingdditioh) eviivg? thes
receiving hole 139a is thus ensured. The toner contai ner 38A, 38B stops
movi Nng Wesiert ketadnér (38R showwUEELAFIG 1Bndst ased, epedifiingr aspeditionaBl and
the first end side 138b of the container body 138 is rotatably supported by

a Suppor kelafibAslEpCofiheSsupplp ot U3P antdi thie- Liffhie sdvtioner13Be) 188f slutheher slid
into the container by the nozzle section 165 until the toner container 38A,

38B occuphiaindibodyurssed diffieult itauly il hetdtenforecheabner colftdine3@8B
occupying the nounted position, the shutter 140 stops sliding and occupies
an open pOmbtihfdd RtheheMer dontiines storapélséetiohBY) the abzA18 ryceives 139zzide

recei ver 139a but al so the supply port 139b are opened, and as shown in

FI G 8, t ke By alerde 198 kel stipplortbdGol that @he¥etan Relhbi®elyomtate. r Thekyer 139
and opposed to the supply port 139b |ocated above, and thus communicates

W th thethdSiedéssedl &digiohona0c cail ahaeproth@i66] 165¢ can Bét sorifipRrédney
cont ai ner 38A, 38B such configured, as the toner container 38A, 38B has the

nozzl e r geitivAngl®Bans bEfEEsipdly bbe FbH Edpsivdsr rbadivig idlétel 7o ai ner
body 138 and configured to allow the nozzle section 165 of the transport
nozzl e 1eRathpusitions 6 tHedepplyepeitVisgb iatdethe fowder bexcbiviss tiglkdtt 1% ei n and
supply the toner in the contalner body 138 to the powder receiving inlet

170, andpiiiadsddhtide Adh2ls pRAOT1ES chreyaligifednahehethee edeydd d@fiono146e abl e to
open and cl ose the nozzle receiving hole 139a and sliding in response to an

i nser ti oBnpigdseitheka beoteasibhAB5B6S5 1 nto the nozzle receiver 139 to open
and close at | east the nozzle receiving hole 139a and the supply port 139b
| eadi ng {@pg3ghe nozzle receiving hole 139a in the enbodi nent, the nozzle
receiving hole 139a and the supply port 139b are kept in a closed state

until the nozzig theEnisddidRat ishowhshi FIG.4 Ahd FI®.7Neke I ppwkealedeivingd9. Wen
the shutter 140 slides in response to the insertion of the nozzle section

165 i nt 04186 10 iZioPred @R thertop 3ce dffthe tRzZletmémbet 165,0antDite otidAtatich opened
and the shutter 140 pushes away any toner accunul ated around the supply

port 139BeiBlims hiéhdipRHAVRGE thEepsaoethinér IBAS (BB rotatée C Uas iatlownd t he
supply port 139b, which enables reliable supply of toner T to the powder

recei vi ngréfabfile kithe o Bbier inNéhd QIRE coRtHinbNesh ibe deliabBostlieel tehe be
reliably discharged to the outside of the container, while preventing the

toner T LHbo@des Pédelving iRl 170 Yif BBe rédd85d section 140c and the protrusion 165b
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When the image form ng apparatus is actuated with the toner contai ner 38A,
38B | ocated at the nounted position, and when a toner supply signal is

out put t edWPr20rya7h89control device, the drive notor showRCIAPFIGIB626
rotationally driven. When the drive notor 182 is rotationally driven, its
drive force is transmtted to the gear 143 via the gear 184, thus rotating
the toner container 38A, 38B. The drive force of the drive notor 182 is
also transmtted to the transport screw 167 in the nozzle section 165, and

the trangRofdrnsed ey thal th@tsapplgz portal 38 €adek dhet topt fazdSpled chble tbager to
t he connection path 166. In addition, the drive force of the drive notor

182 is abGfialdeds mMduirted tOtHdWwnkf ansiadidr st6Fa@e sbbtidh BN. t he connection path
161 via the gear 185 as shown in FIG 4, and the transport screw 161B

rotates [gpsajdirection to transport the toner to the devel opi ng device 5.
[ 0058] When the toner container 38A, 38B rotates, the toner

contai ned in tWRtlcAsTbEnNkE fto HGM&ﬂEI@ﬂDBQo%&aﬁbﬁ of € tshed BUpplyddevi@Bb by an
action of a helical groove 138c and also the transported toner T is m xed

with a toperthasconfi@edowilnbé Mestri. While @he tthRersesitAthe2BRAS 388 1s38b.
[ 0059] The supply port 139b fornmed in the nozzle receiver 139 and

the Iifttrsmspeiabd W s62ed Heféreebe@pt aici@itedrtd the @ordrxeshtplifirt stof@de
rel ati onshi p. Thus, as shown in FIG 9A, when the toner container 38A

rotates, sglRntP shfvi i RIG 2Nthd AczzlORREivin@helen3oatie dloséd by €hd shvetterpar t  of
the container is lifted up in the container by the lift-up section 138f and

drops oniibeursey bg%e%ﬂ\%pﬂhig 4 9Bhat Betd o4eithd tbherSetithired ik ih aud he

nozzl e section 165 via the powder receiving inlet 170 when t he powder

recei vi nglrhédtedeale@stite B eoifidahRatiof thedwed® Thalitesle eaéivhigshble I8GH ti on
the supply port 139b which noves circunferentially due to the rotation.

[0060]  and theEthgﬂys&Qrw%Ci@imbmdi. niFebmltiis REtaty] dedhbwntiReFIthazile section
165 and the supply port 139b formed in the nozzle receiver 139 are in a

fixed pogsiddrostalRira884N38Bris Hovizonadlys heswitdd) ifloGtHS Aonsh @Bntdiert oner
container 38A rotates, due to the rotation, the toner T accunulated in the

| ower pagfor@fe E&RicHOB1 aFitlethé Spkhige38dside 418 tyPBidel N@s thet dkaAic ¥ by
the lift-up section 138e, 138f, during which, as shown in FIG 10B, the

toner T gf&eéds?}rtﬁe itfp SLEHY h&Ald BdcRiohhE6AeridéLimtetbhedtt Wibh Yhé ehdasaippl ¥
port 139b and the powder receiving inlet 170. [0061] That is to say,

in the c34@a 6f tHehuteerer40c OMhahNii thithse bhithd tomer supply deliteCl®OtshioRsr | s
supplied into the nozzle section 165 only while the powder receiving inlet

170 of t hye FIOZZ! otselyi thie Piobridich 1B5a sitpbleYtip Wftthd 3zl sddbiennies i
receiver 139 overlap 1n one turn of the container. In the case of the toner

cont ai neing3@fed M6 theneicesket Nselction C1babNehie sEuftep A40edhult Hlgo the seak zl e
section 165 every time the lift-up sections 138e, 138f pass over the powder

Iro reg \e/: \é; gﬁ%érxlﬂl%ﬁ 1%%:&?%2?&@33% h%??%@t 1681 1Bth@esheritensaingt 38BuHowi39b
in FIG.1B is used, the protrusion 165b of the nozzle section 165 engages with
the recessed section 140c of the shutter section 140, and as a result of the
engagement of both of them, the shutter 140 is fixed and positioned.

[0055]

When the toner container 38A, 38B is further moved to the back side, as
shown in FIGs.6 and 7, the shutter 140 is pushed into the container body 138b
by the nozzle section 165 against an urging force of the coil spring 142. In

addition, with the movement of the toner container 38A, 38B, the seal member

168 is also pushed into the back side by the toner container 38A, 38B against
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posi tions of which match, in one turn of the container. [0062] The
toner T supplied into the nozzle section 165 is transported by the
transportwepeN74B? toward the connection path 166, andPETIRH1OATS6ELe
connection path 166. The dropped toner T is fed into the transport path 161
via the sub hopper 163 shown in FIG 4, and transported and supplied to the
devel oping device 5 by rotation action of the transport screw 161B. [0063]
A toner container 38C, 38D, as a powder container, is nade by adding a

| ooseni ngrgingtforcel0tHeotoibsmak NGIdoWhus)thd eewdr mamberUlcst £6d nharseahe
supply port 139b to the toner container 38A, 38B as shown in FIGs. 1A and

1B. As anpfuohbhdrgldfhi®in af sthbein aldch ¢hey ard pires38E agabhdti sichastBefsaridhe toner
cont ai ner 38A, 38B, except for the |oosening nenber 190, a configuration of

t he | oosgdiliig dfetHeakozkROreaBidime holenl 3%acisatbyisWnstirdle  IBlidioned @66tdibed now.
[ 0064] As shown in FIGs.11A, 11B and 12A, 12B, the | ooseni ng nmenber

190 is a3gAnN@sBesteps mbvinkewhen ithey GireVatlly doubsd ugthbdoged 20atdisierf or med,
and in which a groove 190c for fitting to a pin 141 which penetrates a

shutter d4ions3t emdethd firstnénd aider 238H of ¢hd htaider By 38ris otatiBly an
outer circunferential surface of a nozzle receiver 139 is inserted into the

t hr ough- E’@%}g)r@&pby aTétg)ﬁarﬂ arffl o&@upldiea shotirited pbéRicnoudee shgtsle14his nozzl e

recei ver is fitted to the groove 190c fromthe lateral face 190b side.
Wth thi gughsrdlidirRo théorltaiife by the HZERsedtI6h 165 it thowstier contisgy al | y

with the shutter 140 while protruding fromthe nozzle receiver 139 toward
the insi §8A0REBNEcAIWY tlid Midinted - pds@ik] By the toner container 38A, 38B
occupying the mounted position, the shutter 140 stops sliding and occupies an
open position as shown in FIGs.7 and 8. Then, not only the nozzle receiver
139a but also the supply port 139b are opened, and as shown in FIG.8, the
powder receiving inlet 170 is formed in the nozzle receiver 139 and opposed to
the supply port 139b located above, and thus communicates with the inside of
the toner container.
[0056]

With the toner container 38A, 38B such configured, as the toner
container 38A, 38B has the nozzle receiver 139 arranged on the second end
side 138b of the container body 138 and configured to allow the nozzle section
165 of the transport nozzle 162 having the powder receiving inlet 170 to be
inserted therein and supply the toner in the container body 138 to the powder
receiving inlet 170, and the shutter 140 supported by the nozzle receiver 139 to
be able to open and close the nozzle receiving hole 139a and sliding in response
to an insertion of the nozzle section 165 into the nozzle receiver 139 to open and
close at least the nozzle receiving hole 139a and the supply port 139b leading to

the nozzle receiving hole 139a in the embodiment, the nozzle receiving hole 139a

and the supply port 139b are kept in a closed state until the nozzle section 165 is
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In summary the | oosening nmenber 190 is a nmenber protruding from the nozzle
receiver 139 toward the inside of the container body 138 and configured to
be novablWO0i201%#¢1380vi ng direction of the shutter 140 i RCEIRRUNETISOZN Wit h
openi ng and cl osi ng operations of the shutter 140. [0066] The

| ooseni ng menber 190 is nounted to the shutter 140 so as to be arranged on
the inner end 140cl side of the shutter 140. Wen the shutter 140 occupies
the cl osed position as shown in FIG 13, the |oosening nenber 190 occupies a

first pogiderted ibes veeRoidle récedv@rd 390d Whele tH38huttér 14@ shides i respohsdy 138
and the end of the supply port 139b. When the shutter 140 occupies the open

posi ti ont@sheshRBRtidofthe okzld $¥etibAdBEintwtieEntele aeslipr d39atikctalb
position between the first end side 138a of the container body 138 and the

suppl y psdeiviag® tholSPESYal isCapéned hid theoskaites IOpashekdawapvasy ttonend from
the first and second positions with novenent of the shutter 140. [0067]

W t h t heagQithilbéd by swasly Worh 1895 inta theaabdingr. MeCdiseqéftly,as shown
in FIG 14, a space can be secured nore easily around the supply port 139D,

by the agpadenis@eciedhiroand s sallibﬁlyt PORI 139; Whitlheadbleeatlihble sipph} yf por t
139b as a result of sliding of the shutter 140, breaking down any toner

accumul atsibrMeab theepsididd echivitig 188D 199. aThesUthke ebnerosmBiHedon the
| ooseni ng nmenber 190, and rubbi ng through the toner accurnul ated near the

supply pegitaint?oed® R s6lely | distHarge@ ot i BAEsidE JfeflR vSitaiad, wHiles
enabl es reliable supply of the toner fromthe supply port 1139b to the

powder r gRieviting thelteher!B@rond BpiBlin@and €lig@nt ai ned in the toner container
38C, 38D§can b]g@rel i ably discharged to the outside of the container, while

preventi fapg7he powder fromspilling and flying fromthe container. [0068]

When the image forming apparatus is actuated with the toner container
38A, 38B located at the mounted position, and when a toner supply signal is
outputted from the control device, the drive motor shown in FIG.5 is rotationally
driven. When the drive motor 182 is rotationally driven, its drive force is
transmitted to the gear 143 via the gear 184, thus rotating the toner container
38A, 38B. The drive force of the drive motor 182 is also transmitted to the
transport screw 167 in the nozzle section 165, and the transport screw 167
rotates in a direction to transport the toner to the connection path 166. In
addition, the drive force of the drive motor 182 is also transmitted to the
transport screw 161B in the connection path 161 via the gear 185 as shown in
FIG.4, and the transport screw 161B rotates in a direction to transport the toner
to the developing device 5.
[0058]

When the toner container 38A, 38B rotates, the toner contained in the
container is transported to the second end side 138b by an action of a helical
groove 138c and also the transported toner T is mixed with a toner accumulated

in the lower part of the second end side 138b.
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Since the | oosening nmenber 190 as shown in FIGs.11A, 11B and 12A, 12Bis a
ring menber, it is expected that sliding resistance when the | oosening
menber r WO 201 WGPH a toner increases, if it slides in PREIPNYDT8G2H nal
direction of the nozzle receiver 139 as the shutter 140 noves. Thus, as
shown in FIGs.15 A and 15B, for exanple, the | oosening nmenber may be a

| ooseni ng menber 190A having an openi ng 190d which penetrates in its own
noving direction. In this case, the nunber and area of the opening 190d may
vary deppodohg on the sliding resistance. For exanple, if sliding

resi stance while the shutter 140 noves is |arge, the opening area may be

i ncreased. |f The sappl part189bIbAnee ih the Mkkle receiopedBRaniNhed lifityapbe
formed or the opening area may be reduced. As shown in FIGs.15 A and 15B,
as nmeansgdc@ionatP8fsdfl the éditaidiee Hrednas dikednpdsitigra wietionsddp.1 9Dkiugreas be
formed or adjustnment may be nade by changi ng size of the opening 190d.
[0069] gshown if\FIGI9A Gihéithd e RoMGINENE8A retatdd, daetto blee Fotatioagdtheo a ring
shape. For exanple, it nmay be a | oosening nmenber 190B, as shown in FIGs. 16
A and 16Hneponfid@upfidated fiathe MoWel Qlaat oinghenesitairerl B5liftpdcas innthe
circunferential direction, a | oosening nenber 190C, as shown in FIG 17A,
conf i gur gghthihehtdyetheNHt-Rpkedtidn P8R dridiéebps @ncthd waye iAxsshdevioin FI@.98pnt ai ner
fromthe surface of the nozzle receiver 139 by extending total |ength of
the pin f4eltonek 'Pﬁs's@%ﬁﬁé‘d'l Metorohetifez1b 3EioR 365 Ranthd powdds rbédivimpiiletgur ed by
one or nore pin 196 ich protrudes fromthe surface of the shutter 140

nor e i nt 976 hehe®thei pewddrh adeelving halaulfacd e nbgzleosetion r Hikiakabstl39. The
formof the | oosening nmenbers nay be sel ected and defined as appropriate,
dependi ngh4athddidr Fdsitddm ehé apsly et 180b mehith endley tcireumifdfdntiallgadue tohe

i nsi de shape of the toner container, or toner flow characteristics. [0070]
(Second Exdasthtisat ) Now, toner supply devices 160Y, 160M 160C, 160K
and toner containers 38Y, 38M 38C, 38K according to a second enbodi nent of
t he presfggeo]nvention will be described hereinafter. As the toner supply
devi ces and toner containers have an identical configuration, except a

col or of a tonPhe ippwalel FBESIVIERNNMLNETO hovideds &t the meyzlviskttidre 185%a1d bed as
a toner supply device 160 and a toner container 38 with no

t oner - cotly siysisitpolry 189 st in the Mz rdéeivet t180had.in[£Dfixdd positional The
toner container 38A shown in FIG 18 and FI G 19 includes a container body
138 i n whélatioAsKipne THus, ¥ shbwadir IFIGR104, whver zhe toaceicentaihdd I8vi ng a
nozzl e receiving hole (insertion section) 139a arranged on the second end
side of phata) ARl toethebrditiondthotned T adcumukitédin aht lewspontt obtie e 162
havi ng a powder receiving inlet 170 to be inserted therein, and a supply
port 139Bomaidrdy ieRdiup inuhelcyntainemalestnatelndsy the liftvap codtici 188e, 188fy 138 to
t he powder receiving inlet 170, and a shutter 140 which is an shutter

nmovabl e origdivhiRb! h98hownGRFIGANOBCinstoneRd dapslend Bostipplied intd thel 39a.
Now, the nozzle receiver 139 having the nozzle receiving hole 139a and the
cont ai nehokAle ¥eckith 168 Aiacthe 8upplyvisdry 139b ahtiehé ipowides réceivng imlet 1@0.ng
subsequent figures), illustration of bearing nenbers, seal nenbers and the
i ke on fo@eapnection with the nozzle receiver 139 and the container body
138 is omtted. Then, in the toner container 38, the nozzle receiving hole
139a is arrang®Hat sty hetlée ofithe tohar @ntginet 3BAS thoturerein thedy 138,
and the center of the nozzle receiving hole 139a 01 is offset fromthe

cent er otontRiddr i9Buppliédrinte @hé absale sberibh 16Bonly whidw\thdyowddrt receifing 0072]

inlet 170 of the nozzle section 165 and the supply port 139b of the nozzle receiver
139 overlap in one turn of the container. In the case of the toner container 38B,
the toner T in the container is supplied into the nozzle section 165 every time
the lift-up sections 138e, 138f pass over the powder receiving inlet 170 of the

nozzle section 165 and the supply port 139b provided in the nozzle receiver 139,
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The tubul ar contai ner body 138 has helical projections 138, which protrude
toward the inside of the container, forned fromthe first end side 138a to
t he secorOgA/tsik® 138b on its circunferential surfacePCRAE2G180T624 | gur ed
to transport a toner contained therein fromthe first end side 138a to the
second end side 138b as the contai ner body 138 rotates. [0073] An
end face of the second end side 138 b of the container body 138 is provided
wi th an opening 138d into which the nozzle receiver 139 is inserted,
lift-up pesitionssf whith mafd in afe t@rpefthe bAntdifierhi ch driving force for
rotating the container body 138 is transmtted. A toner transported by the
hel i cal [gogegcti on 138c and accunul ated in a |ower part of the second end
side 138b or a toner accunulated in the | ower part of the second end side
138b from t he PREitbAEMT dupplieditifth the Byzdl@gettidd 165 is efirspofted Iethel 381
with the rotation of the container body 138. In the enbodinent, the lift-up
sect | 0nStrla%%%ortlséifevvarm7an;mﬂﬂﬁcth@pm&s&t{bﬁ patth 186)eandv dfvpshenr thighases

of fset by 180 degrees. Although there are plural lift-up sections 138e,

138f in bdimeRtibAPalENE6. tTRE dréppedienanY iofAl idto thetrhhéportpattiet6i ois 138e,
138f, or may be four lift-up sections arranged as with their phases offset

by 90 degh&eub Rbpfirna63 \Whlown iUFIGRY, mRde thankportdd s@ed isapplisd ytobthe
provi ded. The lift-up sections nay have any nunber and any shape as |ong as

t he nunbgevelpsinkliRvidaisy Adtheivh action of tiotraasparbpbledd161BM above to a
supply port 139b and the powder receiving inlet 170 to be descri bed bel ow

[0074] [o063] The nozzle receiver 139 includes a nain body tubular section
139c formed as an al nost cylindrical shape extending in a |ongitudinal

di rection of tAgof@néctitaiier38dy 38BGasa powdbrsidapsfeRqs bitRtbyaddibgsect i on
139d formed on one end of the main body tubular section 139c and configured

to be NDW¥kERinkGnéMBeF P90 firteealkingydohdBthetdtiet Accundalate] ﬁ@@aih\éisﬂggtyol e

(insertion section) 139a which is in comunication with the nmain body

tubul ar pemt139b fo3fie RNEr cohtAINY SBA t 38B b ahower in FIGSNA dril 1BseAked. Then,
t he nozzle receiving hole 139a and the main body tubul ar section 139c are

ar r angedcénfiguraisitiofthd toher camindi 38¢ 38D ishaind Aetiratoher carftaie 38AyNt
section 139d corresponds to the center of rotation O of the container body

138. The3pBz gkeeptefeRi theNbobétifig ld8mbrRdid0)en FBhA jont eb thaloseaingpn 139c
are formed so that the central part thereof is offset dowward w th respect

to the catrgberof90 Ayl ALY thepehy #ill be Yhinlyh@eseeibe@modi rotation 0 of the
cont ai ner body 138). The supply port 139b communicating with the nozzle

recei vinfpgeaje 139a via the nmain body tubular section 139c opens and is
formed on an outer circunferential surface of the main body tubular section

139c. [0075] As showhntFEETROdIIBahd 12Ae 12BNtheloop@iihg ahernbér 193 14 €
receiving hole 139a is arranged at the | owest position on the upstream side

of the ratahiaheberatiths cehtdrhef whithah hiroleltiolk3890d s forenedyed fiENt, the
cont ai ner body 138 rotates in an anti-clockw se direction in FIG 18 and
FI G 19. which a groove 190c for fitting to a pin 141 which penetrates a shutter 140 is

formed in one lateral face 190b. As shown in FIG.13, an outer circumferential

surface of a nozzle receiver 139 is inserted into the through-hole 190a. The pin

141 of the shutter 140 housed inside the nozzle receiver 139 is fitted to the

groove 190c from the lateral face 190b side. With this structure, the loosening

member 190 is made movable integrally with the shutter 140 while protruding

from the nozzle receiver 139 toward the inside of the toner container.

[0065]

In summary, the loosening member 190 is a member protruding from
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[ 0076] The supply port 139b is such forned that at |east a part
thereof is |ocated in the noving range of the shutter 140. A ring-shaped
seal nentEP 2aTeB90f a sponge nmenber for preventing a PERIP20R/BT6HPI | | i ng
I s mounted between the nozzle receiver 139a and the contai ner body 138.

[ 0077] As shown in FIG 18 and FIG 19, the shutter 140 and a coi
spring 142, urging neans, are inserted into the main body tubul ar section
139c. The coil 33 spring 142 is inserted between a bottom 139e of the main

body t ubthé@rnozglet reveive29139 ctotvalkdt thamidd8é off thdeoftuihérehodd018®caidked in
the main body tubular section 139c, and urges the shutter 140 toward a

posi ti onchfigased fodet misvable ial €k mbeingodkeetio®csl vhegshueter 139aimnd t he
supply port 139b, as shown in FIG 19. [0078]

conjunction with opening and closing operations of the shutter 140.

[0066]

The loosening member 190 is mounted to the shutter 140 so as to be
arranged on the inner end 140d side of the shutter 140. When the shutter 140
occupies the closed position as shown in FIG.13, the loosening member 190
occupies a first position between the second end side 138b of the container body
138 and the end of the supply port 139b. When the shutter 140 occupies the
open position as shown in FIG.14, the loosening member occupies a second
position between the first end side 138a of the container body 138 and the
supply port 139b. Specifically, the loosening member 190 moves to and from
the first and second positions with movement of the shutter 140.

[0067]

With the configuration provided with such a loosening member 190, as
shown in FIG.14, a space can be secured more easily around the supply port
139b, by the action of pushing away any toner accumulated near the supply port
139b as a result of sliding of the shutter 140, breaking down any toner
accumulated near the supply port 139b as a result of movement of the loosening
member 190, and rubbing through the toner accumulated near the supply port
139b,more specifically, on the nozzle receiver 139. This enables reliable supply
of the toner from the supply port 1139b to the powder receiving inlet 130. Thus,
powder contained in the toner container 38C, 38D can be reliably discharged to
the outside of the container, while preventing the powder from spilling and

flying from the container.

[0068]
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The main body tubul ar section 139c is |located in an internal space where at
| east the supply port 139b is opposed to the |ift-up sections 138e, 13f
when t he WO201207#B8ei ver 139 is nounted to the contai nePChgay11/8Bs2@nd
formed to | ength whereby the supply port 139b can ensure a stroke of the
shutter 140 when the opening shutter 140 occupi es an open position shown in
FIG 20. That is to say, the supply port 139b is provided so that it is
opposed to the lift-up sections 138e, 138f in the container body 138.

[ 0079] Stire Thetlbdenidkd membert UB0 lagrshowabRr Fids. 1tAn11Bumli124, not
only close the nozzle receiving hole 139a but al so bl ock a comunicati on

stat e of 19BdssuHAE m@abér, 18fexpeeted that slidfrigefesidtaned whefl thedodseaing The
shutter 140 is nmounted to the main body tubular section 139c via a stopper

menber, ﬁféinﬁ@ﬂ(ﬁi@tthﬁoﬁ%pwtbm@ﬂe&ué, 01t dliteshnithe hoxbitudihal directni | on
139c when it occupies the closed position. The shutter 140 is configured to

slide ingp théenozlR! fddadlerOIBO hk Othet Slgutté09dd pRYe4.i OThas aheWbwhnid-l G 19
when the transport nozzle 162 is inserted into the nozzle receiver 139, and

to nove FOGEhE Anai 6B fhoexampld)ale lobsdnlify 40ember enay baoi leddenimpens the
nozzl e receiving hole 139a and the supply port 139b but al so puts the

nozzl e rﬁﬁﬁﬂfér“%d)]&'lﬁavlﬁ%%rﬁﬁﬂeﬁih@ BO0W whielo [fendBAlted i dtd BEMCAIGFLY cat i on
state. That is to say, the shutter 140 functions to open the nozzle

recei vi ngirgetién. 1 39Athis dass pehes fuinbek HERY hiddoPthe bpeningalSRb hiaynodnit € 162
into the nozzle receiving hole 139a, and to close the nozzle receiving hole

139a i n depaifie ootk skedisgaeeibindel e dxaaiileoiftslidorg residthzcé maiild he
nozzl e receiving hole 139a. [0080]
the shutter 140 moves is large, the opening area may be increased. If the
sliding resistance is small, no opening 190d may be formed or the opening area
may be reduced. As shown in FIGs.15 A and 15B, as means for adjusting the
opening area, multiple openings 190d may be formed or adjustment may be
made by changing size of the opening 190d.
[0069]
A form of the loosening member shall not be limited to a ring shape.
For example, it may be a loosening member 190B, as shown in FIGs.16 A and
16B, configured to have multiple vane members 195 spaced in a circumferential
direction, a loosening member 190C, as shown in FIG.17A, configured to have
the pin 141 protruded toward the inside of the container from the surface of the
nozzle receiver 139 by extending total length of the pin 141, or a loosening
member 190D, as shown in FIG.17B, configured by one or more pin 196 which
protrudes from the surface of the shutter 140 more into the container than to the
surface of the nozzle receiver 139. The form of the loosening members may be
selected and defined as appropriate, depending on the sliding resistance while

the shutter 140 slides, the inside shape of the toner container, or toner flow

characteristics.
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The toner container 38 such configured is mounted by being slid fromthe
front side to the back side of a main body of an inage form ng apparatus
mai n bodyWoQ012/68#13%hat t he second end side 138b of the ®CHUJAIMEP7S6dYy 138
is located in the back side of a toner container storage section 31. This
direction shall be a nounting direction. [0081] FIG 19 is an overal
view of a toner supply device 160. The toner supply device 160 has a
transport nozzle 162 inserted into each toner container to receive supply
of a tonpo7ohnd a transport path 161 connected to the transport nozzle 162
and a devel oping device 5 and transporting the toner supplied to the

t ranspor {Sdeeid FmBdBBmleatt he devel opi ng device 5. The transport nozzle 162
is arranged in the back side of a toner container storage section 31 (the

body 100 of thNowgRr kapplytievidesd6oYUsE0MP160@ 160K had efasettdifie shutter
140 of the toner container to be inserted into the toner container storage

section gy, %Myssmpmeracd&aiﬂdgxo & s6¢onderhbeditit lof the PeesehaMsvitiond by the
transport nozzle 162 is provided between the transport nozzle 162 and the

t ranspor {yilpdk dedéibedhsteidiftdronAk ths tenedupplly Hevicéeahd sisdr@ohtaiabls 161 vi a
t he sub hopper 163. [0082] The transport path 161 includes a hose

161A, anHave hhademddl coRfigiratfohBerddpsa0@slor of 4 Eehdrdfiar fhbA canthihé@tesporti ng
the toner fromthe sub hopper 163 to the devel oping device 5 by rotating.

[0083] e set, they Wile bk ldeB&HI ad1@E3het skipply H6Vibsl260 antubtinar coaihe secti on
165 to be inserted into the nozzle receiver 139 of the toner containers 38,

a connecBs At ab BordrioRsitidastifyitg Mg € MeCl Koatthehednd the sub hopper 163,
a transport screw 167 arranged in the nozzle section 165 and transporting

t he tonefposuppl ied fromthe tonner container 38 to the connection path 166,
and a seal nenber.

The toner container 38A shown in FIG.18 and FIG.19 includes a
container body 138 in which a toner is contained therein, a nozzle receiver 139
having a nozzle receiving hole (insertion section) 189a arranged on the second
end side of the container body and configured to allow a transport nozzle 162
having a powder receiving inlet 170 to be inserted therein, and a supply port
139b configured to supply a powdery toner in the container body 138 to the
powder receiving inlet 170, and a shutter 140 which is an shutter movable in a
direction to open and close the nozzle receiving hole 139a. Now, the nozzle
receiver 139 having the nozzle receiving hole 139a and the container body 138
rotate relatively. In the figures (also including subsequent figures), illustration
of bearing members, seal members and the like on a connection with the nozzle
receiver 139 and the container body 138 is omitted. Then, in the toner
container 38, the nozzle receiving hole 139a is arranged inside the outer
circumference of the container body 138, and the center of the nozzle receiving
hole 139a O1 is offset from the center of rotation of the container body 138 as
shown by letter O.

[0072]
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[ 0084] The nozzle 165 extends in the |ongitudinal direction of the
toner container, and its outer circunference can be inserted into the
nozzl e r NOI2EY074B39 from the nozzl e receiving hol e 139aPCDIPIHE0BGREr
circunferential surface on the tip side of the nozzle section 165 is forned
a powder receiving inlet 170 which receives a toner fromthe supply port
139b of the tonner container 38 and guides it to the transport screw 167. A
| ength of the nozzle section 165 is set so that the powder receiving inlet

170 can be oppDhedubaldrheontaixdry bpdy t 1383 Haswhelical herojeetivhe 138;t which s
inserted into the nozzle receiver 139. A convex section 165a is forned at

the tip pfotilide towadehedasidenf thS camtaimai formedrremstherfiret end sidesk38h sect i on
140b of the shutter 140. [0085] The connection path 166 is forned

i nt egr al b/t sdvoad kadesi@®d38b onhigs biezuméereatinl surfi6d dndcigteedfignrdadito
opposite side of the powder receiving inlet 170, and in conmunication with

t he nozzi@nspeiti fonk®Tontdiaed ahersin faneithe rfiyst ehdtside 038s ts thé sbaymied t hat
it is located on a top face of the nozzle section 165. The transport screw

167 has @ndeideVI38bals the cobAtdnéobedd138 tutatdse tip side of the nozzle section
165 to the connection path 166, and is rotatably supported by the nozzle

section [@gy3][ 0086] The powder receiving inlet 170 is formed so
that it is opposed to the supply port 139b of the nozzle receiver 139, when

the nozzl e secAnshdlfifeei of thesseededl ehdtsidd 188 doof thenesnthotty Body 138is t he
nozzl e receiving hole 139a of the nozzle receiver 139. [0087]

descri pt pesvi@dd With dhiopeniiey 188d 186 whidhhthe nowdle seqeiver IBYisCmsdtiod I | be
omtted as it is identical to the first enbodi nment.
lift-up sections 138e, 138f, and a gear 143 to which driving force for rotating the
container body 138 is transmitted. A toner transported by the helical
projection 138c and accumulated in a lower part of the second end side 138b or a
toner accumulated in the lower part of the second end side 138b from the
beginning is lifted up by the lift-up sections 138e, 138f with the rotation of the
container body 138. In the embodiment, the lift-up sections 138e, 138f are
arranged opposed to each other with their phases offset by 180 degrees.
Although there are plural lift-up sections 138e, 138f in the embodiment, there
may be any one of the lift-up sections 138e, 138f, or may be four lift-up sections
arranged as with their phases offset by 90 degrees. Alternatively, four or more
lift-up sections may be provided. The lift-up sections may have any number
and any shape as long as the number and the shape allow a toner to be supplied
from above to a supply port 139b and the powder receiving inlet 170 to be
described below.
[0074]
The nozzle receiver 139 includes a main body tubular section 139c

formed as an almost cylindrical shape extending in a longitudinal direction of

the container body 138, a ring-shaped bottomed mount section 139d formed on
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[ 0088] Wth reference to FIG 19 and FI G 20, operation of the toner
supply device 160 thus configured will be described. Wile the toner
cont ai nerw@g01247¢¥3ansported or stored before bei ng nounP€d/IPYWI/NB62ONeEr
cont ai ner storage section 31 shown in FIG 2, the nozzle receiving hole 139a
is closed by the shutter 140. That is to say, the toner container is
generally a sealed state as comuni cati on between the nozzle receiving hole
139a and the supply port 139b is blocked. Fromthis state, as shown in FIG
19, w t hohdnendp€vhe ghaindddgitdbuks sactivm 189¢land tcbafigared todmnineunesd 68 i s
noved in a nmounting direction and horizontally inserted into the toner
cont ai nethe b@titageerskrly 138 ,3nd YHe Rotile redsieirg holeimseetos settien)cBBae X
section 165a of the nozzle section 165 is inserted into and engages with
t he recegdfi¢h i comnividbatidn whth sheitnigin Belly, tubulat beionh#38hahd éntol40 i s
integrated with the transport nozzle side 162. [0089] When the toner
cont ai neiwh3éh ithe ttHridpert AOAAE id ndelttedro Mien) ghelinbedeireteiviaty hblewr89an
FI G 20, the shutter 140 is pushed into the container body 38 by the nozzle
section 3A8 thgamasi bady Wububkg $eetion 189ct e efiangs@roma cbaial Thee, taarder
cont ai ner 38 stops nDV|ng when they are totally housed in the toner
cont ai neforgied s0that @hé cortes bf eiwmohat bedtidn £30H cirtespbdda tothd bentepof ai ner
body 138 is rotatably held by a support, and occupies a nounted position.
The shut ¢gtatibdiof thelcbhgdingd bety 188, tThe aopilairsedivingdyoloyl 30heanibehd e
section 165 until the toner container 38 occupies the nounted position. By
t he tonemdifAodynibubd weidnyidte drlecformedtsdtipashti@ntral s thérdeef isl40
stops sliding and occupi es an open position. Then, not only the nozzle
recei ver offSfaloniwaldswithires;saep pd ¥hepesriterl SBtheaheunipssetion 139d (s chmoeyn in
Fig. 10, the powder receiving inlet 170 is fornmed in the nozzle receiver
139 and gpprationi®of tie cntingr pody 138Rb Tlacaimsly pbosl 39w inurscating
comuni cates with the inside of the toner container. [0090] Wth the
toner coRiigh fRé ndZzleUrdtevimy iholy 889a adatthe inairerbody Nfubular s@fionat3dsdie
nozzl e receiver 139 arranged on the second end side 138b of the container
body 138opé&k aadi 20forntedpph Yarp @iiterl 3Rounderential etirface adfl the ninnbady e
section 165 of the transport nozzle 162 having the powder receiving inlet
170 to beubwlaebétibn 1B9cei n and to supply the toner in the container body
138 to the powder receiving inlet 170, and the shutter 140 supported by the
nozzl e r gaEisyer 139 to be able to open and cl ose the nozzl e receiving hole
139a and sliding in response to insertion of the nozzle section 165 of the
transport nozzletHéSmbotinédte thoéeteal prtiof the nbgile rd@vingfhold@39wix | e
receiver 139 to open at |east the nozzle receiving hole 139a and the supply
port 139%areaizedciete lewédtgositivh én flecapstirégmideofliRarotatiéhdirectimeofrent ,
and to close the nozzle receiving hole 139a in response to di sengagenent of
t he nozzkke s@thirt body 1380 MIh ke Reabddément, eheicogtdintebdBOa38 rhtatewnv| e
receiving hole 139a and the supply port 139b are kept in a closed state
until thannerztlecleeizkiddrection ih FIGIESLan@ TGP0 the nozzl e receiving hole
139a of the nozzle receiver 139. Thus, when the nozzle section 165 of the
transpor{0omsizl e 162 is di sengaged fromthe nozzle receiving hole 139a to
repl ace the toner container 38, any spilling or flying of the powder can be
The supply port 139b is such formed that at least a part thereof is

located in the moving range of the shutter 140. A ring-shaped seal member
formed of a sponge member for preventing a toner from spilling is mounted
between the nozzle receiver 139a and the container body 138.
[0077]

As shown in FIG.18 and FIG.19, the shutter 140 and a coil spring 142,

urging means, are inserted into the main body tubular section 139c. The coil
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prevented as the nozzle receiving hole 139a and the supply port 139 are
kept in the closed state by the shutter 140. [0091] When t he

cont ai nerwpadi2/0r389r ot at es, not only the toner contai ne®@CIrAP2HEOBOR ai ner
body 138 is transported to the second end side 138b by action of a helical
groove 138c but also the transported toner T is mxed with a toner T
accunul ated in the |ower part of the second end side 138b. [0092] As
shown in FI G 21A, when the toner container 38 rotates, due to the rotation,

t he t onegpringdd2nylinéerted betwirnl Dbettomal 39e0df ﬁHeemannbedylennbmlsr lsedticadl up in
t he contalner alternately by the lift-up section 138e, 138f, during which,

as shown189 dridGa2dditorh MeLObosfethel sHuttps 140dlotsted Lippthee thaintpdyhtubdaz | e
section 165 via the supply port 139b and the powder receiving inlet 170.

That is bectioay139d) dofdeusdsethel shutter 140 eswaahuaposttiorsfclodddepsdition) fo i n the
cont ai ner body 138 is supplied into the nozzle section 165 every tine the

lift-up sResithesnokaRereckdhg tale 139ar andiehpasugely Heetl8dhgas shewnliD of the
nozzl e section 165 and the supply port 139b provided in the nozzle receiver

139, posErgorg of which match, in one turn of the container. [0093]

As shown in Fig. 20, the toner T supplied into the nozzle section 165 is
transpor {ggfgpy the transport screw 167 toward the connection path 166, and
drops on the connection path 166. The dropped toner T is fed into the

transport pat hThelmyim bollg tubiildiopationl 8396 ivWscatéd th G Anterndl tspagsport ed
and supplied to the developing device 5 by rotation action of the transport

screw 163heré @094dst [the isippBpedi 189t is cpPpobdit to e lift-1ie eedtionagl 38e| @3£39a i s
arranged i nside

when the nozzle receiver 139 is mounted to the container body 138, and formed

to length whereby the supply port 139b can ensure a stroke of the shutter 140

when the opening shutter 140 occupies an open position shown in FIG.20.

That is to say, the supply port 139b is provided so that it is opposed to the lift-up

sections 138e, 138f in the container body 138.

[0079]

The shutter 140 is a tubular member and configured to not only close
the nozzle receiving hole 139a but also block a communication state of the
supply port 139b when it occupies the closed position. The shutter 140 is
mounted to the main body tubular section 139c¢ via a stopper member, and
prevented from jumping out of the main body tubular section 139¢c when it
occupies the closed position. The shutter 140 is configured to slide into the
container body from the closed position as shown in FIG.19 when the transport
nozzle 162 is inserted into the nozzle receiver 139, and to move to the open
position as shown in FIG.20 where it not only opens the nozzle receiving hole
139a and the supply port 139b but also puts the nozzle receiving hole 139a and
the supply port 139b into the communication state. That is to say, the shutter

140 functions to open the nozzle receiving hole 139a in response to insertion of
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the outer circunference of the container body 138, and the center of the
nozzle receiving hole 139a 01 is offset fromthe center of rotation O of

t he cont avOep12h5ds9138, the transport nozzle can be fre@CyJarManezh. Thus,
such free |l ayout of the transport nozzle 162 enabl es downsi zi ng and cost
reduction of the device main body. In addition, if a central part 01 of the
nozzle receiving hole 139a is offset fromthe center of rotation O of the
cont ai ner body, the supply port 139b can efficiently collect any toner

dr oppi ngtli¢ erarspert nowzle 18R lintd thd @ozAatracdivitig holbaBPal 3Bdbwcedosetide
nozzle receiving hole 139a is located closer to the vicinity of the inner

wal | of thbgzle eededvifg il 189din idxponyvd tndisbRgadenméntasfrths dethspbrit Mezzieent er  of
rotation 0 of the container body 138. [0095] As the device mai n body

can be doeRs$ioneehe hbfl€ psveRiing holeolB0al38 may be nore easily nade | arger.
Thus, as volune of filled toner can be increased, a replacenent cycle of
t he tonefoosoft ai ner 38 can be extended. [0096] As the supply port
139b is provided in the nozzle receiver 139 so that it is opposed to the

lift-up secti oThe ¥886r cont8indrres b@clﬂ@m@%ﬂ@& 8 aayuritad, byt beinghd froport 139b

can efficiently collect the toner T which is stirred up by the lift-up
sect i onstHa3@@ont k3l tatkk BAClOSidUS 4 Mdihhodsi ¢fdn @88 fdrming appddatidie one

hand, when the toner container 38 is disengaged fromthe toner container

st orage sffihibody3100, sbetha®rBé seeotdend sid2B138b bPYies cortaime Bodgni3Sigle from
the nounted position as shown in FIG 20. Then, with the novenent of the

toner coldcatdtein fifd bddkesitle afarohér Boiralr Migragenestion 81f r Thid divedtivit ai ner
body 138, and the shutter 140 is pushed back by the urging force of the

coi | spr gh4ll b4 hmoemihfdirepgsnposition to the closed position.
Consequently, the supply port 139b and the nozzle receiving hole 139a are
cl osed bypgd1¢ shutter 140.

FIG.19 is an overall view of a toner supply device 160. The toner
supply device 160 has a transport nozzle 162 inserted into each toner container
to receive supply of a toner, and a transport path 161 connected to the transport
nozzle 162 and a developing device 5 and transporting the toner supplied to the
transport nozzle 162 to the developing device 5. The transport nozzle 162 is
arranged in the back side of a toner container storage section 31 (the body 100 of
the image forming apparatus) so that it is opposed to a shutter 140 of the toner
container to be inserted into the toner container storage section 31. A sub
hopper 163 for storing the toner to be transported by the transport nozzle 162 is
provided between the transport nozzle 162 and the transport path 161, and the
toner is supplied to the transport path 161 via the sub hopper 163.

[0082]

The transport path 161 includes a hose 161A, and a transport screw
161B arranged in the hose 161A and transporting the toner from the sub hopper
163 to the developing device 5 by rotating.

[0083]
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[ 0098] As shown in FIG 25A, in the enbodi nent, a | oosening nenber
290 for breaking down a toner accunul ated near the supply port 139b is
provi ded WO 20R&7413at t er 140 descri bed above. As shown i RCEN®RAFA862he

| ooseni ng nmenber 290 is configured by a pin protruding outward fromthe
outer circunferential surface of the shutter 140, further penetrating a
hol e 139h fornmed in the nmain body tubular section 139c of the nozzle
receiver 139, and protruding into the contai ner body 138. That is to say,

t he | ooseni ng Thelieinspdvt ndzAle MBTORICIdeR! 4 tdbalhirt fodzhe séatiind @65 ftothe
contai ner body 138 fromthe nozzle receiver 139 and configured to be able

to nove jnyedtedOititd)@héincgle @Re®br 1139 dthiliet het40ntdin€@NB8INE cofRedttdnn an
openi ng and cl osing operation of the shutter 140. [0099] The

| ooseni ngafie eheliectidg EHRCHPLAS sactidord I65pRsd thesubhRéspert 168; calpiasspbie second
end side 138b of the container body 138 rather than the end of the supply

port 139%crekeneyherahéd ch MO meelpsatidnnacs! asedraasidrtiag. thd tesaupi es a
second position where it occupies the first end side 138a of the container

body 138ghgplRaY frohnthd benrieidhyaipef 381&thebsihektion Pasht 166, aedupisesl t he

open position of the container body 138. Specifically, the |oosening nenber
290 novegdnghdrne first position and the second position as the shutter 140
noves. [0100] Wth the configuration including such a | oosening
menber 2f84s shown in FI G 26, when the shutter 140 slides, the |oosening
menber 290 al so noves. This nmakes it easier to securely acquire a space

around the supphy fedde 1$3bextbhds, ird theNPhghtadikd dibétidd Yofdilec hanged t o
the outside of the container while the toner contained in the toner

cont ai negontBiney, AH& RS @dr leiretinTPientce REnHe fspitea AU the nbide Gesdivémer .
Al t hough the | oosening nmenber is configured by one pin here, it may be such

confi gur g kv the bk e@ivingticdé 1898, f OanthehriteBticidadrehtiBlb@fagect i on
138c. The protrusion of the pin does not have to be a fixed anmount, and

lsﬁ 2 geénfigﬁ fgrli? tipPdifs offEhe Rezzd sexioat 195yis Fomiéd ahowalel GefBiRingdRksv OFTONV eXx

which receives a toner from the supply port 139b of the tonner container 38 and
guides it to the transport screw 167. A length of the nozzle section 165 is set so
that the powder receiving inlet 170 can be opposed to the supply port 139b when
the nozzle section is inserted into the nozzle receiver 139. A convex section
165a is formed at the tip of the nozzle section 165 so that it enters into a
recessed section 140b of the shutter 140.
[0085]

The connection path 166 is formed integrally with a base end of the
nozzle section 165 located on the opposite side of the powder receiving inlet 170,
and in communication with the nozzle section 165. The powder receiving inlet
170 is such formed that it is located on a top face of the nozzle section 165. The
transport screw 167 has a screw section 167a formed from the tip side of the
nozzle section 165 to the connection path 166, and is rotatably supported by the

nozzle section 165.

[0086]
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A | ooseni ng menber shall not be limted to a pin, and may be a ring nenber
19 having a through-hole 291a forned at the center, as shown in FIG 25B,
for exanpWe.2012/7#1s case, the main body tubul ar secti oRCIZB11/8786ser t ed
into the through-hole 291a of the ring nenber 219 and slidably supported by
the main body tubular section 139c. In addition, by form ng a groove
section 291c on one l|lateral face 291 of the ring nmenber 291 to fit into a
pin 293 penetrating the shutter 140, and fitting the pin 293 into the
groove secti onTRY howdee rebeividiRSinet 170\e formhed salthyt \it i oppesedhtot ther 140
and break down the toner T accunul ated near the supply port 139b through

the ”Dvemlyoﬁoﬂ: nBobhoft tiey nbdfle de0did@t 139, when themobzlerdeotlonel6s isal t hough
the central part 01 of the nozzle receiving hole 139a is arranged at the

| onest  phgettedringd thd eontatidradysi38efrom tHeenslardeivids held 189 of thehe
contai ner body 138, with respect to the center of rotation O of the toner

cont ai neqoBde tERRic2i139r body 138), arrangenment of the nozzle receiving hole
139a is not limted to this position, and as shown in FIG 21A, may be
arranged[dg®iveen the | owest position and the highest position on the
upstream side of the rotation direction of the container body 138,

specifically, Ariesbeption of thwdeies dedite 130bfIthe abrer supplieevizpd60fwidin t he
center of the lift-up section 183e to the center of the lift-up section

138f whepe bhfitted k- it4s identiéalto 1BS Aréterbsditiemped above. [0103] Such
an arrangenent of the nozzle receiving hole 139a enabl es efficient

collecti fogpg®] the toner stirred up by the |ift-up section 138e or 138f as a
result of rotation of the container body 138. [0104] I n each node

descri bed abovwith hefekon@r t¢ WGP emd3BIG203 opetai@edf the i toakr gupplye 138c
formed in the container body 138, and configured to transport a toner in

the cont gevigs 180thusIBnfisarad Wil berddscibed.si Wailé3be tohef bentadmdradiés to the
second end side 138b into which the nozzle section 165 of the transport

nozzl e 1@ehnrispoitBaedrt StbredibEnRr beigh etigited @0t Ehen €dndrocortantert Sterggeesent
i nvention applies shall not be limted to this configuration. For exanple,

a wel | - kgesmvbnogl sldvad irf PIG 2, e nedzld Rgelvimeholeyl 39atiatlosed by thdshwioer ai ner
body 138 nmy be arranged as an additional nenber in the container body 138.

O, in phage afdthis abows, rehat teeededigthim?! i eavall38c subledestaté eds si de is
concave and whose inner side is convex, a helical convex section having a

convex i phamEtisaticBetwdeRatb ndaKle Recditingdidle 1394 dad chasaysly poyt b89kpr ovi ded
in the container body 138 to transport the toner.
is blocked. From this state, as shown in FIG.19, with the opening 138d side as
a tip side, the toner container 38 is moved in a mounting direction and
horizontally inserted into the toner container storage section 31. When the
insertion proceeds, the convex section 165a of the nozzle section 165 is inserted
into and engages with the recessed section 140b of the shutter 140, and thus the
shutter 140 is integrated with the transport nozzle side 162.
[0089]
When the toner container 38 is further moved to the mounting direction,
as shown in FIG.20, the shutter 140 is pushed into the container body 38 by the
nozzle section 165 against an urging force of the coil spring 142. The toner

container 38 stops moving when they are totally housed in the toner container

storage section 31 and the first end side 138a of the container body 138 is

37



[ 0105] The powder container to be used in the inmage form ng
apparatus according to the present invention has a contai ner body for
transpor tWagIpaidsP cont ai ned therein fromthe first en®@C3Ja11/678e second
end side thereof by self-rotating; a nozzle receiver having a nozzle
receiving hole rotatably arranged on the second end side of the contain
mai n body and configured to allow a transport nozzle having a powder
receiving inlet to be inserted therein, and a supply port arranged in at

| east a petatably Heldby azstipports aad\vecupias aaasintgdrdition. s Ufh shuitber ptovder in
the container body to the powder receiving inlet; and an shutter which is

nmovabl e igfuatlihn sid imo the coptiinénbodyt by ¢hé hezzle zatttor @6Biuntiighbabger and
configured to open the nozzle receiving hole in response to insertion of

the trangihind?038! ecdupics the monantedl position. ngBhotle: adfett @ofitdfer t3®& nozzle
receiving hole in response to di sengagenent of the transport nozzle from

t he nozzbeupeit thdghouited pokiciog) thd Sleutier 214€ staedliding aldl ecuipiesrananged
i nside the outer circunference of the container body, and a central part of

t he nozzbgen p6gitishNgThehndtSondy EEehoZle MedelivercE3%adiutaflsd thedupiily @ort he
cont ai ner body. [0106] In addition, the nozzle receiver 139 is

r ot at abl Y3giyRRe dpefed Oahid @sCsHiwai e Fipod, fldSpowder rbwiviaptihidt PFY is 01 of
the nozzle receiving hole 139a is offset fromthe center of rotation O of

t he toneforedl @i f18 nokld @auivirESD Mb})ﬂ)@&ﬂ- tol thet fipplg poet 1891e 1dcabats por t
nozzl e 162 and the nozzle receiving hole 139a may be displaced from each

ot her i naBowd, hadthas estnindinicates &fitlotheMigidd dfeht aossr wpbdiaener 38 is nount ed
to the toner container 31 (the inage form ng apparatus main body 100).

[0107] [0090] To avoid this, in the enbodinent, the toner container 38 is
provided with a structure to align the nozzle receiving hole 139a with the

position of thWitk ghes pstidr ddatziner 88 Zuchreafifufe, lag theTofiéO¥snthindri38 22A, an
inclined surface 390 inclined fromthe transport nozzle 162 side toward the

i nsi de ohak hheCAPEAS TREeibOH V1303 Brriangbdrdredhenseeond nwhd aide 138 off thde
nozzl e receiver 139 opposed to the nozzle section 165 of the transport

nozzl e 1egntaditt Hod§ 138ZaldEhavagiawupplyrpde 188D aohfigarddogaldw thd fezziteepest
section 390b in the inclined surface 390 toward the contai ner body 138. The

i ncl i nedgs&dtidnal6s SBthet@andport hozA6d63 IhdeidOthy pevddieresbighasinl&er10 1 390a
| ocated on the transport nozzle 162 side and the second end side form ng
t he deep®stinssi¢éd @her@dWand to supply the toner in the container body 138 to the
powder receiving inlet 170, and the shutter 140 supported by the nozzle receiver
139 to be able to open and close the nozzle receiving hole 139a and sliding in
response to insertion of the nozzle section 165 of the transport nozzle 162 into
the nozzle receiving hole 139a of the nozzle receiver 139 to open at least the
nozzle receiving hole 139a and the supply port 139b connected to the nozzle
receiving hole 139a in the embodiment, and to close the nozzle receiving hole
139a in response to disengagement of the nozzle section 165 from the nozzle
receiving hole 139a, the nozzle receiving hole 139a and the supply port 139b are
kept in a closed state until the nozzle section 165 is inserted into the nozzle
receiving hole 139a of the nozzle receiver 139. Thus, when the nozzle section

165 of the transport nozzle 162 is disengaged from the nozzle receiving hole

139a to replace the toner container 38, any spilling or flying of the powder can be
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[0108] Thus, as shown in FI G 22A, even when the nozzle section 165
and the nozzle receiving hole 139a are displaced fromeach other in the

ci rcunf erEat20)07di3pecti on, the tip of the nozzle secti oRCIAB2HAT Y s t he
inclined surface 390 with the toner container 38 noved in the nount
direction. If the toner container 38 is further noved in the nount
direction, the nozzle receiving hole 139 rotates by being pushed by the
nozzl e section 165. Thus, the tip of the nozzle section 165 noves al ong the
i ncl i nedpgdiichtskas e AbzAdeedadAnf BolecTIIav ahid 1RO sapylytgoet U8@Res kepieli | on
390b is opposed to the nozzle section 165. Specifically, in conjunction

W t h t hethwslesadétatd by tiee slatesr t40t ai ner 38 in the nount direction, the
nozzl e receiving hole 139a rotates and noves to the position which matches

t he posifgom]of the tip of the transport nozzle 162. Thus, the toner
contai ner 38 can be nounted to the toner container storage section 31 (the

i magi ng devi ceWHdntheQdutalifieh badyt 18Bikotats| A6t Gl Whe tdier@bheiihéd iwthd her eof ,
and thereby the toner container 38 can be set nore easily. [0109] In

the enbogdintaifer Bddy 138 lis BRcthspuFtbda® tH0sdcnd @ndeside N 3ghebyageibe ofecei ver
139, and the nozzle receiver 139 is rotated with the inclined surface 390

bei ng i nheR&lagroovd 1B8¢ bat s tiee sRGishOFted Goné1o Taist Mivedd GatH ¥ @dheg!T t he
nozzl e receiving hole 139a with the nozzle section 165. However, the nethod

of changhf@mhiRt@PHE thedowet phirofiths sbeoridesif sidled3Bbl € 139a is not linited
to this. For exanple, a convex section may be provided to the nozzle

recei ver [Jo$]to be attached to the container body 138 and a recessed
section which has a wider receiving port and gradually narrows inside my

be provided toAkRBoR@dih FIQ.20A, wHia thegmek @bATdifen BRALELLYS - dueh&Nthd he
nozzl e section 165 and the nozzle receiving hole 139a can be set in the

proper pgstiatioANEhdtones Maccuitiatedrnythe Rddr paeeebid Grtainenss liftadagdi ti on,
in the case where the nozzle section 165 is arranged opposed to the | owest

posi ti onjn Bhé bentmser’ Aeanhad; 181 tHhBtNGY séRionet88ey a38T, 2urihh whick 4
receiver 139 may be configured to have its own center of gravity at the

nozzl e rgk&kdiiNFICLEB, th8aona ™l drbss A6d 24 Supplied vkd théAb#zld S&aionf 165he
nozzl e receiver 139 can be always set in the |lowest position by utilizing

the wei gba (e Wply poft 139tLand®tEé powdeLtaderdnpdhlet 130a. Thetl kO say, in
Furthernore, as shown in FIG 23, In the enbodinent, a mni hopper 240

comuni cgld Bgsebf bhis®net Rehtaine B8 188D taw Fahhedcorsaihep Buder 138 & age
section for collecting the toner in the container body 138 is provided in

t he nozzkgppleskinmerthantbzzid sdctiohy16 BRI ttiine theclikail sddtdhsIBBs, 138f A
nunmeral 239 is assigned to the nozzle receiver according to the enbodi nent.
[0111]  pass over the powder receiving inlet 170 of the nozzle section 165 and the supply

port 139b provided in the nozzle receiver 139, positions of which match, in one

turn of the container.

[0093]

As shown in Fig. 20, the toner T supplied into the nozzle section 165 is
transported by the transport screw 167 toward the connection path 166, and
drops on the connection path 166. The dropped toner T is fed into the transport
path 161 via the sub hopper 163 shown in FIG.19, and transported and supplied
to the developing device 5 by rotation action of the transport screw 161B.

[0094]

In the embodiment, as the nozzle receiving hole 139a is arranged inside
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A configuration of the nozzle receiver 239 is sane as the nozzle receiver
139, except for the mni hopper 240. As shown in FIG 23, the m ni hopper
240 has awvbaorizhae forned |i ke a fan protrudi ng from t RETUBMIL/ATS62MI N body
139c, with the Iower part of the mni hopper in comunication with the
supply port 139b and the upper part being an opening 240a w der than
opening area of the supply port 139b. [0112] As shown in FIG 24, the
m ni hopper 240 is forned at a position opposed to the |ift-up sections

138e, 13fHe bitek Rercaaifeinge lof el Yordtadierihly 138; andztHeccenteeofdie 232ld S
nounted to the container body 138. [0113] When the toner

cont ai nefectR8ng Mol 4394 © Nz sfetrfesai ther centeof futhtign @ df ithe RustieRerd nto the
nount position as shown in FIG 24, the nozzle section 16 is inserted into

t he nozzhedy e3&ithe Bearspbet do¥2R diin BdRedl9 Zztendedc e Thais, A frédRiydltiof er 140
noves to the open position, and the supply port 139b is in conmmuni cation

W t h t hetiRoeiRispbaCROIZE 162 Undblek/dowhéldikd] and cost reductivahof the ddvice
cont ai ner body 138 includes the nozzle receiver 239, an area for receiving

the tonemashibodfd IPadiitibheiflal dentisd paecOl@fshd a8ezle Yodiviagthols 0894 g by its
own wei ght when the container body 138 rotates increases, thereby being

abl e to gftdteeémithe deabs ofidtatied U 6f gt dontaindr Pody,echempply best E3PH oner in
the m ni hopper 240. Consequently, the anmount of toner to be transported by

the trangpeefficieiitBVéolleét AnyPtbriel aré;]smﬁlgfrdm the indf¥? walkof the deavsiarmarcei vi ng
inlet 170 can be stabilized. [0115

body 138 because the nozzle receiving hole 139a is located closer to the vicinity

of the inner wall of the contain main body than when the it is arranged at the

center of rotation O of the container body 138.

[0095]

As the device main body can be downsized, the container body 138 may
be more easily made larger. Thus, as volume of filled toner can be increased, a
replacement cycle of the toner container 38 can be extended.

[0096]

As the supply port 139D is provided in the nozzle receiver 139 so that it
is opposed to the lift-up sections 138e, 138fin the container body 138, the supply
port 139b can efficiently collect the toner T which is stirred up by the lift-up
sections 138e, 138f and drops due to its weight.

[0097]

On the one hand, when the toner container 38 is disengaged from the
toner container storage section 31, the toner container 38 is moved to the front
side from the mounted position as shown in FIG.20. Then, with the movement
of the toner container 38, the transport nozzle 162 comes off from the container

body 138, and the shutter 140 is pushed back by the urging force of the coil

spring 142 from the open position to the closed position. Consequently, the
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As descri bed above, the powder supply device according to the second
enbodi nent has a powder container, a transport nozzle inserted into the
powder comOapré7413and configured to have a powder recei PChgPRO1L/818620 whi ch
powdery tonner is supplied froma supply port of the powder container, and
a transport path connected to the transport nozzle and a devel opi ng device
and configured to transport the toner supplied to the transport nozzle to
t he devel opi ng devi ce, wherein the above-nentioned nozzle receiver is

r ot at abl yupplpswrt 489b auridithecnoizié pedeiviagyhols 139 cwd @losedriyatheeshutdecent r al
part of the nozzle receiving hole is offset fromthe center of rotation of
t he cont agper body, and the supply port is arranged to be | ocated within

t he contai ner body. The image form ng apparatus according to the
second efdpog] nent includes the above-nenti oned powder supply device.
[0116] According to the second enbodi nent, since the nozzle

recei vi ng hol eAsshawnamdFIG.1264] te théentbhsdanent, rclosbaiiagasembet B0 dont ai ner
body, and the central part of the nozzle receiving hole is offset fromthe

center obrdaking deWwnaf tonle aé@ithalaned nbatthe Suiply portsi8Ibtis peavitied dathde
freely arranged, thus enabling downsizing or cost reduction of the device

mai N bodyhattep 190 dbs@tbedasbowt. OAskshewnrig FIG.254, tHedossatihg Aehaber. 2900
addition, if the central part of the nozzle receiving hole is offset from

t he cent & copffighédby apifbréthadaghnivaed flveayhe bliter slippinfereatial s@face
efficiently collect any toner dropping fromthe inner wall of the container

body becafigiee hattepa4De fireher penetritihg d holeot3gledorohers i the rhkie hody nity of
the inner wall of the contain nmain body than when the it is arranged at the

center otubwWhatieetion§ 18%e of OtHeanbezle bestgivel 0139)] and protrédingesittoi tied above,
with the invention according to the first enbodi mrent of this case and the

i nvent i oBortadrdbedy 188.t NEhste ot seyythedi 1aBseningSnéhbed @90riscomehber has a
nozzl e recei ver having a nozzle receiving hole arranged on the second end

si de of phstradinigaionthe isidy oftHe eonfdiger betyt V38 fdopvtle ho2aile peddiveiordd e
havi ng a powder receiving inlet to be inserted therein or renoved

t her ef r oghd anpdfigufsdotd Ye RbIE tamov8dada niovdhg lde@stion dfahe shiuttdrel4tonz! e
receiver and configured to supply the powder in the container body to the
powder r ggrgurtticn witlein opéidgamdsdlosihg bpbeitivt sfaliebhatten 180di rection to
open and cl ose the nozzle receiving hole and configured to open the nozzle
recei vin{pdegle i n response to insertion of the transport nozzle into the
nozzl e receiving hole and to close the nozzle receiving hole in response to

di sengagenment The ld@ehingnapmiber 200 steupisOafirstepositicd wheacitioctupdedithes, t he
toner container can prevent any spilling or flying of the powder when the

toner copécndemnd sidé e88ncfihe dAtAHSEbbdIL1 3 Ather tliAc thevérbofthegupplyc! osed
by the shutter when the transport nozzle is disengaged fromthe nozzle
recei vi ngoftoll 89K arhdre phé@Ghiesel . 140 occupies the closed position. It occupies a
second position where it occupies the first end side 138a of the container body
138 rather than the supply port 139b when the shutter occupies the open
position of the container body 138. Specifically, the loosening member 290
moves to the first position and the second position as the shutter 140 moves.
[0100]
With the configuration including such a loosening member 290, as
shown in FIG.26, when the shutter 140 slides, the loosening member 290 also

moves. This makes it easier to securely acquire a space around the supply port

139b. Thus, a toner can be reliably discharged to the outside of the container
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[0118] In the aforenentioned enbodi nents, it should be noted that
the powder receiving inlet of the transport nozzle is conmunicated with the
supply pow0 2at2/@4139si ti on toward the contai ner body overctrhezmgearsszen an
axial direction of the container body. In a conventional toner bottle

I ncluding at one end thereof an opening and a driven gear nounted on the
end where the opening is provided. So, it is necessary to attach to and
renove the toner bottle from an apparatus, and engage the driven gear with

a drivi nghaeahe ot @aehinBd 1A ehe PR dbHEaind 88 &f preventddefrbRt dpiBingsordr ovi ded
with a step that a dianeter of the end of the bottle on which the driven

gear is AIRBORRIMURS chiftafith, [ AltABusSHEhE Qbodeiddl IhdthbéY id Eshfiphired Hgor ti on

of the bottl'e. This results in the opening having a snmall dianeter.

Oonsequeaﬁéoiém hBrd, N ngAPBE HucRNBhLARAT tIRa! fh@ipleh§ins profde frémdilechar ged

fromthe bottle through the opening, because the opening has a small
di anet er y, i DBodP BSulh® sébtfohl 1B8ct  THe PRotriSiOhRAERS Bth ddbsirit HAQbithBe al N the

enbodi ments according to the present 'invention, because the toner is

cont ai neflxdd abdifunt CRAG IO ahll SHégh phllenla 5 BREInAWEZ boviddd €k a

acconplished easily to discharge the toner fromthe contai ner wthout

requi ri ng, Ay -eaRixEhapeocedure. [0119] Al t hough the preferred
enbodi ments of the present invention have been described, it should be

under st ogdoipat the present invention is not limted to these enbodi nents,
vari ous changes and nodifications can be nade to the enbodi nents.

[ Reference Si gRgoddedidg mdMBEH sipall ¥t b lidritetl) toDP Hoh ORhA in&ke Yo G Eing8: (A to
D) Powder cont ai %eres 138: Cont <S';1i ner body 13§a: oFi \rbgﬂtl’ end s?%e

member 19 having a through-hole 291a formed at the center, as shown in
FIG.25B, for example. In this case, the main body tubular section 139c is
inserted into the through-hole 291a of the ring member 219 and slidably
supported by the main body tubular section 139c. In addition, by forming a
groove section 291c on one lateral face 291 of the ring member 291 to fit into a
pin 293 penetrating the shutter 140, and fitting the pin 293 into the groove
section 291, the pin 293 can move integrally with the shutter 140 and break
down the toner T accumulated near the supply port 139b through the movement
of the shutter 140.

[0102]

In each embodiment, although the central part Ol of the nozzle
receiving hole 139a is arranged at the lowest position on the upstream side of
the rotation direction of the container body 138, with respect to the center of
rotation O of the toner container 38 (container body 138), arrangement of the
nozzle receiving hole 139a is not limited to this position, and as shown in
FIG.21A, may be arranged between the lowest position and the highest position
on the upétream side of the rotation direction of the container body 138,

specifically, on the mounting section 139d located in the range from the center of
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138b: Second end side 138e, 138f Lift-up sections 139, 239: Nozzle receiver
s 139a: Nozzle receiving hole 139b: Supply port 139f End face of nozzle
recei ver WoQo12giigt3®er (Shutter) 160: Powder supply devi @CETIXMEPT86ZUPPl y
device) 161: Transport path 162: Transport nozzle 170: Powder receivVving
inlet 190(A to D): Loosening nenbers

the lift-up section 183e to the center of the lift-up section 138f when the lift-up

section 138e is positioned above.

[0103]

Such an arrangement of the nozzle receiving hole 139a enables efficient
collection of the toner stirred up by the lift-up section 138e or 138f as a result of
rotation of the container body 138.

[0104]

In each mode described above, the toner container 38 is a recessed
helical groove 138c formed in the container body 138, and configured to
transport a toner in the container body 138 from the first end side 138a of the
container to the second end side 138b into which the nozzle section 165 of the
transport nozzle 162 is inserted. However, a powder container to which the
present invention applies shall not be limited to this configuration. For
example, a well-known agitator for transporting toner by rotating in the
container body 138 may be arranged as an additional member in the container
body 138. | Or, in place of the above-mentioned helical groove 138c whose outer
side is concave and whose inner side is convex, a helical convex section having a
convex inner side and without making the outer side concave may be provided in
the container body 138 to transport the toner.

[0105]

The powder container to be used in the image forming apparatus
according to the present invention has a container body for transporting powder
contained therein from the first end side to the second end side thereof by
self-rotating; a nozzle receiver having a nozzle receiving hole rotatably arranged

on the second end side of the contain main body and configured to allow a

transport nozzle having a powder receiving inlet to be inserted therein, and a
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190d: Opening penetrating in the noving direction 195: Miltiple vane
menbers 196: Pin 240: Powder storage section 240a: Opening of powder
storage swO20@N78339: | nclined surface 390b: Deepest secPCHAPI1I/PBRer O:
Center of rotation of container body

supply port arranged in at least a part of the nozzle receiver and configured to
supply the powder in the container body to the powder receiving inlet; and an
shutter which is movable in a direction to open and close the nozzle receiving
hole, and configured to open the nozzle receiving hole in response to insertion of
the transport nozzle into the nozzle receiving hole and to close the nozzle
receiving hole in response to disengagement of the transport nozzle from the
nozzle receiving hole, wherein the nozzle receiving hole is arranged inside the
outer circumference of the container body, and a central part of the nozzle
receiving hole is offset from the center of rotation of the container body.

[0106]

In addition, the nozzle receiver 139 is rotatably supported to the
container body 138, and the central part O1 of the nozzle receiving hole 139a is
offset from the center of rotation O of the toner container 38 (container body 138).
In this case, the transport nozzle 162 and the nozzle receiving hole 139a may be
displaced from each other in a circumferential direction when the toner
container 38 is mounted to the toner container 31 (the image forming apparatus
main body 100).

[0107]

To avoid this, in the embodiment, the toner container 38 is provided
with a structure to align the nozzle receiving hole 139a with the position of the
transport nozzle 162. Specifically, as shown in FIG.22A, an inclined surface
390 inclined from the transport nozzle 162 side toward the inside of the
container body 138 is formed on an end face 139f of the nozzle receiver 139
opposed to the nozzle section 165 of the transport nozzle 162, and the nozzle
receiving hole 139a is arranged in the deepest section 390b in the inclined

surface 390 toward the container body 138. The inclined surface 390 has first
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01: Central part of nozzle receiving hole [Citation List] [Patent
Literature] [0121] [Patent Docunent 1] Japanese Patent Publication
No. 34928580 2pRI0A#NB] [ Cl ai m 1] PCT/JP2011/078626

end side forming the highest section 390a located on the transport nozzle 162
side and the second end side forming the deepest section 390b.
[0108]

Thus, as shown in FIG.22A, even when the nozzle section 165 and the
nozzle receiving hole 139a are displaced from each other in the circumferential
direction, the tip of the nozzle section 165 contacts the inclined surface 390 with
the toner container 38 moved in the mount direction. If the toner container 38
is further moved in the mount direction, the nozzle receiving hole 139 rotates by
being pushed by the nozzle section 165. Thus, the tip of the nozzle section 165
moves along the inclined surface 390 of the nozzle receiver 139 and the deepest
section 390b is opposed to the nozzle section 165. Specifically, in conjunction
with the movement of the toner container 38 in the mount direction, the nozzle
receiving hole 139a rotates and moves to the position which matches the
position of the tip of the transport nozzle 162. Thus, the toner container 38 can
be mounted to the toner container storage section 31 (the imaging device main
body 100) without caring about the orientation thereof, and thereby the toner
container 38 can be set more easily.

[0109]

In the embodiment, the inclined surface 390 is formed in the nozzle
receiver 139, and the nozzle receiver 139 is rotated with the inclined surface 390
being in contact with the nozzle section 165 to automatically align the nozzle
receiving hole 139a with the nozzle section 165. However, the method of
changing the position of the nozzle receiving hole 139a is not limited to this.
For example, a convex section may be provided to the nozzle receiver 139 to be
attached to the container body 138 and a recessed section which has a wider

receiving port and gradually narrows inside may be provided to the body 100 of
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A powder container configured to contain powder to be used in an inmge
form ng apparatus, the powder contai ner conprising: a cont ai ner body
i ncl udi ngve 2p17¥E#138nd and a second end and cont ai ni ng aPCdAer011/Ht8626econd
end being disposed in a side opposite to the first end and havi ng an

openi ng; a gear provided on the second end and receiving a driving
force to rotate the container body; a nozzle receiver including a
nozzl e receiving hole arranged on the second end side of the container body
and conf tlgiindgé Fodhin@vapparaaas.poThenothel Aoty isaction (1G50end rtheenodzivg i nl et
to be inserted therein, and a supply port arranged in at |east a part of

t he nozzjdeetvifighvRy 13910(:&@915‘6 s@uh&@etpiopamsm@ﬁmbpqmﬂgrthege tdrevegaiiidai ner
body to the powder receiving inlet; and a shutter supported by the

nozzl e regebsedr séutidneonin Giddetdon, oiro ek casel vehaeethehaonae ZeeticeCESVing hol e
by sliding in response to i nsertion of the transport nozzle into the nozzle

recei ver arranged opposé®itd theelomastigiositieivithg éml daceoll3phef thansgmeld nozzle
i's communicated with the supply port at a position toward the container

body ovegedefVerdi30yiHegndild rectiver 189 nddy bé eqtfighaad 86 habe its @viréditer 6Oy .
[Claim?2] The povvder contai ner according to claiml1, wherein t he

B 85 ; | e r gRRiitieat te RoAY erdivifg held DESY, aﬁidethenﬁmleafécmwmg hold€3%06f ai ner
the nozzle receiver 139 can be always set in the lowest position by utilizing the
weight (gravity) of the nozzle receiving hole 139a.

[0110]

Furthermore, as shown in FIG.23, in the embodiment, a mini hopper
240 communicating with the supply port 139b and serving as a powder storage
section for collecting the toner in the container body 138 is provided in the nozzle
receiver and rotatably mounted to the container body 138. A numeral 239 is
assigned to the nozzle receiver according to the embodiment.
[o111]

A configuration of the nozzle receiver 239 is same as the nozzle receiver
139, except for the mini hopper 240. As shown in FIG.23, the mini hopper 240
has a box shape formed like a fan protruding from the tubular main body 139c,
with the lower part of the mini hopper in communication with the supply port
139b and the upper part being an opening 240a wider than opening area of the
supply port 139b.
[0112]

As shown in FIG.24, the mini hopper 240 is formed at a position opposed
to the lift-up sections 138e, 138f in the container body 138b when the nozzle

receiver 239 is mounted to the container body 138.

[0113]
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[Claim3] The powder container according to claim1, wherein
nozzl e receiver is rotatably supported by the contai ner body. [Claim4] The

powder comOaprR&748cording to claim 1, wherein
hol e is arranged inside an outer circunference of the container body,
part of the nozzle receiving hole is offset fromthe center of

central

t he

t RETAB2A1/8786%Cei Vi ng

and a

rotation of the container body. [Caim5] The powder container according to
claim4, wherein the central part of the nozzle receiving hole is

set between t hWHeaweht poriert canthihdre I8 Hestingothd moxzhn nepsiverasach de of a
rotation direction of the container body.

configured is pushed into the mount position as shown in FIG.24, the nozzle
section 16 is inserted into the nozzle receiving hole 139a of the nozzle receiver
239, the shutter 140 moves to the open position, and the supply port 139b is in
communication with the powder receiving inlet 170.

[0114]

As such, if the container body 138 includes the nozzle receiver 239, an
area for receiving the toner stirred up by the lift-up sections 138e, 138f and
dropping by its own weight when the container body 138 rotates increases,
thereby being able to collect the toner more efficiently and store the collected
toner in the mini hopper 240. Consequently, the amount of toner to be
transported by the transport screw 167 from the supply port 139b via the
powder receiving inlet 170 can be stabilized.

[0115]

As described above, the powder supply device according to the second
embodiment has a powder container, a transport nozzle inserted into the powder
container, and configured to have a powder receiving inlet to which powdery
tonner is supplied from a supply port of the powder container, and a transport
path connected to the transport nozzle and a developing device and configured to
transport the toner supplied to the transport nozzle to the developing device,
wherein the above-mentioned nozzle receiver is rotatably supported to the
container body as a powder container, a central part of the nozzle receiving hole
is offset from the center of rotation of the container body, and the supply port is
arranged to be located within the container body.

The image forming apparatus according to the second embodiment

includes the above-mentioned powder supply device.
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[Claim6] The powder container according to claim4, wherein t he
nozzle receiving hole is noved to a position which natches a position of
t he transwonvizwambe. [C aim 7] The powder cont aiPogIPaACOTSd2Ng t O
claim11, further conprising a | oosening nenber configured to | oosen the
powder accunul ated near the supply port. [Claim8] The powder contai ner
according to claim7, wherein the | ooseni ng nenber is a nenber
protruding fromthe nozzle receiving hole toward the inside of the

cont ai ne[fpfagpy. [C ai m 9]

According to the second embodiment, since the nozzle receiving hole is
arranged inside the outer circumference of the container body, and the central
part of the nozzle receiving hole is offset from the center of rotation of the
container body, the transport nozzle can be freely arranged, thus enabling
downsizing or cost reduction of the device main body through free layout or
freeing of the transport nozzle. In addition, if the central part of the nozzle
receiving hole is offset from the center of rotation of the container body, the
supply port can efficiently collect any toner dropping from the inner wall of the
container body because the nozzle receiving hole is located closer to the vicinity
of the inner wall of the contain main body than when the it is arranged at the
center of rotation of the container body.

[0117]

As described above, with the invention according to the first
embodiment of this case and the invention according to the second embodiment,
as the toner container has a nozzle receiver having a nozzle receiving hole
arranged on the second end side of the container body and configured to allow a
transport nozzle having a powder receiving inlet to be inserted therein or
removed therefrom, and a supply port arranged in at least a part of the nozzle
receiver and configured to supply the powder in the container body to the
powder receiving inlet ; and an shutter being movable in a direction to open and
close the nozzle receiving hole and configured to open the nozzle receiving hole
in response to insertion of the transport nozzle into the nozzle receiving hole and
to close the nozzle receiving hole in response to disengagement of the transport
nozzle from the nozzle receiving hole, the toner container can prevent any

spilling or flying of the powder when the toner container is replaced, because the
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The powder container according to claim?7, wherein the |oosening nenber is
noved in a noving direction of the shutter in conjunction with opening and
cl osi ng oNeratyGges9of the shutter. [C aim 10] The powdePCEFIR2EI/NE626
according to claim1, wherein t he contai ner body includes a helical
projection and configured to transport powder contained therein fromthe
first end side to the second end side thereof by self rotating. [Caim11]
The powder contai ner according to claim1, wherein

nozzle receiving hole is closed by the shutter when the transport nozzle is

disengaged from the nozzle receiving hole for replacement.

[0118]

In the aforementioned embodiments, it should be noted that the powder

receiving inlet of the transport nozzle is communicated with the supply port at a

position toward the container body over the gear in an axial direction of the

container body. In a conventional toner bottle including at one end thereof an

opening and a driven gear mounted on the end where the opening is provided.

So, it is necessary to attach to and remove the toner bottle from an apparatus,

and engage the driven gear with a driving gear provided in the apparatus.

Therefore, the bottle is provided with a step that a diameter of the end of the

bottle on which the driven gear is disposed must be set to be smaller than that of

the other portion of the bottle. This results in the opening having a small

diameter. Consequently, in the conventional toner bottle, when a toner is

discharged from the thtle through the opening, because the opening has a small

diameter, the toner is difficult to be incorporated in the bottle. In the

embodiments according to the present invention, because the toner is contained

in the container through the transport nozzle, it can be accomplished easily to

discharge the toner from the container without requiring any complex

procedure.

[0119]

Although the preferred embodiments of the present invention have been
described, it should be understood that the present invention is not limited to
these embodiments, various changes and modifications can be made to the

embodiments.

[Reference Signs List]
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the gear is integral with the container body. [C aim12] The powder

contai ner according to claim1l, wherein the container body includes a

pl ural i t yWOf2012/7413@p sections, and the lift-up secti onsPETIPZMI/ATSGED at a
position facing the powder receiving inlet when inserting the transport
nozzle. [Caim 13] The powder container according to claim9, wherein

the | ooseni ng nenber noves to and froma first position and a second
position along with novenment of the shutter, the first position |ocated
bet ween {g1@opupply port and the second end side of the container body, the
second position | ocated between the supply port and the first end side of

the cont gi (M, @ EK). Detdlopifigldblices
38: (A to D) Powder containers
138: Container body
138a: First end side
138b: Second end side
138e, 138f: Lift-up sections
139, 239: Nozzle receiver s
139a: Nozzle receiving hole
139b: Supply port
139f: End face of nozzle receiver
140: Shutter (Shutter)
160: Powder supply device (Toner supply device)
161: Transport path
162: Transport nozzle
170: Powder receiving inlet
190(A to D): Loosening members
190d: Opening penetrating in the moving direction
195: Multiple vane members
196: Pin
240: Powder storage section
240a: Opening of powder storage section
390: Inclined surface
390b: Deepest section
T- Powder

O: Center of rotation of container body
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A powder supply device conprising: a powder container; a transport
nozzle inserted into the powder container and including a powder receivVing
i nl et intWORNI2H489t oner as a powder i s supplied from aPSTPgproi1/0f862&¢ of the
powder container; and a transport path connected to the transport
'nozzl e and a devel opi ng device and configured to transport the toner
supplied to the transport nozzle to the devel opi ng device, wherein

t he powder container is the powder container according to claim1. [Caim

15] 01: fentrpart 6f ivzale ep@eimt ksleconpri sing the powder supply device
according to claim14.

[Citation List]

[Patent Literature]

[0121]

[Patent Document 1] Japanese Patent Publication No.3492856
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[CLAIMS]
[Claim 1]

A powder container configured to contain powder to be used in an image
forming apparatus, the powder container comprising:

a container body including a first end and a second end and containing a
toner, the second end being disposed in a side opposite to the first end and
having an opening;

a gear provided on the second end and receiving a driving force to rotate
the container body;

a nozzle receiver including a nozzle receiving hole arranged on the
second end side of the container body and configured to allow a transport nozzle
having a powder receiving inlet to be inserted therein, and a supply port
arranged in at least a part of the nozzle receiver and configured to supply the
powder in the container body to the powder receiving inlet; and

a shutter supported by the nozzle receiver and configured to open and
close the nozzle receiving hole by sliding in response to insertion of the transport
nozzle into the nozzle receiver,

wherein the powder receiving inlet of the transport nozzle is
communicated with the supply port at a position toward the container body over
the driving part in an axial direction of the container body.

[Claim 2]

The powder container according to claim 1, wherein

the nozzle receiver is provided to be rotatable integrally with the
container body.

[Claim 3]

The powder container according to claim 1, wherein
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the nozzle receiver is rotatably supported by the container body.
[Claim 4]

The powder container according to claim 1, wherein

the nozzle receiving hole is arranged inside an outer circumference of
the container body, and a central part of the nozzle receiving hole is offset from
the center of rotation of the container body.

[Claim 5]

The powder container according to claim 4, wherein

the central part of the nozzle receiving hole is set between the lowest
point and the highest point on an upstream side of a rotation direction of the
container body.

[Claim 6]

The powder container according to claim 4, wherein

the nozzle receiving hole is moved to a position which matches a position
of the transport nozzle.

[Claim 7]

The powder container according to claim 1, further comprising a
loosening member configured to loosen the powder accumulated near the supply
port.

[Claim 8]

The powder container according to claim 7, wherein

the loosening member is a member protruding from the nozzle receiving
hole toward the inside of the container body.

[Claim 9]
The powder container according to claim 7, wherein

the loosening member is moved in a moving direction of the shutter in
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conjunction with opening and closing operations of the shutter.
[Claim 10]

The powder container according to claim 1, wherein

the container body includes a helical projection and configured to
transport powder contained therein from the first end side to the second end
side thereof by self rotating.
[Claim 11]

The powder container according to claim 1, wherein

the gear is integral with the container body.
[Claim 12]

The powder container according to claim 1, wherein

the container body includes a plurality of lift-up sections, and
the lift-up sections are arranged at a position facing the powder receiving inlet
when inserting the transport nozzle.
[Claim 13]

The powder container according to claim 9, wherein

the loosening member moves to and from a first position and a second
position along with movement of the shutter, the first position located between
the supply port and the second end side of the container body, the second
position located between the supply port and the first end side of the container
body.
[Claim 14]

A powder supply device comprising:

a powder container;

a transport nozzle inserted into the powder container and including a

powder receiving inlet into which a toner as a powder is supplied from a supply
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port of the powder container; and

a transport path connected to the transport nozzle and a developing
device and configured to transport the toner supplied to the transport nozzle to
the developing device, wherein

the powder container is the powder container according to claim 1.
[Claim 15]

An image forming apparatus comprising the powder supply device

according to claim 14.
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