1 19 April 2005 POADER CONTAI NER FOR AN | MAGE FORM NG APPARATUS AND PCMDER
DI SCHARG NG DEVI CE BACKGROUND OF THE | NVENTI ON The present invention -

-relates to a powder container applicable to an eIectrophotographﬂ@"m‘fﬁé@o5

a—

‘form ng apparatus for storing toner, or powdery col oring: agent, and a

device for discharging the toner fron1the powder container. A toner

contai ner customarily used with a copier or simlar electrophotographic
apparatus is inplenmented as a cartridge, bottle or simlar hard case.
Cenerally, the 10 toner container is collected fromthe user's station by a
manufacturer and recycled, reused or burned out. I'n this respect, the hard
case has a problem-that it is bulky and increases the coIIection cost. A

toner cont al ner WBERBKOLUTEASSRR0FoRedNCataRRS rolirhecA-RAARADRT AR e

past. However, ‘thrs nd o ner  cont al nér ‘can t oner

to a developlng unit. Also prepgses b&shhﬁRéﬁﬁb-b%VQCEO”er cont ai ner whose
vol ume can be reduced only during transport. Even thi.s toner container has

a problemthat when toner is 2 19 April.2005 transf-erred fromthe container

to a hard bottle or a toner hopper, the toner is scattered around and
contam nates the surroundi ng.

BACKGROUND OF THE INyENTmN |
The present invention rélatés toa£powae; coﬁtainer
applicable to an electrophotographlc limage forming
apparatus for storlng toner, or powdery colorlng agent, .
] and a device for discharging the toner f;om_the powder
container. | | :
A toner container customarily‘gsed.witﬁ-a copiéf'or
similar electrophotographic apparatus is implementéd as
a cartridge, bottle or similar'hard.case. Geﬁerally, thé

10 toner container is collected from the usér’s‘station by

" Sam

amanufacturerandrecycled,feusaﬂérburpmﬂout. In this

respect, the hard case has a problem that it is bﬁlky‘and
increases the collection cost.

A toner cbntainer whose voluﬁe can be reduced haé

15 been proposed in the past. Hoﬁever, this kind of toner

container cannot stably replenish toner to a developing

unit. Also proposed in the past 1s a toner container whese

volume can be reduced only during transport. Even this

toner container has a problem that when toner is
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To stably replenish toner to a.-developing unit, there 5 has been proposed

a toner replenishing device that uses a toner container formed of resi

.paper

or simlar

n1
flexible sheets and capabl e of being reduced i nlSapnlrN05

The toner container for this application is made up of a defornable bag

storing the toner and a box nore rigid than 10 the bag and accommobdati ng.

t he bag therein.

i ncl udes a .

In this bag-in-box type of toner container, the bag

tapered portion and a toner discharging portion including

a

tapered toner outlet. The tapered portion and toner outlet cause a m ni num

of toner to be left
however ,

at the time of

Shl he b buckl es aro t aper ed
portion and taperk eacfgst%effé © |°§‘t 3eccilb e k Ot?lgl rwid;ga ?-Bforc RetPBfEr .

Thi s,
outl et

operation or causes-duehidoner to be left in the bag. Mreover
container for the toner

posi ti
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2005 another problemthat the flexible bag is apt tof

‘down” du

to its own gei ghltasansest qrdfiodd® 4 angle OWdAlenilshindddictiier, tWAeNy8es
certaln anount of toner is delivered from

10

a toner container formed of resin, paper or similar
flexible sheets and capable of being reduced in voluﬁe.
The toner container fdr this application is made up of a
deformable bag storing the toner and a box more rigid than

the bag and acconﬁnodating. the bag therein. 'In this

- bag-in-box type of toner container, the bag inciudes a

15

tapered portion and a toner discharging portion including
a tapered toner outlet. The tapered portion and toner
outlet cause a minimum of toner to be left in the bag. The

bag-in-box type of toner container, however, has a problem

. that when a shock or an impact acts on the container at

_ in the bag. The 15 bag-in-box type of toner container,
has a probl emt hat mhen a shock or an inpact acts on the container

,.the t oner
repl eni shing device is usually held in an upright

the time of, e.g., shipment, the bag buckles around the

tapered portion and tapered toner outlet due to, e.g., the

weight of the toner. This, coupled with the fact that the

20

25

portion of the bag around the toner outlet is narrow,
prevents the toner from being smoothly delivered during
operation or causes much toner to be left in the bag.
Moreover, the toner. container for the toner
replenishing device is usually held in an upright position

with the toner outlet facing downward. This brings about



t he, bag, the creases of the bag fallen down catch the toner and causes
nore toner to be left in the bag. Technologies relating to the present -
-invention are disclosed in, e.g., Japanesg Patent Laid-Qpen Publiocstrila005

- Nos. 6-274031, 9-22175, 11-119536 and 11-282236. 10 SUMVARY OF THE
INVENTION It is therefore a first object of the present invention to
provi de a powder container' free from buckling and a powder discharging
device using the sane. It is a second object of the present invention to

15 provide a flexible powder container that falls down little even when
used in an upright position, and a powder discharging device using the
sane. It is a third-object of the present invention to provide an.imge
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'l ndes a di schauiRe nor (e TR Aerodse? B8ehe, hepre alhteRa ot

tapered portion LonfiH ednka g%edjts&qbﬁaﬁsuﬁ@%fpewéi-iﬁdegg:&lé%_ea% ng

devi ce reduces, 19 April 2005 when the toner container 1Is in an

upright positionnavbky, tiee dirsehagb e HROPhy 0o 112G BEwHVMWEH dnane,bek ng
fixed,, the buckling of the tapered portion. . Also, i.n accordance with the
present inventi and aaudepanter oadai terbd Nadfitdes amefergmbl e bag storing

powder, _
Technologies relating to the present invention are
disclosed in, e.g., Japanese Patent Laid-Open Publication

Nos. 6-274031, 9-22175, 11-119536 and 11-282236.

10 : SUMMARY OF ‘THE INVENTION

It is therefore a first object of the present
invention to provide a powder container free from buckling‘?
and a powder discharging device usi'ng the same.

It is a second object of the present invention to

15 provide a flexible powder céntainer that falls down little
even when used in an upright position, and a powder‘
(\J, discharging device us_ing.the same.

It is a third.object of the present invention to

provide an image forming apparatus using the above powder
20 container and powder discharging devic'e.

In accordance with the présent invention, a powder’
container for storing powder and allowing the powder to
be discharged includeé a discharging portio‘ﬁ tﬂat includes
a deformable bag and a tapered portion configured-to

25 discharge the powder. A buckle reducing device reduces,
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and .a position maintaining device configured to maintain the position of

the bag. - -Further, in accordance wth the present invention, in a powder .
-di scharging device for discharging coloring 10 powder,from a powpeApril 2005
container via an outlet forned in the container, the powder container

i ncludes a deformable bag storing the coloring powder, a position ®
mai nt ai ni ng devi ce configured to naintain the position of the bag, and a
mounting portion configured to renovably nount the bag. 15 A gas is fed

into the bag in order to fluidize the coloring powder and cooperates with
the position maintaining device to maintain the position of the bag. BRI EF
DESCRI PTI ON OF THE DRAW NGS 20 The above and ot her objects, features and

dvant ft t | | t f th
ol low g det ai 1'SPHGans | 110 TN AT 1 P b onpanyPAgY Ea@aaprﬁgg‘lpam; h
which:' FIG 1 ig; 5 cont i
the pr esent .nvé“?]t‘?‘gnﬁ?i"%%i%%af’%ﬁ{%fip P GoReE da%nwgﬁgv?'a%eéﬁgaﬂng'é

bag included in tfieedOneie HOALRINES oF 008 VEL, éf‘e@€ G 3is aview
show ng how t he bag buckles FIG 4 is a perspective V|eM/shomnng a

preferred 5 enbodi MEm1®s, the ROMIRTAGANLAIEN HA %%h@aﬁlﬁ‘%‘re\“ﬂttl'%
present invention; FIG 5 is a view showng a nodjfication of the er
5 powdercontalner1ncludes51@eformablebagstorlngpowder,
and a position maintaining device'éonfigured to maintain
the position of the bag.
Further, in accordance with the present inventidn,
in a powder discharging device for discharging coloring
10 pc;wder from .a powder container via an outlet formed in the
container, the powder container includes a deformable bag
storingthecolorinbpowder,a;msitionnmintainingdevice
configured to maintain the position of the bag, and a
mounting portion configured to removably mount the bag.
15 A gas is fed into the bag in order to fluidize the coloring
powderandcmoperateswitﬂfhepositionnmintainingdevice

(gg to maintain the position of the bag.

BRIEF DESCRIPTION OF THE DRAWINGS
20 The above and other objects, features and advantages
.Aof the present-invenﬁion will become moré apparent from
the following detailed description taken with the
accompanying drawings_in which:
FIG. 1 1is an isometric view showing a powder

25 container on which the present invention is based;



container of FIG 4; FIG 6 is an enlarged view show ng part of an 10
anti-slip nenber; FIG 7 is a perspective view show ng an alternative

~enbodi ment of the toner container in accorgance with the
- invention;

~FIG 8 is a section of the toner container shown in
FIG 9 is an isonetric view showi ng a nodification

of FIG 7; FIG 10 is a perspective view showi ng another alternative
enbodi nent’

i nvention;

12.

of the toner container in 20 accordance with the present
FIG 11 is a view showing still another alternative enbodi nent
of the toner container in accordance with the present invention; FIG 12
is an isonetric vieM/shomﬁng a further

toner container in 6 %%Iﬁpﬁl %ggge%pgﬂgggg aﬁg % fugﬁgsen%@%ngentlon

as seen fromthe bottom FIG

of FIG 12 is usgthtH G 1ﬂeé§1@ed"ﬁW§an the toner container of FIG
in a col lapsed condition; - is a view showi ng a specific toner

I's a Vview how

repl eni-shi ng devi ce uspmg. & tﬁleﬁ ,vmtﬁldlﬁfnd)fhéﬁ‘%ﬂg &R buckles;
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FIG. 4 is a perspective view showing a preferred
embodiment of the powder container in accordance with the

present invention:

FIG. 5is a view show:Lng amodification of the powder

contalner of FIG. 4;

FIG. 6 is an enlarged'viéw showing pért ot aﬁ
anti-slip member; |

FIG. 7 is a perspective view showing an alternative
embodiment of the toner container in accordance with the
present invention;

FIG. 8 is a section of the toner container shown in

FIG. 7;

FIG. 9 is an isometric view showing a modification

‘'0f the toner container of FIG. 7;

FIG. 10 1s a perspective view showing another
alternative embodiment  of the toner container in

accordance with the present invention;

FIG. 11 is a view showing still aﬁother alternative

embodiment of the toner container in accordance with the

present invention;

FIG. 12 is an isometric view showing a further

.alternative embodiment of the toner container in

H
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pr esent19 April 2005
15 FIG 7;
of the toner container

25 alternative enbodi nent of the
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invention; 10 FIG 16 is a view show ng another specific toner replenishing
devi ce using a toner container of the present invention; FIG 17 is a -
perspective view of the toner container, gs seen fromthe top; 1 Apdb2ob8
is a perspective view of the toner container, as seen fromthe bottom
FIG 19 is a fragnentary section show ng an enbodi nent of the toner
container in accordance with the present invention; 20 FIG 20 is a
perspective view showi ng a box accomodating-the toner container of FIG
19; FIG 21 is an isonetric view showing an alternative enbodi ment of the
toner container in accordance with the present invention; 25 FIG 22 is a
front view of a nouth portion included 7 19 April 2005 in any one of the
enbodi ments of the ﬁégsent in ﬁnﬁﬁon' FIG 23 is a section along line X-X
of FIG 22: FI GCIATTENES HEFR oS BRES PR hel VIR bioTEr @5 R ST 158 | s
an isometric viey,shgwing a nodification 5 of the enbodirfent shown in FIG
21; FIG 26 is an rsonetric view shiom ng anot her-~ alternative enbodi nent of

the toner 'Cont ai ner ingr@ccpsdagce W if é%ﬂ{fw_‘?’g@vnﬁg‘g}n;container
‘ of FIG. 12.is ‘usedr; - - )
5 FIG. 14 is a view Shdwih;g the toner.co_nta;in_er of FIG.
12 in a éollapsed_ condition; i
' __\. ) . FIG. .15 is a view Showing a specific toner
. replenishing device using a toner container of the presen—t
invention; |

10 'FIG. 16 is a view showing another specific toner

replenishing device using a toner container of the present

invention;

FIG. 17 is a perspective view of the toner container,

as seen from the top;

15 ' FIG. 18 is a perspective view of the toner container,

as seen from the bottom;

FIG. 19 1is a fragmentary section showing an

; .
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embodiment of the toner container in accordance with the

present invention;

20 FIG. 20 is a perspective view showing a box

accommodating ‘the. toner container of FIG. 19;

FIG. 21 is an isometric view showing an alternative
embodiment of the toner container in accordance with the

present invention:;

25 FIG. 22 is a front view of a mouth porticn included



FIG 27 is a partly sectional isonetric view showng 10 a nodification of
of FIG 26; FIG 28 is a sectional perspecti-ve view show ng -
-anot her alternative enbodi nrent of the tonek container in-accordanteAwiltdnos
and FIG 29 is an isonetric view show ng.yet another

t he enbodi nent

the present invention;

15 enbodi nent of the toner container in accordance with the present

i nvention; and
enbodi nent of t
invention.. 20

be descri bed.
past and on whic}

container 1 is
nore rigid than

FIG 30 is an isonetric view showng a further alternative

he toner container in accordance with the present

DESCRI PTI ON bF THE PREFERRED EMBODI MENTS First, preferred
enbodi nents directed toward the first object of the present invention wll
Referring to FIG 1, a toner container proposed in 25 the

b d 2005 | sh
and general |'y deg}knng%ﬁ%%ﬂ%ﬁgﬁ¥%&£ Is%ﬁﬁés Fhslprﬁé %hoh%ve?Eé°$oﬁ2T
mde uBrRE, 23 el of Malle JAG R A0 ANy anyg; @ hox 30

he "bag

the bag 2. The toner contalner

in the box 30 and is generaldyid ef efd@didP Aoy tlaigw.é rYJ%‘”&f tpyie toner

7_conta|ner . The bag 2 has a nmouth nenber 3 formed of, e.g., resin ‘and a

bag affixed to the nowitcseasbers aﬁhﬂséﬁﬁ@tf‘ltﬂﬁfﬂéﬁﬁ’shbﬁlrﬂcﬁ QNS D¥at Eol-

i njection noldi
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ng and fornmed with
of the embodiment shown in FIG. 21;

FIG. 26 is an isometric view showing another

alternative embodiment of the toner ébntainer in’

accordance with the present invention:

FIG. 27 is a partly sectional isometric view showing
a modification of the embodiment of FIG. 26;

FIG. 28 is-é sectional perspective wview showing
another alternative embddiment of the toner container in
accordance with the present invention; and

FIG. 28 is an isometric vigw showing . yet another
embodiment of_the toner container in accordance with the
present invention; and

FIG. 30 is an isometric view showing a further
alternative embodiment of the toner container in

accordance with the present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTé
First, preferfed embodiments.directed toward the
first object of the present invention will be describéd.
Referring to FIG. 1, a toner'contaiper proposed in
the past and on Which the present invention is based is

v
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10 a toner outlet. To formthe bag, a single flexible sheet of
pol yet hyl ene, Nylon or simlar resin or paper, which nay be 80 umto 20 pm

thick, or a lam nate of such flexible

seal valve, not

tapered portion 7 contiguous with

sheeg s i s seal ed by heat sEahpPfiR00A

A

‘ shown, is fitted in the toner outlet of the nmouth nmenber 3
and 15 fornmed of foam sponge or simlar material. The bag is made wup of a *
substantially rectangul ar parall el epi ped body portion 6, a pyram dal

tapered toner outlet 8 formed in the end of the tapered portion 7. The
tapered 20 portion 7 and toner outlet 8 cause a mininumof toner to be

left-in the toner container 1. The nouth nmenber 3 is fitted on the end of

the toner outl et Bywh iﬁcﬁt%%r%é'%{@?{ degsigsha{@%gt s N the ho (rill%/ ortl on 6 and

passes air therethrough,

s toner oner co

whi ch the box 3 govens tdiouh,19:APT kbndP0%Jdiexidle PaQSZﬁa%e

handl e. “Furt her,

used. The toner

unsol ved. Usual | yhetlhegbag Zhies taceamodabedeirnl tihes bittke Hhd 2 r@2dRasieli on
shown in FIG 2. ‘As shown in FIG 3, when sone shock or. inpact acts on

when toner stored in the bag 2 Is used ﬂ% E)the bag
2 shoul d be repdiaf.edm&blé adnevs e nd

_ n{] ton@rt figd ROKoRM3 Cﬁﬁ@ rQer{?P@acﬁu%ﬁl
container 1, however, has the following 5 problemleft

t he body portion 6, and a cylindrical,

t he toner céntai hertle dgxi Ag ana amspeneraﬂ_lhg trtp 2red taphst® bauckhe baxound .

the tapered 10 portl on thereof adjoining the nouth nenber 3 due to,
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type tomrer container.

The bag 2 has a mouth member 3 formed of, e.g., resin

and a bag affixed to the mouth member. The mouth member

is produced by, e.g., injection molding and formed with

a toner outlet. To form the bag, a single fléexible sheet

- of polyethylene, Nylon or similar resin or paper, which

may be 80 um td‘ 20 ym thick, or a laminate of sruch flexible
sheets is sealed by heat sealing. A seal valve, not shown,
is fitted in the toner outlet of the mouth member 3 and
formed of foam sponge or similar material. The bag is made
up of a substantially rectangular parallelepiped 'bod}}
portion 6, a pyramidal tapered portion 7 contiguous with

the body portion 6, and a cylindrical, tapered toner outlet

_8 formed in the end of the tapered portion 7. The tapered

portion 7 and toner outlet 8 cause a minimum of toner td
be left-in the toner container 1. The mouth membeér 3 is
fitted on the end of the toner outlet 8. A filter member
9 is mounted on the body poftion 6 and passes air
therethrough, but blocks toner. |

The toner container 1 in which the box 3 covers the

e.g.,



" the weight of the toner. If the container 1 with the buckled bag 2 is
outlet is slightly reduced in sectional area due to the

used, the toner

def or mat i on.

be left in

Thi s obstructs
15 the bag 2. Reference wll

toner cont'ai ner enbodying the present invention. As shown, the toner
generally 1,. is simlar in structure to the conventional toner
1 of FIG 1. 20 Structural elenments of FIG 4 identical with the
elenments of FIG 1 are designated by identical reference
In the illustrative enbodi nent, the toner container 1 includes a
box 30. Anti-slip nenbers, or buckle reducing neans, 20 are fitted on the
i nner 25 perlphefy

30 d d . The, 10 19 ril
2005 anti-slip nen%%%%igo tenésa%aglgg pgfgékgﬁﬁﬁrawhePo SnAg

cont ai ner,
cont ai ner
structural
nuner al s.

direction in mhl

nout h menb

er

%ﬁ&%ﬁfﬁf? Hehrors 1352 %t 25ty B e 2 R0a pE,

the inner peri ph?éﬂléc@@‘i htlh.ql 9%\«3%&1%0 {009, 3, hsy ﬁﬁ?aﬂ'ﬁee e?te%t%dﬂgg

recei ved

in the box 30. The anti-slip menbers 20 shou

pre

| ocated at the pasedii omhesh@Mer RohtGindf OF hbgevip) 10 nGd %%&%%umb”
illustrative enbodi nent, the bag 2. incl udes 10 a tapered portion 7

t erm nati ngb5at aptohEEmomeEetuﬁsamdedhaV|ng four walls all of which are
On the ot her

pyram dal .

L b
47
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Usually, the bag 2 1is accommodated in the box 30 in

a position shown-in FIG. 2. As shown in FIG. 3, when some

- ~shock or imp'act acts on the toner container 1 during

transport, the bag 2 is apt to buckle around the tapered
portion thereof adjoining the mouth member 3 due to, e.qg.,

the weight of the toner. If the container 1 with the
buckled bag 2 is used, the toner outlet is slightly reduced
in sectional area due to the deformation. This obstructs
smooth toner delivery or causes much toner to be left in
the bag 2.

- Reference will be made to FIG. 4 for describing a
toner container embodying the present invention. As shown,

the toner container, generally 1, is similar in structure

to the conventicnal toner container 1 of FIG. 1.

Structural elements of FIG. 4 identical with the

structural elements of FIG. 1 are dersignated by'ideetical
reference numerals. In the illustrative embodiment, the
toner container 1 includes ebox 30. Anti-slip members,
or buckle reducing means, 20 are fitted on the inner

periphery of the box 30 and implemented as ribs. The

{
4

snmoot h toner delivery or causes nuchid asfraooe
be made to FIG 4 for describing a
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hand,

wal |
nmenb

s 31 exist.

ers 20 should preferably be- fitted on the vertical walls 32 in such

in the box 30,

In light 20 of this, to reduce buckling, the anti-slip

a manner as to bite into the body portion 6 of the bag 2. Further, the

anti-slip nmenbers 20 should preferably 25 be positioned above,

to,
tone

al no
may

t he tapered
r contai ner

st usel ess.
even be one.

toner 1s present

2Theapuodef i Of e@ndn -y pIBEIMHIRITS o20 the AReR ! Bhpheeand

For exanple, four anti-slip  ‘menbers 20 10.may be fitted on
t he box 30, Sas shbvithe hokl B) s 1Fhe apriegqrarsbieew ito tahBa@O.Ilfﬁe@:lérl%tekion

shown in FIG 5 is that
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in the box 30. The a‘r.lti—slip members 20 should preferably

be located at the positions shown in FIG. 4 for the

fellowing reasons.

In the iliuétrative embodiment, the bag 2 _J'Li-';.c.ludes
a tapered portion 7 terminating at..a”ton.e;_ outlet 8 and
having four walls all of which are pyramidal On the other
hand, in the box 39, only two walls facing each other are
tapered, as at 31, halfway in accordance with the tapered
portion 7 of the bag 2. The other two walls 32 of the box
30 are entirely vertical. Consequently, as shown in FIG.
2, spaces A exist between the box 30 and the bag 2 received
in the box 30. When some shock or impact acts on the toner
container 1, the bag 30 buckles more in the spaces A than
in the pertions where the taperedwalls 31 exist. 1In light
of this, to reduce buckling, the anti~slip members 20
should preferably be fitted on the vertical walls 32 in
such a manner as to bite into the body portion 6 of the
bag 2. ‘-

Further,theanti—slipnmmbérsZOshouldpreferably

be positioned above, but close to, the tapered portion 7

only two walls facing each other are tapered, asat 31,
hal fway - i n accordance with the tapered portion 7 of the bag 2. The ot her

two walls 32 of the box 15 30 are entirely;yertical.
in FIG 2, spaces A exist between the box 30 and the bag 2 received
t he box 30. When sone shock or inpact acts on the toner container 1, the
bag 30 buckles nore in the spaces A than

in

in the portions where the tapered

but cl ose

Q05 of f.he As h h
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| ocated at the above position
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anti-slip nmenbers 20 | ocated at a position where the toner ent are
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at least one anti-slip nenber 20 be so located as to bite into the body
portion 6 in the vicinity of the tapered portion 7 of the bag 2. 15 A
specific configuration of each anti-slip npnber- 20 will be descridogshl 2005
hereinafter. The anti-slip menber 20 is 4 nmthick, 10 nm w de and 90 nm
long; the'bag 2 is 112 nmwde. It was experinmentally found that the ?
t hi ckness shoul d preferably be 2 mmto 10 mm The 20 anti-slip nmenber 20 is
i npl enented by a flat plate-like nenber, In this case, however, the edges
of the anti- slip menber 20 are apt to scratch the bag 2 and cause it to
break, resulting in the | eakage of toner. To solve this problem the edges
- of the anti-slip nenber 20 should be 25 rounded, as shown in FIG 6. 12 19

il 2005 M t.h ti=sli 20 ted t t th
pori 1 2005 Nor couet i L 5ShieraThers 20, sre expected {0, preovent the
b hock i It l. f f h ti-sli
by o Shock or .t meckak cofflbarapLiolothe anlsce of eagh antielyp
friction. Experiygnis.gshewsd td@ér%&‘? a’f'ﬁé%S' kﬁan%;qﬁt&egr-%li%‘) HGGEsS (lJle

prevented the body portion 6 frombeing shifte thé coeftitcien

friction was 2.5 a0 the shews H8sttGnlndhe tag t%_n*é@:siérw@?é‘{l@r
folded 10 portions 10 at its top, as indicated by hatching. The folded

portions-105are epfuentvanalact biyabags hnsgeneal an Fheabagndd nageabed by
heat sealing along its edges :

on the toner container 1. TheantiislipnmmberszOlocated

at a position where the toner is absent are almost useless.
The number of anti-slip members 20 is opeﬁ te choice and
may even be one. For example, four anti-slip members 20
10 may be fitted on the box 30, as shown in FIG. 5. The
prerequisite with the configuration shown in FIG. 5 is that
at least one ahti—slip member 20 be so located as to bite
into the body portion 6 in the vicinity of the tapered
portion 7 of the bag 2.
15 A specific configuration of each anti-slip member
20 will be described hereinafter. The anti-slip member
i:} 20 is 4 mm thick, 10 mm wide and 90 mm long; the bag 2 is
| 112 mm wide. It was experimentally found that the
thickness should preferably be 2 mm to 10 mm. The
20 anti-slip member 20 is implemented by a flat plate-like
member. In this case, however, the édges of the anti-~
slip member 20 are apt to scratch the bag 2 and cause it
to break, resulting in the leakage of toner. To solve this
problem, the edges of the anti-slip member 20 should be

25 rounded, as shown in FIG. 6.

£
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indicating by hatching. FIG 7 shows an alternative enbodinent of the

present 15 invention including the buckle reducing nmeans that
uses the folded portions 10 of he bag 2. A shown, the box 30 i nd NgleD(R5
top wall 33. Insertion nenbers 21 and 22, constituting the buckle reducing
33 at 20 positions

means, are fitted on the inner surface of the top wall

corresponding to the folded portions 10 of the bag 2. The insertion
menbers 21 and 22 resenbl e hooks having a generally L-shaped
cross-section. The insertion nenbers 21 and 22 each have a length L

slightly smaller than the length L1 of each folded portion 10. Wen the 25

bag 2 is received in the box 30, the insertion nmenbers 21 | 13 19

by the f

Apri |
ol ded

d i di 11 |G 8) f d
o ti ons 10 over SubstRIATTY’ e BHELraLiBreRPeth ”f%@r@aﬁﬁpem@d £o
inserti nb 2 b | d I t.he to
of the box 30 o sfYs Rl {reZoPBY, %oerﬁ”%o& Soor BB aletn Beny 1R

condi tion shown 85L& o LhgPag,210Lsy Sybstanbigl LY s

box 30 via the insertion and

erefore

oes

noticeably nove f@%é{%t@tﬁu@%ﬁ%é& 3 shech %t%ﬂsgfigaﬁgmb‘é@

10 reduces the buckling of the bag 2 around the tapere

ortion

gf?a

gsggg%g% fr9g1the

%Osgéeky

toner outles 8 Isstshionb ivhd by 3. skvhldetavd thcelﬂtlali%t eakicve cerbhed) Fent

uses the fol ded portions 10

friction. Experiments showed that the antl—sllp members

10

15

20

25

20 successf_ully pre’ﬁe_nted the body portion 6 from being
shif.ted when the coefficient of friction was 2.5 or above.

As shoy\rn in FIG. 1, the bag 2 has triangular folded
portions 10 at-its top, as indicated by hatching. The
folded portions 10 are conventional with bags in general.
The bag: 2 is sealed by heat sealing along its edges
indicating by hatching.

FIG. 7 shows an alternative embodiment of the present
invention including the buckle reducing means that
effectively uses the folded portions 10 of he bag 2. As
shown, " the box 30 includes a top wall 33. Inser.tion
mémbers 21 and 22, constituting the buckle reducing means,
are fitted on the inner surface of the top wall 33 at
positio'ns corresponding to the folded portions 10 of the
bag 2. The insertion members 21 and 22 resemble hooks
having a generally L-shaped cross-section. The insertion
members”21 and 22 each have a length L s]:ightly smaller
than the length Ll of each folded portion 10. When the

bag 2 is received in the box 30, the insertion members 21

ef fectively.

L
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customary with bags and is therefore practicable at low cost w thout
resorting to any special treatnent of the bag 15 2. |f desired, the
insertion nenbers 21 and 22 may be replaceg w th stubs or smal | tgaﬁ@ggms
hooks positioned at opposite ends of the length L of the nenbers 21 and
22. FIG 9 shows another alternative enbodi mrent of the present invention
configured to facilitate the insertion 20 of the insertion nmenbers 21 and
22 into the folded portions 10. As shown, one wall of the box 30 is

i npl enented as two flaps 34 and 35 that are opened at the tine of
insertion of the bag 2 into the box 30. After the bag 2 has been inserted
into the box 30, the flaps 34 and 35 are closed 25 to conplete the toner

tai . i gl 4,19 005 epbodjnent, th t
renbor 21 15 adHlod oP it AEPLFEE Hf 193N o (PRE ey b orinsd RseFbron

nb 21 th I I t h f th

ol ded por t1on. 16 When F?@L%fr?f‘aép ) Yo bR R G Brb aendRhoth °

| nsert] on Memhero £2ressabs oninudshuE:+kbhUSliaLiy o eduent o g
g

insertion nmenber 21 is capabl.e of suspendi r%?%gsd

sufficiently rethucdqgaihe witakldneg toh thAe1bag 2 ﬁ{&bolp 3%“8%%?@9&@@ -
alternative enbodi nent of the 10 present invention simlar to

enbodi nent 8f FIi® the exgeptaibr3d hey fadhesivg. As shown, the illustrative
enbodi nent uses heat-seal ed portions 4 indicated by hatching in

i mpl enenting the bucklln redeccagditans. shown in FIG. 8, the bag 2. is
(’é ~ substantially suspended from the box 30 via thHe insertion
o member 21 and 22 and therefore does not noticeably move
even when subjected to a shock or an 1mpact This surely
10 reduces the buckli 1ng of the bag 2 around the tapered portion
7 and toner cutlet 8, as shown in FIG. 3. Further, the
illustrative emboqiment uses the folded portions 10
customary with bags and is therefore practicable at low
cost without resorting to any special treatment of the bag
15 2. If desired, the insertion members 2i and 22 may be
replaced.with.stube or small L-shaped hooks positioned at
(;} opposite ends of the length L of the members 21 and 22.
FIG. 9 shows another alternative embodiment of the
present -invention configured to facilitate the insertioe
20 of the insertion members 21 and 22 into the folded portions
10. As shown, one wall of the box 30 is implemented as
two flaps 34 and 35 that are opened at the time of insertion
of the bag 2 into £he box 30. After the bag 2 has been
inserted into the box 30, the flaps 34 and 35 are closed

26 to complete the toner container 1. In the illustrative

t
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ni ppi ng menber 36 is adhered or otherw se provided on the 15 free or
.outernost end of the flap 34. The nipping nenber 36 nips one heat-seal ed
portion 4 between it and the vertical wal 432 of the box 3 when {dgpdilARs
34 is closed. The nipping nmenber 36 therefore easily, surely reduces the
buckling of the bag 2. 20 If desired, part 4a of the heat-sealed portion 4 =«
to be retained by the nipping nenber 36 nay be protruded, as indicated by
a dotted line in FIG 10. This further facilitates the nipping of the
heat - seal ed portion 4. The flap 34 itself may nip the heat-sealed portion

4 between 25 it and the vertical wall 32, in which case the protruded | 15
19 April 2005 portion 4a will help the flap 34 easily, surely nip the

heat - seal ed portign 4. FIG shaws still another alterpnative enbodi nent
of the present '?ﬁkﬁ&%%%?tﬁs%iﬁbwﬁﬁﬁﬁ¥qﬂﬂg'iW?H@?Fat?%e 135 &MEFaknPr t he

buckl duci [ S.1 ted Kk [ [ 15 f d

by & e ng geat | 5.\ SBLepEaLed by shock apsodhng.psee I fored
box 30 The Shock- abeorbi my oy ecab T e b 1 e A F B T R8N EBRt on.
of the bag 2 intgapher ke 1AM R 90 {HENPOX ﬁﬁf%{ qh@ar&(ioisrédqr der -

to facilitate the work. In this configuration, even shock "or “an
i npact actss on Abehboegiertkont ehaeridsetheoPusddidg of itheag 2 i¢aRne

illustrative embodiment, the insertion member 21 is

capable of.suspendi"ng the bag 2 and therefore sufficiently
reducing the buckling of the bag 2.

FIG. 10 shows another alternative embodiment. of the.

10 present invention similar to the embodiment of FIG. 9

except for the following. As shown; the illustrative

embodimént uses heat-sealed portions 4 indicated by

hatching in implementing the buckle reducing means. A

nipping member 36 is adhered or otherwise provided on the

15 free or outermost end of the flap 34. The nipping member

36 nips one heat-sealed portion 4 between it and the

‘\-1::"" :

vertical wall 32 of the box 3 when the flap 34 is closed.
The nipping member 36 therefore easily, surely reduces the
buckling of the bag 2.

20 . If desired, part 4a of the heat-sealed portion 4 to
be retained by the nipping member _36 may be protruded, as
indicated by a dotted line in FIG. 10. This further
facilit“ates the nipping of the heat-sealed portion 4. The
flap 34 itself may nip the heat-sealed portion 4 betwéen

25 it and the vertical wall 32, in which case the protruded



be surely reduced because no spaces are present below the 15 bag 2.
Reference will be nmade to FIG 12 for describing yet another alternative
‘enbodi ment of the present invention. Thisignbodi nent differs frothApé 2005
foregoi ng enbodiments in that the bag 2 itself includes the buckle
reduci ng neans. 20 As shown, the bag 2 includes a plurality of |egs or
auxiliary pieces 16 extending out fromthe tapered portion 7. As shown in
FIG 13, each leg 16 is |ong enough to reach or adjoin the bottomwall 37
of the box 30 when the bag 2 is inserted into the box 30. Even when a
shock or an 25 inpact acts on the toner container 1, the legs 16 16 19
"April 2005 successfully reduce the buckling of the bag 2. Moreover,

because the | egspdbrse {9rwpeth iﬁgﬁgrﬁ{e{ Ye M Ry 4t Q%Sqﬁg’éisurte?-ﬁ’eyﬁlﬁ);%r ative

1

enbodi ment i s applicable even to a toner cé%talner acking ©box
30. 5 The | egs lfesbvysbeledhesedion ot herwi se affixed to the bag 2.
However, formng the legs 16 integrally with the bag 2 is advantageous not

only fromthe cost staflipoilit sholst saksd norRdNe IMRGHAN G eﬁb&@@ﬂégt
standpoint. In the illustrative enbodinent, the bag 2 is constituted by

four 10 films thaf Bhre oessect ddveogevner As shevnbeatr seal edluperbions 4.
Again, the bag 2 includes the tapered portion 7 and toner -outlet 8. FIG

14 shows the@ bag®PPe@dtmert  Athe dHovile eserbysing ewesiscdnt igpaemeniteld bie
tapered portion leog}ri eabfs%rrr]g%.?’lgdggleggs plrSOiq.ggrtn:agrgf,V\gl.tlg.e, tsr}:eyr%Ofr;J\ia?nn.t | gggl
shock absorbing pieces 15 are so shaped as to substantially

fill up the spaces A when the bag 2 is inserted into the

box 30. The shock absorbing p_;'Leces 15 may be fitted after

10 the insertion of the bag 2 into the box 30 or adhered to

the box 30 beforehand in order to facilitate the work. TIn

this configuration, even when a shock or an impact acts

on the toner container 1, the buckling of the bag 2 can

be surely reduced because no spaces are present below the

15 bag 2.

Reference will be made to FIG. 12 for describing yet

( /, another alternative embodiment of the pPresent invention.
This embodiment differs from the foregoing embodiments in

that the bag 2 itself includes the buckle .-reducing means.

20 As shown, the bag 2 includes a plurality of legs or
auxiliary pieces 16 extending out from tlll.e tapered portion

7. As shown in FIG. 13, each leg 16 is long enough to reach

or adjoin the bottom wall 37 of the box 30 when the bag

2 is inserted into the box 30. Even when a shock or an

25 impact acts on the toner container 1, the legs 16

1
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15 bag 2 shown in FIG 1 cuts away the excess pieces along lines S, the
illustrative enbodi nent does not cut the excess pieces, but uses themas -
the |l egs 16. The above configuration allowggthe | egs 16 to be eas Aptil 2005
formed and reduces the cost to a noticeable degree. 20 In FIG 14, the -
portions of the legs 16 indicated by reverse hatching are usually not . *
subj ected to heat sealing. Such” portions of the legs 16 may al so be '
subjected to heat sealing in order to increase the nec¢hanical strength of
the legs 16. 25 FIG 15 shows a specific toner replenishing device i 17 19
April 2005 included in an inmage form ng apparatus, which incorporates the
toner container 1 of the present invention. As shown, a suction type

powder punp 41 [fal! i i r ith.a devel oping unit
B0, The pouder piig i B 1P AR EEEeek LR His T 2L pipestess

Specifically, Uhgcaeyelamndumls4icosnerablnmade 4R 0 ya,1 o Qind g, st at or

43, and a holder 44. The rotor 42 is f-orne simTar ri‘gid

meterial and | mptiesEntied G Al eaEBLA kentSES p ITRAAALIEN, 15 LbaLIed of
rubber or simlar 10 elastic material and provided wth a double screw

configuration. Toenbteider Ydchaingmmdategidheoxotor 42 and stator 43 and

forms a powder conveyance path. The holder 44 is forned of, e.g., resin.

The rotor 49 is causedrha olegs dteemaivaba gdherd® eomrtemed o oF fdkdedetshaf t

45. A the bag 2. However, forming the legs 16 integrally with

thebagi!isadvantageousnotonlyfromthecoststandpoint,
but also from the mechanical strength standpoint. In the
illustrative_embodiment, the bag 2 is constituted by four
2107 films that are connected together at the heat-sealed
portions 4. Again, the bag 2 includes the tapered portion
7 and toner outlet 8. FIG. 14 shows the bag 2 formed. As
shown, excess pieces cOﬁtiguous with the tapered portion
7 are formed during production. While the conventional
15 bag 2 shown in FIG. l_cuts away the excess pieces along
lines 8, the illustrative embodiment does not cut the

(;} . exXcess pleces, but uses them as the legs 16,

The above configuration allows the legs 16 to be
easiiy formed and reduces the cost to a noticeable degree.

20 In FIG. 14, the portions of the legs 16 indicated by reverse
hatching are usually not subjected to heat sealing. Sﬁéh
portions of the legs 16 may also be subjected to heat
sealing in order to increase the mechanical strengﬁh of

the legs 16.

25 FIG. 15 shows a specific toner replenishing device

e



15 sol enoi d-operated clutch 47 controls the operation of the powder punp
41. The hol der 44 has a toner suction port 48 at. its right end, as viewed .
in FIG 15. A tube 49 provides fluid comypication betmeen t he t enapril 2005
suction port 48 and a toner 20 outlet port 65 formed in a nozzle 60, which
wi |l be described specifically later. The tube 49 should preferably be

i npl emented by a flexible tube having a dianeter of 4 mMmto 10 mm and
formed of rubber highly resistant to toner, e.g., polyurethane rubber,
nitryl 25 rubber, EPDMor silicon rubber. The flexible tube 49 can | 18 19
April 2005 | be easily laid in any desired direction, i.e., upward,
downward, leftward or rightward. The powder punp 41 haV|ng t he above

[ [ | ' th hi
ol dto-gas ratt e e AR e Rt SBPE B I ora LA bREhEPP5EkEPon
SpEEd of the r Ot@f’ie ‘E%ne%scéﬁ‘ﬁ{:élﬁé‘i)"f‘okr\irhé Bgeggkt J}%\?&l&é gner GSBHVBUI of.-

repl eni shnent command is generated

an inage densitya sansOion tfS RRAASI AR 4% bS5 £16is %e$ﬁt eoasekﬁehapai o

required 10 anpunt of toner to the developing un| toner con

1 is renovably nnuu:\é@ldalwmlﬂmﬁn&éﬁgl@ﬁiﬁg5Qutnq|OUde@hérbébhfezp%% qult he
image formng apparatus and separate fromthe devel oping unit

5 is a single shaft, eccentric screw pump. Spec:lflcally,

the powder pump 41 generally made up of a rotor 42, a stator

- 43, and a holder 44. The rotor 42 is formed of metal or
( i | similar rigid material and implemented as an eccentric
screw. The stator 43 is formed of rubber or similar

10 elastic material and provided with a double screw

| configuration. The holder 44 accommodates the rotor 42
and stator 43 and forms a powder conveyance path. The '

holder 44 is formed of, e.g., resin. The rotor 42 is caused

to rotate via a gear 46 connected to a drive shaft 45. A

15 solenoid-operated clutch 47 controls the operation of the

powder pump 41.

(J, _ The holder 44 has a toner suction port 48 at its right
‘ end, as viewed in FIG. 15. A tube 49 provides fluid
communication between the toner suction port 48 and a toner

20 outlet port 65 formed in a nozzle 60, which will be

described specifically 1later. - Tr;e tube 49 should

preferably be implemented by a flexible tube having a

diameter of 4 mm to 10 mm émd formed of rubber hithy.

resistant to toner, e.g., polyurethane rubber, nitryl

25 rubber, EPDM or silicon rubber. The flexible tube 49 can

L
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previ ously nmentioned nozzle 60 protrudes upward fromthe 15 nounting unit

50 in such a manner as to penetrate into the bag 2 of the toner container
1. The toner container 1 is nounted to thE gmounting portion 50 fyomabaye

t he apparatus body. The nmounting unit 50 has a conical tip nmenber 61
adhered thereto or integrally nolded therewith. An air 20 feed passage 62 «
and a toner delivery passage 63 are -contiguous with the tip nmenber 61, as
illustrated. The nozzle 60 has a double tube structure. The toner delivery
passage 63 is bent to the left, as viewed in FIG 15, and term nates at

the toner delivery port 65. The air feed 25 passage 62 is bent to the

right, as viewed in FIG 15, at 19 19 April 2005 V a higher level or height

than the toner q?llver%%foi ag and termnates at an air inlet port. A
sel f -closing vatV Ab lnfBPHe eBFr§Boﬁ@§e6Fl§Fn1%aﬁ ratBreaEt, i s

“fitted in the WBH&ngngeie§B gﬁrtﬁgehgcon ainer 1. . 5 A pipe 52

provides fluid comuni-cation nlet port 64 and an air punp
or air feeding nmeans 54y

51 f ds nder ssure to t
toner container 1 via t%e pi pe gﬁ 5 da %Pd%% a g 3 ovﬁngggﬁguFﬁFﬁoPhe
toner container ispasses:d hsOUSh a4y nigo o widizes, i t, by

i

scattering it. Mire specifically, the above alr ases préssure %ﬁglde
the bag 2 weth téelidesokgasheit ided Aierancnd %%%&Q%@l&rﬁ%bﬂ‘ft&%gi

container 1 while being sufficiently agitated and
‘Lo the rqtatlon speed of the rotor 42, as well known in
the art. When a toner replenishment command is generated
anthebasisof,e.g.,theoutputofanimagedensitysensor,
the powder pump 41 is energized_to replenish a required
10 amount of toner to the developing unit 40.

The toner container 1 is removably mounted to a
mbunting unit 50 inecluded in the body of the image forming
apparatus and separate from the developing unit 40. The
previously mentioned nozzle 60 protrudes upward from the

15 mounting unit 50 in such a manner as to penetrate into the

" bag 2 of the toner container 1. The toner containeir 1 is

(\ mounted to the mounting portion 50 from above the apparatus
body. The mounting unit 50 has a conical tip member 61
adhered thereto or integrally molded therewith. Aﬁ air

20 feed passage 62 and a toner delivery passage 63 are
contiguous with the tip member 61, as illustrated. The
nozzle 60 has a double tube structure. The toner delivery
paééaﬁe 63 is bent to the left, as viewed in FIG. 15, and

terminates at the toner delivery port 65. The.air feed

25 passage 62 is bent to the right, as viewed in FIG. 15, at



fluidized. At this instant, the powder punp 41 hel ps air 15 deliver the
toner and surely replenlshes the toner to-the developing unit 40. If

‘desi red,
two or

menbers and 20 legs, or auxiliary nenbers, shown and described. VWil e the

t he buckl e reduci ng nmeans may be 1pnpl emented by a conbi tefpdnzes

nore of the anti-slip menbers, insertion nmenber, shock absorbing

illustrative enbodi nents have concentrated on toner, they are simlarly
applicable to a toner and carrier mxture or a carrier only. The

enbodi nents shown and descri bed have vari ous
as enunerated below | 20 19 April 2005 V (1) Even a flexible bag having a
portion causes the outlet portion to buckle little. (2) The

bag itsel f incluges;huckleredugsl '?1%1@?&”%83@&@\%@ &f" t]kh]'g eglijxc(:i::q' g;q)(;%f a

tapered outl et

powder container consisting 5 onl

pi eces are |nplean@&ﬁdmﬁnanﬁﬁéﬁeﬁpéﬂEQnﬁ%&' g he zp bag,
t he bag achi eves an adequat e degree of stregg?% at %OM/COS?QL§%V%$N3'-

QOHCL{

buckl e reduci ng neanﬂmweduée&nkhEobusﬁém@gcni@lﬁﬁlengﬁéfl§YQﬂsgﬁg%e
provided on a box accommodating the bag. (4) There can be provided an

i mage forning appardlbésmouth member 3 of the toner container 1.

5

10

15

20

25

A pipe 52 provides ‘fluid communication betﬁeen the
air inlet port 64 and an ailr pump or air feeding means 51.
The air pump 51 feeds air under pressure to the toner
container 1 via the pipe 52 and air passage 62. Air sent
into the toner container 1 passes through the toner layer
and fluidizes it by scattering it. More s'pecifically, the
above air increases pressure inside the bag 2 with the
result that the toner is discharged from the toner
container 1 while being sufficiently agitated and
fluidized. At this instant, the powder pump 41 helps air
deliver the toner and surely replenishes the toner to the
developing unit 40.

If desired, the buckle reducing means may be
implemented byhé combination of two or more of the anti-slip
members, insertion member, shock absorbing members and
legs, or auxiliary members, shown and descrlbed. While
the illustrative embodiments have concentrated on toner,
they are similarly applicable to a toner and carrier
mixture or a carrier only.

The embodiments shown and described have various

unprecedented advantages, as enumerated below.

L]
b

25 unprecedent ed advant ages,

o



usi ng the powder container as a toner. container. Qther preferred

enbodi nents of the present

Wi Il be
devi ce

descri bed 'l ater are applicable.

15 invention directed toward the second object

S

described hereinafter. Referring §p FIG 16, a toner rep{®espdrong
is shown to which the enbodi nents of the toner container. to b

unit 101 and a toner container 120 storing color toner. The toner
cont ai ner

removably nmounted to a nmounting portion included in the body of an

120 i

S a unit separate fromthe devel oping unit 101 and

form ng apparatus. The nmounting portion may be so 25 arranged as to be
accessi bl e when a door or a cover nounted |.21 10 19 April 2005 on the

- apparatus body is opegg@, | t hough.not_sho pecifically. Alternatively,
H% ogé Bi?h aGut’GVdE Dofe t P efar atbise body.

t he mounting portion
FIGS. 17 and 18

cont ai ner

roduced by bl ow nol di r. siLm kb utl i.s forned .
Pr et (9, 18 B4 PESETEE AL B QUL RRLCLRCIRERY,

the mouth portion 121. A bag

120 i

SR xPosbiHtt
RS, AR R s 130, ane

I1s affixe

i.npl enented by arisifgleaiulleextié @uzixaat0b ¢ ae}‘ﬁgwderwt%ec\ti@@rgﬁc‘?nswlﬁ)ﬂ

simlar

resin or paper or a lamnate of suc

sheets. Each eet 1s a

80 pun to 280 pmﬂNbe a bag. When leg-like auxiliary pieces are

10

15

20

25

e

in

or
out

implemented by excess formed during the production of the_'

bag, the bag achieves an adequate degree of strength at
low cost. |

(3) The buckle reducing means reduces the buékliﬁd
of the back even when provided on a box accemmodating the
bag.

(4) There can be provided an imagelforming apparatus
using the powder container as a toner container. -

Other preferred embodiments of the present

invention directed toward the second objecf will be

described hereinafter.

Referring to FIG. 16, a toner replenishing device
is shown to which the embodiments of the toner container
to be described later are applicable. There are shown in
FIG. 16 a developing unit 101 and a toner éontainer 120
storing color toner. The toner container 120 is a uniE
separate from the developin@‘ unit 101 and removébly
mounted to a mounting portion included in the body of an
image forming apparatus. The mounting portion may be so

arranged as to be accessible when a door or a cover mounted

There are shown in 20 FIG 16 a developing *

i mge



by way of exanple. The toner container 120 is hernetically seal ed and has
the nmouth portion 121 at its bottom A self-closing seal valve 123 is -
fitted in the mouth portion 15 121 and forggd of foam sponge or sigwpir2005
el astic nmenber. Al um num may advant ageously be deposited on the inner

peri phery ‘or the outer periphery of the bag 12 ‘against static electricity =
and noi sture. The bag 122 has a substantially rectangular shape 20 when
inflated and includes one surface tapered toward the nouth portion 121. A
filter menber 124 is fitted on the top of the bag 122 and plays the role

of pressure adjusting nmeans. Specifically, the filter nenber 124 passes air
t heret hrough, but bl ocks the tonér. 25 Because the bag 122 is flexible, the

t oner cont ai ner 2 i 5,120 is easier .to ndl e than a hard case
and needs a ninihﬁnﬁj%$ é%é%%égg§n£¥§¥ﬁy%StHBePSHer 4i9hernqbo shewn

del i d f cY$eka ] ' ety
elivered from thacyser 1§y5.t%&1Q&rf%tﬁ@,“ftﬁ%tﬂéﬂgJ‘gﬁ;gegqﬁgﬁtgbe%ﬁ@a ner

then recycl ed, reused or burned up. Fespec

120, which is flexpbbesand takdahleiqbsoreafy LEpheananopbagnd store while
c

occupying a mnimum of space.. This successtul [y reduces ol l ection

cost to a considerabl BEId8gr e8. affiel g0sk & PO | ©5hdR loohag dil B, %%a
val ve 123 shoul d preferably be forned of the sanme 10 material or simlar

materials i® ordehown,séhe toneracontibber 20 igeparddd oNmdfuth HREHGlHHNY
cite. 121 formed of, e.g., resin and produced by blow molding
or similar scheme. A toner outlet is formed in the mouth
portion 121. A bag 122 is affixed to tﬁe moufh pertion
121 and implemented by a singlerflexible sheet of, e.qg.,
10 polyethylensa, Ny_ldn or similar resin or paper or a laminate
of such sheets. Each sheet is about 80 um to 200 um thick
by way of example. Thetonercontainerlzoishermetically;
sealed and has the mouth portion 121 at its bottom. A
sglf—closing seal valve 123 is fitted in the mouth portion
15 121 and formed of foam sponge orﬂéimilar elastic member.
Aluminum may advantageously be deposited on the inner
(J} periphery or the outer periphery of the baé 12 against
static electricity and moisture.
The bag 122 has a substantially rectangular shape
20 when inflated and includes one surface tapered toward the
mouth portion 121. A filter member-124 is fitted on the
top of the bag 122 and plays the role of pressure adjusting
means. Specifically, the filter membér 124 passes aif

therethrough, but blocks the toner.

25 Because the bag 122 is flexible, the toner container

i
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The-toner container 120 is renovably nounted to a nounting position
defined in the apparatus body fromthe above. As shown in FIG 16, a nozzle-
130 protrudes upward 15 fromthe nountinggposition in
penetrate into the seal valve 123. The nozzle has a conical tip nenber 131
adhered thereto or integrally nolded therewith.” An air feed passage 132
and a toner delivery passage 133 are contiguous with the tip nenber 131,
as illustrated. 20 The nozzle 130 has a double tube structure. The toner

delivery passage 133 is bent to the left, as viewed in

such a mantSehpril2006

FIG 16, and

termnates at the toner delivery port 135. The air feed passage 132 is
bent to the right, as viewed in FIG 16, at a higher |

the toner deliv 3 t._an a
23 19 Apri | booe 10, Epeflts b andiL Sl aslid%%s

evel or height than

| et t 134.
T%%dgﬁ%gghé§umfIU|d

conmuni cation bej#egadehe akhekRh &y, AU téﬁér%@a&r?érr 1BHs Eieli“vg Lgeding

means 140. The air punp 140 feeds "air

pressure to the

contai ner 120 vifrdéhehp peebdb’ 4t aithiito @Q{%ﬁﬁﬂ%ck%%er%ﬁ ﬂlrgé) BE
toner container 120 passes through the toner |ayer and f ui |zes X3
scattering it. Abemtiemydlams pewded purpuihOsd agj.oi N8 @Hid Se Eﬁéed

integrally with the developing unit 101. The 10 powder

punp 103 is a singl e

o

shaft

R

ecceﬁtrlct@@¢%wmqm#¢nneE1ﬁ2ﬁi|whﬂ¢h/lﬁlﬁiqxnmﬂa'amwnmolgib&% is
generally made up_ of
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easy to transport and store while occupying a minimum of
space. This successfully reduces the collection cost to
a considerable degree. The mouth portion 121, bag l'_22 and
seal valve 123 spoulq preferably be formed of thé samé
material or similar materials in order to save time.and
labor for separation at a recycling cite.

The toner container 120 is removably mounted to a
mounting position defined in the apparatus body from the
above. As shown in FIG. 16, a nozzle y39jprotrudes upward
from the mounting position in such a manner as to penetrate
into the seal valﬁe 123. The nozzle has a conical tip
member 131 adhered thereto or integrally molded therewitfx.
An air feed passage 132 and a toner delivery passage 133
aie contiguous With the tip member 131, as illustrated.
The nozzle 130 has a double tube structure. The toner
delivery passage 133 is bent to the left, as viewed in FIG.
16, and terminates at the toner delivery port 135. The
“ air feed passac::;e' 132 is bent to the right, as viewed in
FIG. 16, at a higher level or height than the toner delivery

port 133 and terminates at an air inlet port 134.

o



a rotor 104, a stator 105, and a hol der 106. The rotor 104 is fornmed of
metal or simlar rigid material and inpl.enented as an eccentric screw. The.
stator 105 is 15 formed of rubber or sinilgg elastic material andigoagyistReg
wi th a double screw configuration. The hol der 106 acconmpbdates the rotor
104 and stator 105 and forns a powder conveyance path. The holder 106 is =«
formed of, e.g., resin. The holder 106 has at its left end, as viewed in
FIG 16, 20 a toner outlet port 107 comrunicated to the toner replenishing
portion 102 of the developing unit 101 by a pipe 108. The suction side of

t he powder punp 103 nerges into a buffer or toner storing neans 110 t hat
stores an adequate 25 anount of toner. A screw or toner driving neans 111
is | 24 19 April 2005:Pi% oseg in thg.buff r 110. One end of the screw 111
protrudes to the outside theUBhErELVE £ R oAnRERed 4k pravides

drivell e, 1ot SPAMIN i Ao, LARLERY Tl OLST o cnd o, Lhe sorow 111
buf for 110 and - Somni: ket T o The bASAIS IS T8 BiruRETRoAd s02ds by
Tube- havi n a3 8t er- o 416 0" Sri T of IetF Ot sofel-hedfh JuY ' ©
A_resi stant t86 tonktl addgair passage 132. Air sent into the toner container
l20 passes through the toner layer and fluidizes it by
gscattering it.
A suction type powder pump 103 adjoiﬁs or is
constructed integraliy‘dith the developing unit 101. The
10 powder pump 103 is a single shaft, eccentric screw pump .
Specifically, the powder pump 103 is generally made up of
a rotor 104, a stator 105, and a holder 106, Thé rotor
104 is formed of metal or similar rigid material and
implemented as an eccentric screw. The stator 105 is
15 formed of rubber or similar elastic material and provided
with a double screw configuration. The holder 106 .
(:} ' .accommodatestherotor104andstator105andformsaipowder
conveyance path. Theholdar106isformaiof,e.g.,resin.
The holder 106 has at its left end, as viewed in FIG. 186,
20 a toner outlet port 107 cémmunicated to the toner
réplenishing portion 102 of tﬁe developing unit 101 by &
pipe 108.
The suction side of the powder pump 103 mergés into
a buffer or toner storing means 110 that stores an adequate

_ 25 amount of toner. A screw or toner driving means 111 is



pol yur et hane rubber, nitryl rubber, EPDM or silicon rubber. The flexible

tube 115 can be easily laid in any desired direction, i.e., upward,

.downward, leftward or rightward. 15 The powder bunp 103 having t hg AbRvEos

configuration

solid-to-gas ratio by an anmount accurately proportional

i's capabl e of continuously 36nveying powder with a high

speed of the rotor 104, as well known in the art.. \Wen a toner

repl eni shment conmand is generated 20 on the basis of, e.g., the output of

an i mage density sensor, the powder punp 103 is energized to replenish a

required anmount of toner to the developing unit 101. In the toner

‘cont ai ner

inclined. This,

120,

the surface of the bag 122 extending toward the bottomis
25 coupled with the fact that the toner container 120 is
used | 25 19 Apr#+s299sdi fnakhgpbugifierpdsidi odne sdd kef ythe sarse Lhe bag

122 to tilt or col ggg?. The resulting creases of the bag 122, for

exanpl e,- obstruck*?
prevent the ton

means for

30 magpd al g qthe ; fy the toner cantainer 120 in
substantiall'y an upright pogifgﬁ%P%%%g%%%%gdtﬁg Sane ¥he &3 the powder
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pump 103,

A toner inlet 112 is formed in the buffer llo.and
communicated to the toner outlet 135 of the nozzle 130 by
‘a tube 115. “’I-‘he tube 115 should preferably be impllemented
by a flexible tube-having a diameter of 4 mm to 10 mm and

formed of rubber highly resistant to toner, e.g.,

polyurethane rubber, nitryl rubber, EPDM or silicon rubber.

The flexible tube 115 can be easily laid-in any desired
direction, i.e., upward, downward, leftward or rightward.

The powder bump 103 having the above configuration
is capable of conﬁinuously conveying powder with a high
solidfto—gas ratio by an amount accurately proportional
to the rotation speéd'of the rotor 104, as well known in

the art. When a toner replenishment command is generated

onthebasisof,e.g.,theoutputofanimagedensitysensor,

the powder pump 103 is energized to replenish adrequired
amount of toner to the developing ;nit 101.

In the toner container 120, the surface of the bag
122 extending toward the bottom is inclined. This,

coupled with the fact that the toner container 120 is used

1

to the rotation

D obhe R ks of Fhabuiéar 13hRne IBoandcthdr eby
eEOfrgnlbe%ng fulké 5 di scharged fromthe bag 122. Further,
“edges or sinilar-°&nat b’ porEfoneRrRoUpr HuPEHEvamERaEgb Y22 THe ptheent

around the tonereﬁgqﬁgkﬂgkﬂﬁggqégﬁtggﬁggﬁyggﬁg{%bu body. In |light of the

above, the present invéention a

e D EStOroh? haish &hafng



enbadi nents of the present invention including the position nmaintainin
be descri bed hereinafter. FIG 19 shows an enbodi ment of the

means w | |

toner cont ai ner

15 in accordance with the _present invention. As shawn . 2obbe
toner container 120 is accommdated in a bé 150, which plays the role of
the positi'on maintaining nmeans, in a bag-in-box fashion. As shown in FIG

20, the box 150 has a space thereinside that is so sized as to be
substantially 20 fully occupied by the inflated toner container 120. Th
box 150 may be forned of resin or paper having a certain degree of
rigidity. The box 150 protects the toner container 120 accommodated

therein and therefore maintains the bag 122 25 in substantially an upright

position. This causes a I. 26 19 April 2005 mininum of toner to be left
the bag 122 and pPotedtRr1qiHe Begd tion f i-and theragd caserisbabhe hag tiass tand
shar p edges.

easily nmounted a

b 150 identi j [ ' b t t d. As sh in FlG
o “a gui do.pi eco 125 =AY C ab S HHOCF  OT (TEOHGUA PR RS £21 9P SReLt oner

Fu

ther, th ox 150 allows ‘the toner container 120 to be
%ﬁTgi%?mﬁéﬁi&???tnnﬁﬁ?erﬁﬁﬁéFéPEscﬁ%ﬂ§?5I?ﬁ ERiibdod 22su

19, a guide piece

container 120. Thgigui gde3pi£86
151 protruding fromthe box 150.

be easily separatigdchaegedt BeoRO¥nd50agntas0! IeGted 2l QiR At the tiine 0

coll ection.
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sharp portioﬂé are apt to break the bég‘l22 1f present
around the toner container 120 set on the apparatus body.

In light of the above, the present invention
additionally includes position maintaining means for
maintaining the bég 122 of the toner container 120 in
substantially an upright position. Preferred
embodiments 6f the present inventién includingp the
position maintaining means will be described hereinafi;.er .

FIG. 19 shows an embodiment of the toner container
in accordance with the present invention. As shown, the

toner container 120 is accommodated in a box 150, which

g

e

in

ch

_ ot _ i on
g Pra VBT ote: RETE G nErort Bt andP L0 1 o
f

plays the role of the position maintaining means, in a

bag-in-box fashion. As shown in FIG. 20, the box 150 has
a space thereinside that is so sized as to be substantially
fully occupied by the inflated Foner container 120. The
bo£ 150 may be formed of resin or paper having a certain
degree of rigidity.

The box 150 protects the toner containef 120
accommodated therein and therefore maintains the bag 122
in substantially an upright position. This causes a

)
H

o



The .illustrative enbodi nent therefore preserves the low collection cost

particular to a flexible container. FIG 21 shows an alternative enbodi ment.

of the 15 present invention. As shown, thegposition maintaining 19&aL005
i npl enented by a rod- or bar-|ike support nenber 160 provided on the toner

cont ai ner '120 for supporting the container 120. The support nenber 160 may

be located at the container nmounting position or may be fitted on the 20
nmout h portion 121 in an upright position. If desired, the end of the
support nenber 160 may be inplenmented as a grip in order to facilitate the
handl i ng of the toner container 120. The direction in which the bag 122
falls down is 25 determ ned by the configuration of the nouth portion 121.

| 27 19 il 20 Speci fi.cal l s shown_in FIGS. 22 through 24, part of
t he nnu?ﬁrbortiggnigfmmﬂtr o?%g %%deZE?#% ¥ (1R Bk L2 @%&tpmpﬁgcts

configuration, s falls d to either side in the
wi dt Ih\g/]\,iyse Idi rect ?%%anftg %Eg Eb%g}l .gigéa‘?ﬁeq’seq%f%%]t%gos%@d ef§§Sshoul d.

onl y be locat ed rabt0pPOSite 1Riasol B Lhes il huise direction (oply pne is

visible). A nodification of the configuration G ®FI G

FFL183 onih FoBAPESEARICSr af SRALERAS R NELIBTIRAE!, orne
161 is located ‘addition, such boxes 150 identical in configuration can
‘be néatly stored. As shown in FIG. 19, a guide piece 125
may protrude from the mouth portion 121 of the toner
container 120. The guide piece 125 is removably inserted
into a portion 151 protruding\from@the box 150. This
10 ‘allows the toner container 120 ts'be easily’separéted.from
the box 150 and collected alone at the time of célléction.
The illustrative-embodiment therefore preserves the low
collection cost particular to a flexible container.
FIG. 21 shows an alternative embodiment of the
15 present invention. As shown, the position maintaining
means 1is implementéd;by a rod- or bar-~like support member
(\_4 160 provided on the toner container 120 for supporting the
container 120. The suppdrt member 160 may be located at
the container mounting position or may be fitted on the
20 mouth portion 121 in an upright pésition. If desired, the
end of the support member 160 may be implemented as a grip
in order to facilitate the handling of the toner container
| 120. .

The direction in which the bag 122 falls down is

25 determined by the configuration of the mouth portion 121.



at opposite sides in the widthw se direction of the

mouth portion 121. FIG 26 shows an alternative enbodi nent of the 15

‘present invention in which the position -nakfntaini ng nmeans

by a reinforcing nenber 162. As shown, the reinforcing nenber 162 is

affixed to the nouth nenber

relatively lower portion of the side of the bag 122 that is apt to fal
down. 20 The reinforcing nmenber .162 is shaped conplenentarily to the

contour of the bag 122 beforehand and shoul d preferably” be inplenented by

~a filmof Mylar or simlar resin. FIG 27 shows a nodification of the
configuration of FIG 26. As shown, the bag 122 has its wall portions

substantial |y cossespendiNgy ! ad BELE] isng Q%{ﬁ}ter | ;28 19 April . 2005
2 %l obfi b Fres 5 O O%ﬁ %a’n%‘?lﬁ aﬂ%gh?he

162 increased in thickness.” Such a configuratio

upright positi om®ith hgobagoh22,2 1bufhétsotnaMiyas, appadhering st iLe
obvi ating the cone-off of the reinforcing nenﬁ%%sfaézgg dﬂg?%%fp?¥h
ascribable to

enbodi nent

rdubl

2 an
S galtresilon. cdl G gRfashons & iddatanothes @hber ratiwe
of .t he present invention. As shown, the b§§a122 has § down

general |y doubl ekavaéitlser ustde ein Speei fii gahwyset Berbagiod28rhagedpoat .

her neti cal

body portiog

nmenber
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at opposite sides in the widthwise direction (only one is
visible). |

A modification of the configuration of FIG; 21 is
shown in FIG. 25. As Shown, a Support member or position'
maintaining means 161 is fifted on the inner periphery of
the bag 122. Again, such a support member 161 is located
at opposite sides in the widthwise direction of the
boat-like part of the mouth portion 121.

FIG. 26 shows an alternative embodiment of the
present invention in which the position maintaining means
is implemented by é reinforcing member 162, As shown, the
reinforcing member 162 is affixed to the mouth member 121
at one end thereof and is adﬁered to the relatively lower
portion of the side of the bag 122 that is apt to fall down.

The reinforcing-member 162 is shaped complementarily to

the contour of the bag 122 beforehand and should preferably”

be implemented by a film of Mylar or similar resin.
FIG. 27 shows a modification of the configuration
of FIG. 26. As shown, the bag 122 has its wall portions

substantially corresponding to the reinforcing members

!
]

boat-1i ke part of the
i s i nplSehpit2005

121 at one end thereof and is adhered to the

25

es

closed reinforcing bag 164 10 extending fromthe sides of the
of Theredereldhe suppertapemberi h6Di siecbdirdrase e Aoehaegi ng

o



165.is fitted in the reinforcing bag 164. The reinforcing bas 164 is

filled wth a gas or a liquid via the chargi ng nenber

165 so as to play

the role of the position 15 maintaining npans. FIG 29 shows yet19ameil I2@05
alternative enbodi nent of the present invention. As shown, a renovabl e
support nenber or position maintaining neans 166 is engaged with the

mout h portion 121 of the toner container 120. The 20 support nenber 166 has
support walls 166a in the direction in which the bag 122 falls down. It

not ewor t hy t hat

t he support nenber 166 can be nounted to the toner

container 120 at the tinme when the container 120 is nounted to the

appar at us body.

The toner container 120 will therefore 25 be coll ected

al one when it is tied. I 29 19 April 2005 FIG 30 shows a further
alternative enboﬁ? 3965%4%96&@§§ﬁ@q%weﬁPFBﬁ§Cﬂ§féﬁéﬁﬁFlaﬁrﬁﬁ¥P@ﬁV

piece 167 is affi

to-or, forned .i nt egr he ba

and formed with %a%gg%l&%éh%\ %ijkg}i%éxg%ﬁ%%w gl{enh afﬁ’gg&%{'nbflﬁeal o
! . A e ;
SpiEeo WatoLn L 1R g S g e

appar at us body,

container 120 in a suspen

constitutes the rpORELLEInIMANAIN NEBABSoLhO: I IS LIAL B 1o

enbodi nent, the hook 169 does not have to constant

hi S~ suspendi g

y suppor t

122

contai ner 180, bagheboshd only support the container 120 when it is about

fall down. For this
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of the present invention. As shown, the bag 122 has a
generally double—wall.structure. Specifically, the bag
122 has a hermetically closed reinforcing bag 164
éxtending from the sides of the body portion of the bag
122 to the tapered inclined surfaces. A charging member
165 is fitted in the reinforcing bag 164. The reinforcing
bas 164 is filled with a gas or a liquid via the charginé
member 165 so as to play the role of the position
maintaining means.

FIG. 29‘showé yvet another alternative embodiment of

FIG. 28 shows still another alternative embodiment

the present invention. As shown, a removable support -

member or position maintaining means 166 is engaged with
the mouth portion 121 of the toner container 120. The

support member 166 has support walls 166a in the direction

~ in which the bag 122 £falls down. It is noteworthyvthat

the support member 166 can be mounted to the toner container
120 at the time when the container 120 is mounted to the
apparatus body. The toner container 120 will therefore

be collected alone when it is emptied.

is

=

«



reason, the toner container 120 is supported by the nounting portion of
the apparatus body at the initial stage of use. 15 Any one of the position-
mai nt ai ni ng means descri bed above causes t#e toner contai ner 12079 MiilcR00S
flexible and tapered, to fall down little and therefore causes a m ninm
of toner to be left-in the container 120. Air fed under pressure fromthe
air punp 140 to the 20 bag 122 nakes substantial contribution to the
function of maintaining the position-of the bag 122. This air therefore
constitutes part of the position maintaining neans. The anount of air that
can be fed to the toner container 120 is limted by the volune of the
contai ner 25 120. However, the filter nmenber 124 included in the toner | 30
19 April 2005 contai ner13203el kpMSsasrs fé%ﬁ). r rd.to.th
capacity of the container 120. That is,ﬁﬁﬁ$@%aﬂ %?é%gyg%(? %Eﬂf§ﬁb ©
contai ner 120 inthe pnesaht gresdnesgh AOshbll] iz oth t. & I, times
while maintaining the bag 5 122 in an upright posit?g%}%%ﬁgggéﬁgé%@%dﬁb 103
" can smoothly sueskfikedstbfoci fothydf intdyzelly onerh HRAUGNG ¢ the ?Jse,unt
of toner to remain in the toner container 120. Air may be constantly *fed
to the toner contdfnépdiZprmedawidiioumthobat 1p8evemtsoshelbag 4R2chr am
falling down. 10 In summary, the enbodi nents shown and described in
rel ation to®the %EE&HﬂeGb}Ec#héfaPR@r@FGQeh@dankﬁﬂﬁqueived in the hole

o

168 so as to support the toner container le in a suspénding
fashion. This suspending configuration constitutes the
position maintaining means. In the illustrative
embodiment, the hook 169 does. not have  to -'.—;;nstantl-y
10 | support the toner é:orl"cainer 120, but should only éupport
the éontainer 120 when it is abc-out fall down. For this
reason, - the toner container 120 is supported by fhe
mouﬂting portion of the apparatus body at the initial stage
of use. ‘

15 Any one of the position maintaining means described
above causes the toner container 120, which is flexible
( and tapered, to fall down little and therefore causes a

ninimum of toner to be left in the container 120.
Air fed under pressure from the air pump 140 to the
20 bag 122 makes substantial contribution to the function of
maintaining the position of 'tha—; bag 122, This air
therefore constitutes part of the position maintaining
means. The amount of air that can be fed to the tor:lef
container 120 is limited by the volume of the container

25 . 120. However, the filter member 124 included in the toner

L
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achi eve various unprecedented advant ages, _ _ he
of a toner container is prevented from 15 falling down in a set position

-despite that

positively. _
allows a great anount of air to be fed to the toner container for

sufficiently agitating toner. Various nodifications will becone possible

for 25 those skilled in the art after receiving the teachings of | 31 19

it

is flexible. This preventgymich toner fron1beingﬂjﬁﬁ¢|20m5
the bag and prevents the bag from breaking due to fall-down. (2) Position
mai ntai ni ng means nay be inplemented by both of the rigidity of a member
and conpressed air in 20 order to prevent the bag fromfalling down nore
(3) Pressure inside the toner container is adjustable. This

ril 2005 Y the_present disclasure w,thout departing fromthe scope
o cPREEFErel?T TG R Fosbosras

t hereof . 32 What “7%-2tH4Fhe

[ i | d t I scharged, said powder
cont ai ner _compr SrPa &Y doF o RET A AT Tt aiind o e 2o Baperdd

portion on one epd ehe Sghtedei MBI & baY @, drSGHANGNG, TEINg Al tached to

the tapered portion, to
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fluidize the toner at all times while maintaining the bag
122 in an upright position. The powder pump 103 can
smoothly suck the sufficiently fluidized toner, reducing
the amount of toner to remain in the toner container 120.
Air may be constantly feq to the toner container 120 in
an amount that preveﬂts the bag 122 from falling down.

In summary, the embodiments shown and described in

- relation to the second object of the present invention

achieve various unprecedented advantages, as enumerated
blow. .

(1) The bag of a toner container is prevented from
falling down in a set position despite that it is flexible.
This prevents much tonerlfrom being léft in the bag and
_prevents the bag from breaking duerto fall-down.

(2) Position maintaining means may be implemented
by both of the rigidity of a member and compressed air in
order to prevent the bag from falling down more positively.

- {3} Pressure inside the toner container is
adjustable. This allows a great amount of air to be fed
to the toner container for sufficiéntly agitating toner.

Various modifications will become possible for

those skilled in the art after receiving the teachings of

as enunerated blow (1) The bag

qcd Wi &St ELeor
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al l ow said powder to be discharged fromsaid deformable bag; a box to
contain said deformabl e bag and said di scharging neans; a buckling -
‘reduci ng means to reduce buckling of the ggefornmable bag when hel t8 Aprila2005
upright position with the discharging nmeans faci ng downward wherein said
buckl i ng reducing neans are integral to the deformable bag. 2. A powder
contai ner for storing powder and allowi ng said powler to be discharged
according to claim1 wherein the buckling reducing neans conprise |eg-Ilike
auxiliary pieces positioned on said tapered portion. 3. A powder contai ner
for storing powder and allow ng said powder to be discharged according to
claim2 wherein the leg-like auxiliary pieces conprise excess pieces
formed during t AdUctd oy i r. container for
storing powder air}ge ;I';fl oW nﬁgQ:'{shaslq;dlOss;;dblt\/j\e;clteevf'\L £ te%ﬁ%%\c%ﬁgirngqe r&@c&%&i RG°PE any
one of clainms 2 térsdp@herein said auxiliary pieces are heat-seal ed over an
entire range of said auxiliary piece. 5. A powder container for 'storing
powder and all owi ng-said powder to be discharged according to any one of
the 33 19 April 2005 preceding clainms wherein said box is of a naterial
nore rigid than said bag. 6. A powder container for storing powder. and

all owi ng said _

o

\\ .
e



powder to be di scharged, said powder container conprising a deformable bag

e AR

to contain the powder; a tapered portion on one end of said defornabl e bag;.

a di scharging neans attached to the tapered portion to allow saith fewis0s
"to be discharged fromsaid deformable bag; a box to contain said

def ormabl e bag and sai d discharging neans; wherein said buckling reducing
nmeans are provided on said box. 7. A powder container for storing powder
and al | owiyg sakd.; poyes <t o be discharged according to claim6 wherein
said buckling reducing neans co ise anti-slip nmenbers positioned on
surfaces of- saifd Hﬁ%@ermpéhaﬁm:rengm BUPagny pawder haed nahherings $addcont act

sai d bag. 8. Agpowder.gomd aalrg%aigédstsoarlldngjogaweéo@aqngu BWPE: Sid ,
powder to be di scharged according to any one of clains 6 or wherein said

anti-slip nenbers conprise ribs extending in a direction perpendicular to
a direction of a pewdehawlicseRgr 68, calcalifastie aef; said ribs bei ng
- posi tioned above, butﬁglose to, said tagere ortlon . A powder container

for storing poﬁhéFpﬁﬁ éFFE%Pﬂd“%éP& o) W@éﬁaﬁg ﬂ%fﬂVﬁﬁﬂﬁrB@ﬁ'accordlng to
any one of cl aiarsdischa?gdhig Smediey eidtashked abt ithsl itppebedepsreas]) have a

coefficient of frlctlon of ov | east .on a rf.ace r eof
contacting sai & B8Y. 534%1 @O%%?fléﬁag% §i 8narZly £20n% saill’ WBESrmable

bag,

a box to contain said deformable bag and said discharging
means;

a buckling reducing means to reduce Dbuckling of the

deformable bag when held in an upright posgition with the

discharging means facing downward

wherein said buckling reducing means are integral to the

deformable bag.

2. A powder container for storing powder and allowing said
powder to be discharged according to claim 1 wherein the
buckling reducing means comprise leg-like auxiliary pieces

positioned on said tapered portion.

3. A powder contalner for storing powder and allowing said
powder to be discharged according to claim 2 wherein the
leg-like auxiliary pileces comprise excess pieces formed

during the production'of said bag.

4. A powder container for storing powder and allowing said
powder to be discharged according to any one of claims 2
or 3 wherein said auxiliary pleces are heat-sealed over an

entire range of said auxiliary piece.

5. 2 powder contailner for storing powder and allowing said

powder to be digcharged according to any one of the

o



10. A powder container for storing powder and allow ng said powder to be

di scharged, said powder container conprising a deformable bag to contain -
the powder, said deformable bag, whensheld in an upright positi ci® Agrér2005
di scharging neans facing downward; a tapered portion on said defornable
bag; a discharging neans to allow said powder to be discharged fromsaid *
def or mabl e bagprackdind oclumsaiwhesaid defdrpabl & baf andadesiciiamgireg

means; wherein Ld bugkld ucing nmeans are positioned to engage
integral folde g%gtlonsso?gs%$ def ormabl e bag, said folded portions at
opposite sides on an end face thereof opposite to said discharging

portion. 1d. Azpqudel ceghalnel, fal, Sé lmg %Q’Wﬁgig gﬁgorglr%ﬁ!r{%agqhaw ng a

powder to be di scharged according to clai

heat seal ed rrer?ﬁ’é’ﬁieﬁo§?t}i’%rf@clsc‘@ﬁr99@r | eist PRWSPHecHttasaied pagrridiadei n sai d
buckling reducing means nips said heat sealed portion in cooperation with
said box. 12. A powder container for storing powder and allow ng said

powder to be dlas@ﬁﬁPﬁré%P]e?cé’éﬂdF%gcctn&a&PaF]Pﬁ PPYiKEFei n said buckling

reduci ng neans aCQﬁ@été@%c&:tﬂbﬁpbﬂﬂg)d@@harof 0w dedofihA eShadg; wal | of said
box, which is to Ios d after insertion of said bag into said box, for
ni ppi ng said H"ea gan%oF‘??’b‘ﬁ PhETYserst | bRe V\Ff‘ﬁ’ie’g%ﬂ PHIROR1EC A
powder cont ai nearllb@r satidr ppgdgpowaer bandiathawiedg Sand sapawdeFotfatie

di scharged as Cbla%iirred in claim6 wherein said

a box to contain said deformable bag and said discharging

means;

wherein said buckling reducing means are provided on said

box.

7. A powder container for storing powder and allowing said
powder to be discharged according to claim 6 wherein said
buckling reducing means comprise anti-slip wmembers
positioned on surfaces of said box, which face said bag,

in such a manner as to contact said bag.

8. A powder container for storing powder and ailowing said
powder to be discharged according to any one of claims 6
or 7 wherein said anti-slip members comprise ribs
extending in a direction perpendicular to a direction of
powder discharge, at least omne of said ribs being

positioned above, but close to, said tapered portion.

9. A powder container for storing powder and allowing said
powder to be discharged according to any one of claims 6,
7 or B8 wherein said anti-slip members each have a
coefficient of £friction of 2.5 or above at least omn a

surface thereof contacting said bag.



buckl i ng reduci ng neans conprises a shock absorbi ng piece

space between

said bag and said box. 35 19 April 2005 14. A powder

positioned in a

contai ner for storing powder and allowizng said powder to be di schang@idas

clained in claim 13 wherein

box prior to

sai d shock absorbing piece is adhered to said
containing said bag into said box. 15. A powder container for ¢

storing poWwder “arRPSFowioRg2iaet poRdeloHEah@oyrsE handedl beeioradi segccl ai m 6

wherein said
posi ti oned on
as to contact

a direction of

leskikeicngor Beugi NhaBads SO HSASraBbheSldR REDEe!
surfaces of said box, which face said

Sowder - di'Scharde, Yht kBt RATILIPN s ¥PARr HECRREHET

positioned ab®eensbéacioipsewhweardai d tapered portion. 17. A powder

cont ai ner for

owder to be discharged

bag, in suc & manner
said bag. 16. A powder container for storing powder and
al | owi ng sai d zpoderuabléebdysebargrehac cardi fgidee, Clsaim d5romhenei n

anti-slip nenbgké cqﬂg&iﬁgzribs extending.in a. direction perpendicular to

sai d

! QL qﬁﬁgn n l.owi.ng sai ( . .
according to a%y%%%§9%$ C afﬁg %%%LS% ngo E%ﬁgiﬁa%aid anti-slip nenbers

have a coeffi cifesischprgitncmegnsofo2ablayw sabdvpowder aasbeOhi Acliddedc e

t hereof contagtd i owder container for storing powder and
Q%g&ggfﬁ?gkﬁg&gﬁégﬂéﬁggd as clainmed in pla|n115 mhgreln t he
anti-slip nmenbér sPEF e tRosFtGiEd it hée&anrfabde dfagsasmd Héxchadyicly face
sai d bag, mdarngych a manner to contact said

all owi ng said

11.

12.

13.

wherein said buckling reducing means are positioned to
engage integral folded portions of said deformable bag,
said folded portions at opposite sides on an end face

thereof opposite to said discharging portion.

A powder container for storing powder and allowing said
powder to be discharged according to «claim 6, the
deformable bag having a heat sealed member positicned on
at least a side of said bag, wherein said buckling
reducing means nips said heat sealed portion Vin

cooperation with said box.

A powder container for storing powder and allowing said
powder to be discharged according to claim 11 wherein said
buckling reducing means comprises a nipping member
provided on a side wall of said box, which is to be closed
after insertion of said bag into said box, for nipping

said heat-sealed portion in cooperation with said box.

A powder container for storing powder and allowing said
powder to be discharged as claimed in claim 6 wherein said
buckling reducing means comprises a shock absorﬁing piece

positioned in a space between said bag and said box.



i for storin owder and allowi ng said powder
bag. V 19. A powder container fo gp 10 ror 1 “2005
bag, when tehgrili 2ooEn
upright position when discharging neans.facing downward; a tapered p_ortl_ on
on sai d deformabl e bag; a dischargi ng neans to ‘all ow sai d powder to be
di schar ged*? f r dmreaidgrdepormabie fay;storiog powéeac! @ﬁ@v\zm&yﬁ@; F]B:n?glsiet ibgg

er .

& "cont al Hers for
storing powder *3if ErPdnihgoshing nicwdets tautiseedi sehwrigedoacpoiak ny t 0
claim19, whereohtas@igh RAsht b HRLNEA Higdg NMeans maintains said bag in an
upright position with said powder outlet facing downward. 21. A powder
contai ner for storing powder and allowi ng said powder to be di scharged as

clai ned irnsny 2onewabrclaht®indd @r 2oMaLebBwesd daR9SL] O BRI AL ni ng

to be discharged, said powder container conprising 36
def ormabl e bag to contain the powder, sgai d defornmabl e

and di schar gi NngowABANSs BePRSELLA IR aéﬂ'! .Bg Jreans;
mai nt ai ni ng msgjr?gr is integral togfsgl d EE)gag. A po

t he basi s of

rigidity.

means maintaing _the Lght,.position of said bag o _ .
22. A powder cgﬁfﬂéﬁaﬁe:‘ég}’ 6’% ﬂlﬁfﬁﬁﬁgﬁfbmﬁ‘écroré}}é}gaqu@mné s#iFeigowidd to be
di scharged accomugkhing 0 Tddiding9 whenei Ncsid:d sePOSiahk @ TR} Nt RdAJIG Means

conprises an R

in such a manner as to contact said bag.

oisggioryéedTbo%r surfaces of said box, which face said bag,

1s.

17.

18.

19.

A powder container for storing powder and allowing s=zaid
powder to be discharged according to claim 15, wherein

said anti-slip members comprise ribs extending in a

"direction perpendicular to a direction of powder

discharge, at least .one of sgaid ribs being positioned

above, but close to, said tapered portion.

A powder container for storing powder and allowing said
powder to be digcharged according to any one of claims 15
or 16, wherein said anti-slip members have a coefficient
of friction of 2.5 or above at least on a surface thereof

contacting said bag.

A powder container for storing powder and allowing said
powder to be discharged as claimed in claim 15 wherein the
anti-slip members are positioned on the surface of said

box, which face said bag, in such a manner to contact said

bag.

A powder container for storing powder and allowing s=said

powder to be discharged, said powder container comprising

o

P



nmounted on an inner periphery of said bag. 23. A powder container for
storing powder and allowi ng said powder to be discharged according to
claim22 wherein said position maintaigni ng means conprises a thi tkepd 005
portion of said bag. W24. A powder container for storing powder and

wal |

all owing said powder to be discharged according to claim19 wherein the 37~

19 April 2005 posafcshahbf nb2F nthgcrrtris ddspriovdera saipeddfogmatdieber for

suspendi ng sai habagwhéd. nA1BOWEEIarf ORAigher Joah £SLQT L, AGn PAVIEL . ARG,
sai 8 powder to be discharged according gltﬂo claim 19 wherein saziu?iciﬁ Sg
mai nt ai ni ng meditEPEohPTitgedou¥3id bag fornming part of said bag and
configured to lethpbledl parthoa dd Wada d6sorhapawdsigcont ai ner for storing

powder and al |l Qwi_n aid._ powder to di scharged_according to claim 19
wherei n said posﬁ?’fz% Sﬁ rf%]:lr‘i’ gél

bag.

a d

A i "R ng° sthaxgesh

from said deformable bag;

Y E@hpr Peedery tgader

a box to enclose said deformable bag and discharging

means;

20.

21,

22.

23.

24.

a position maintaining means;

wherein the position maintaining means is integral to said

A powder container for storing powder and allowing said
powder to be discharged according to claim 19, wherein
said position maintaining ,means maintains said bag in an

upright position with: said powder outlet facing downward.

A powder container for storing powder and allowing said
powder to be diséharged as claimed in any one of claims 19
or 20 wherein said position maintaining means maintains

the upright position of said bag on the basis of rigidity.

A powder container for storing powder and allowing said
powder to be discharged according to claim 19 wherein said
position wmaintaining means comprises an upright member

mounted on an inner periphery of said bag.

A powder container for storing powder and allowing said
powder to be discharged according to claim 22 wherein said
position maintaining means comprises a thickened wall

portion of said bag.

A powder container for storing powder and allowing said

powder to be discharged according to claim 19 wherein the

| I owi ng
sition

id



25,

26.
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position maintaining means comprises a suspending member

for suspending said bag.

A powder container for storing powder and allowing said
powder to be discharged according to claim 19 wherein said
position maintaining means comprises a fluid bag forming

part of said bag and configured to be filled with a fluid.

A powder container for storing powder and allowing said
powder to be discharged according to claim 19 wherein said

position maintaining means comprises a gas fed into said

bag.
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