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POWDER CONTAINER FOR AN IMAGE FORMING APPARATUS AND

POWDER DISCHARGING DEVICE

-

BACKGROUND OF THE INVENTION
The present invention relates to a powder container -
applicable to an électrdphotographic image forming
apparatus for storing toner, or powde'ry coloring agent,
and a device for discharging t‘hé toner from the powder
container. | o o
A toner container customarily used with a copier or
similar 'électfophotdgraphié appa-z.;atus is implemented as
a cartridge, bottle or s.imilar hard case. Gerierally, the
toner. container is collected from the user’sm statior; by
amanufacturef and recycled, reused Sr burned out. Inthis
respect, the hard case hfal's a problem that it is bu-lky and
increases the collection éost. |
.A toner cont'aine_r'whose 'volu.me_ can be reduced has
been propoéed in the pa_st.x Hor:vé;rer, t_his kind of tone;‘

container cannot stably replenish toner to a developing

-unit. Also proposed in the past is a toner container whose

volume can be reduced only during transport. Even this
toner container has a problem that when toner is
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transferred from the contai ner to a hard bottlas or a toner

~ hopper, the toner is scattered around and contaminates the

surrounding.
To stably replenish toner to a developingunit, there
has been proposed a toner replenishing device that uses

a toner container formed of resin, paper or similar

‘flexible sheets and capable of being reduced in volume.

The toner container for this application is made up of a

~ deéformable bag storing the toner and a box more rigid than -

the bag and accommodating. the. bag-- _thereﬁf.-n. In this
bag-in-box type of toner container the bag includes a .-
taperea portion and a toner d...scharg1 ng portlon J.ncludlng
a- tapered toner outlet The tapered portion and toner |

outlet cause a minimum of toner to be left in the bag The

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

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

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

portlon of the bag around the toner outlet is narrow,

' -'prevents the toner from belng smoothly del:.vered during

operatlon or causes much toner to be left in the bag.
Moreover, the toner _ contalner for the toner
replenishing device is usually held in an upright position

with the toner outlet facincj downward. This brings about

b
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. transferred from the conta:ner to a hard bottle or a toner

hopper., the toner is scattered around and contaminates the
éurrounding.

To stably replenish toner to a developingunit, there
has been proposed a toner replenishing device that uses

'Y

a toner container formed of "resin, paper or similar

flexible sheets and ‘capable of being reduced in volume.

The toner container for this application is made up of a
deformable bag storing the toner and a box more rigid than

the bag and accommodating. the bag therein. In this

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

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 'Tneﬂ

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

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

the time of, e.g., shipment, the bag buckl_es around the
tapered portion and taperetl toner outlet due to, e.g., the
weight of the toner. This, coup.led with the fact that the
port:.on of the bag around the toner outlet is narrow,

prevents the toner from be:.ng smoothly dellvered durlng' '

-operatlon 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
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another problem that the flexible bag is apt to fall down

due to its own weight and stop up the toner outiet. In

addition, when a certain amount of toner is delivered from

the bag, the creases of the bag fallen down catch the toner
and causes more toner to be left in the bag.

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.

 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 using the same.

It is a second object of the present invention to

prov:.de a flex1ble powder contalner that falls down little

~even when used in an uprlght posxtlon, and a powder

dlscharglng device using the same.

It :Ls a third object of the present invention to

provide an image form:.ng apparatus using the above pdeer_

container and powder discharging device.

In accordence with the present invent’ior;, a powder’
container fOr storing pewder and allowir_lg the powder to -
be dischafged includes a discharging portioﬁ that includes
a deforme.ble bag and a tapered portioh configured-to

discharge the powder. A buckle reducing device reduces,

H
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when the toner container is held in an uprigﬁt position
with the discharging portion facing downward and being
fixed, the buckling of the tapered portion.

Also, in accordance with the present invention, a

- powder container include.s a glef-ofmaf:le bag storing powder,

‘and a position maintaining device configured to maintain

_thé_pégifioﬁ of the bag.

Further, in accordance with ;he'present inventidn,
in a powder discharéing device for discharging colbriﬁg
péwder from a powder container via an oﬁt_let formed in the
container, the powder container inéludes a deformable bag';'
storing the coloring powder, a po_sition maintaining..device
coﬁfigured to maiﬁtain the position of the'bag, and a
mounting portion configured to rgmoVabiy nount the bag.
A gas is fed into the bag in order to fluidize the ¢oloring
powder and cooperates with..the positionmaintaining device
to mﬁintain thenpoéition of the bag.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other objects, features and advantages

of the prgsent-invepéibn:will become more apﬁarent from

the following detailed description taken with the

~accompanying drawings in which:-

FIG. 1 is an isometric view showing a powder

 container on which the present invention is based;
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FIG. 2 is a view showing a bag included in the toner

container received in a box;

FIG. 3 is a view showing'how the bag buckles;
FIG. 4 is a perspective view showintj a preferred
embodiment of the powder container in accordance with the

present invention;

FIG. 51is e view 'showing amodification of fh_e powder

container of FIG. 4;

-FIG. 6 is an enlarged view.showing pert of an
anti-slip member} |
FIG. 7 is a perspective view showing ah alternative
embodiment of tﬁe toner container'in aceordance Qith the
present inveﬁtion; |
,tTFIG. B is a seetioe of tﬁe toner container showﬁ iﬁ
FIG. 7; |

FIG. 9 is an isometric view showing a modification

of the toner container of FIG. 7;:

FIG. 10 is a perspective view showiné another

' alternative' embodiment * of the toner container in

accordance with the present invention;
FIG. 11 is a view showing still eﬁother 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

1
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accordance with the present inventiodn,. as-seefi from the -
o

bottom;

. - -
&

FIG. 13 is a view showing hqw'.""cr-:l',e fgﬁéner container -

of FIG. 12 is used;"

FIG. 14 is a view shéwi'n.g the toner container of FIG."

12 in a collapsed condition;

FIG. 15 is a view showing a specific toner
replenishing device using a toner container of the present
invention; |

 FIG. 16 is él_ 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;

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

-as seen from the'bottom'; :

FIG. 19 is a fragmentary sectlon showing an
embodiment of the toner container in accordance with the
ﬁiesent invention;

. FIG. 20 is a pefspeqtive view showing a box
accommpdating'the-tone: container of FIG. 19; |

FIG. 21 is an isometric view showing an alternative
embodiment of the toner container'in'accérdance withlthe

present invention;

FIG. 22 is a front view of a mouth portion included



—

10

15

20

25

~in any one of the embodiments of the present invention;

FIG. 23 is a section aleng'line X-X of EiG. 22;

FIG. 24.is a section along line Y-Y of FIG. 22;

FIGS . 251is .ah isomet_ric view showi-r.lg amodification
of the embodiment shown iﬁlFIG; 21; |

FIG. 26 is an isometric view showing another

alternative embodiment of the toner container in

-accordance with the present invention;

FIG. 2'7 is a partly sectional isométric view showing
a modification of the embodiment of FIG. 26;

FIG. 28 is a sectional perspective view showing
another alternative-embodiment of the toner container in
accordance with the present invention; and

FIG. 29 is an isometric view showing yet another

-embodiment of the toner container in accordénce 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_éREFERRED“EMEODIMENTé
' First, preferfed embodiments.di:ectedftoward the
first object of the present inventibn will be described.
Referring to FIG..l,.a toner'contaiper proposed in

the past and on which the present invention is based is

1
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shown and generally designated by the reference numeral

1. As shown, -the toner container 1 is made up of a

 deformable bag 2 storing toner and a box 30 more rigid than

the bag 2. The toner container 1 has the bag 2 reéeived
i.n the box 30 _and is generally referred fo as a Bag-in-box -
type toner conta'iner..

'The. bag 2 has a mox.{th member 3 'formed of, e.'g. , resin
and a bag affixed to the moufh member. Thé mouth member
is p.ro.duced by, e.g., injection molding and. fofmed with
a toner outlet. To form the bag, a single fléxible sheet
of.polyethy.le-ne, Nylon of siinilar resin or paper, which
may be 80 pm to 20 pm thick, or a laminate of such 'fiexible

sheets is sealed by heat sealing. A seal valve, not shown,

~is fitted in the toner cutlet of the mouth membBer 3 and

formed of foam sponge or similar material. The bag is made

up of_ a substantially fectangular parallelepiped body:
portion 6, a pyramidal tapered portibn_ 7ﬁ_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 to

be left-in the toner container 1.- The mouth irgembe'r 3 is

fitted on th_e end of the toner oﬁtlet 8. A filter member
9 is mounted on the body portionh 6 and passes air

therethrough, but blocks toner.

The toner container 1 in'which the box 3 covers the



10

15

20

25

4

flexible bag 2 is easy to handle. Further, when toner
s_.tored" in the bag 2 is used up, only the bag 2 shéuld be
replaced Qith a new ba:;, i.e:, the box 30 can be repeatedly
used. The toner containerul, however, has the following

pfoblem left unsolved.

Usually, the bag 2 is accommodated in the box 30 in

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

- shock or imp.ac':i: acts on the tonér container 1 during

tran_sport, the bag 2 is apt to buckle around the tape_réd
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 i_s siiéhtly reduced
in secfional- 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 de;cribing a
toner container embodying the present inventlion. As shown, ..

the toner container, generally 1, is similar in structure

to "fhe conventional tongr container 1 of FIG. 1.

Structural elements of FIG. 4 identical with the
stru;ctural elements of FIG. 1 are deéigna%:ed by identical
reference numerals. In the illustrative embodiment, the
toner container 1 include's'a. box 30. Anti-slip members,
or buckle reducing means, 20 are fitted. on the inner

periphery of the box 30 and implement_ed as ribs. The

[
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anti-slip members 20 extend in a direction perpendicular
to a direction in which toner is discharged via a toner
outlet for:r}ed in a moutﬁ member 3. ;rhe anti-slip members
20 may be fitted on any position on the inner periphery
of the box 30 so loné as they can bite into a b;.g 2 received |
in the box 30. The anti-slip members 20 should preferably

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

following reasons.

In the illustrative embodiment, the bag 2 includes

S a tapere'd' portion 7 terminating at a toner outlet 8 and

having four walls all of which are pyrami...da-l . On the other
hand, in the box 3(_), 'onl_y 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 wé.lls 32 of the box

- 30 are entirely vertical. Consequently, as shown in FIG.

2, spacés 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 portions where the tapered walls 31 exist. 1In light
of this, to reduce buckling, the anti-slip members 20

shou_lrd preferably be fitted on the vertical walls 32 in

. suc'_h a manner as t':o'bite i_nto the body portion 6 of the

bag 2.

Further, the anti-slip members 20 should preferably

" be positioned above, but ciose to, the tapered portion 7

{
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of the bag 2. Assume that the toner cbntainer 1 is mounted
to an image forming apparatus and has .its toner consumed
to a certain degree. Then, the anti-'_slip members 20
locateci at the above positiqnﬂ where thé_ toner is present

effectively act against a shock or an impact that may act

on the ;ﬁoner container 1. The 'anti-'.slip members 20 located

‘at a position where the toner is absent are almost useless.

The number of anti-slip members 20 is open to choice and

may even be one. For example, four anti-slip members 20

may be fitted on the box 30, as shown in FIG. 5. The

prerequisite with the configuratioh shown in FIG. 5is Ehat
at least one anti-slip member 20 be so located as to bite
into the body portion 6 in the vicihity of the tapered

portion 7 of the bag 2.

A specific configuration of each anti-slip member

.20 will be described hereinafter. The anti-slip member

20 is 4 mm thick, 10 mm wide and 90 mm long; the bag 2 is

112 mm wide. It was éxperimentally found that the
thickness should pre.ferably be 2 mm to 10 mm. The
anti-slip member 20 is implement_ed by a flat plate-like
member. In this case, however, the édges of “the_ anti~
siip member 20 é.re apt fo scratch.thé 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
rounded, as shown in FIG. 6.
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Moreover, the anti-slip members 20 are expected to

prevent the body portion 6 of the bag 2 from being shifted’

" toward the' toner outlet 8 by a shock or an impact. It

follows that thée surface of éach anti-slip nember 20 to-
bite into the bag 2 should have a certain coéfficient of |
ftiction. Experiments showed that the-anti'-s:lip m;ambers
.20 succéséf_ully pre.vented the body portion 6 from being
shifted when the coeffitient of f;:iction was 2.5 or above.

As shoym in FIG. 1, the bag 2 .has_ triangular folded
portions.. 10 at-its top,_ as indicated by hatching. The
fo_lded portions 10 are corivéntional with bags in general.

The bag 2 is sealed by 'h_eat sealing along its edges

: in'd,i.-caht'ih'g, by hatching.

FIG. 7 sﬁ;)ws an alternativel embodiment of the present

_invention including the buckle reducing means that

effectively uses the folded portions 10 of he bag 2. Aé
shown, ~ the-box... 30 includes a top wall 33. Insertion

members 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 foldéd portions 10 of the
bag 2 ;I'he insertion members' 21 and 22 re.semble. hooks
having a generélly L-shaped cross-section. The insertion
mémbers 21 and 22 éach have a length L slightly smailer_
than the length L1 of each folded portion 10. When the

bag 2 is received in the box 30, the insertion members 21
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and 22 are inserted in gaps 11 (see E‘IG. 8) formed by the
folded portions 10 over substant:.ally the entire length

of the gaps. The 1nsertlon members 21 and 22 may be molded

'integrally with the top wall 33 of the box 30 or affixed

to the top wall 33 by adhesive.

In the condition shown in FIG. 8, the bag 2. is
substantially suspended from the box 30 via the insertion
member 21 and 22 and therefore does not notlceablv move
even when subjected to a shock or an 1mpact. Thls surely

reduces the bucklingof the bag 2 around the tapered portion

7 and toner outlet 8-,. as- shown in F._IG. 3. Further, the

illustrative em.bodiment ‘uses the folded portions 10
customary with bags and is therefore practlcable at low
cost without resorting to any spec1a1 treatment of— the bag

2. If desired, the insertion members 21 and 22 may be

.replaced w:.th stubs 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 conflgured to fac:.lltate the insertion

_ of the insertion members 21 and 22 J.nto the folded portions
10. As shown,r one wall of the_box 30 is implemented as

~ two flaps 34 and 35 that are opened at the time of insertio_n

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

to complete the toner container 1. In the illustrative

{
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embodiment, the insertion member 21 is adhered or
otherwise aff xed to the flap 34 The lnsertlon member

21 is tl_‘lere_fore automatically, easily inserted into the

.gap of the folded portion 10 when the flap 34 is closed.

Although th_e other insertion member 22 is atsent in the
illustrative embodiment, the insertion rilember‘ 21 is
capable of suspending the bag 2_a.nd therefore sufficiently
reducing the buckling of the bag 2.

FIG. 10 shows another alternative embodiment. of the-
present :anentlon similar to the embodiment of FIG. 9
except for the following. As shown; the illustrative
embodiment uses '.heat?sealed portions 4 indicated ]dy
hatching in implementing the buckle reducing means. A

nipping member 36 is adhered or otherwise provided on the

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

36 nips one heat-sealed portion 4 between it and the
vertical wall 32 of the box 3 when' the flap 34 is closed.

The n:l.pplng nember 36 therefore ea51ly, surely reduces the

buckl:.ng of the bag 2.

If desired, part 4a of the heat-sealed port:.on 4 to
be retax.ned by the n_;pp:.ng member _36 may be protruded, as
indic-ated by a dotted line in FIG. ‘10. This further
facilitqates the nipping ef the hHeat-sealed portion 4. The
flap 34 itself may nip'the heat-sealed portion 4 between

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

L]
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portion 4a will help the flap 34 easily, surely nip the

heat~sealed portion 4.

.F-IG. 11 shews still another alternative embodimen.t
of the present 'invention. As shbwn, in the jllustrative
embodiment, the buckle reducing means is imﬁl_emented by g
shock absorbing pie&:es 1_5. formed o £, é.g., styrofoa.én. The

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 pieces 15 may be fitted after
the insertion of the bag 2 into the box 30 or adhered to

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

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

bag 2.

Reference will be made to FIG. 12 for describing yet

another alternative embodiment of the present invention.

This embodiment differs from the foregoing embodiments in
that the bag 2 its.elf includes the buckle reducing means.

As shown, the bag 2 includes a plurality of legs or

"auxiliary pieces 16'ext_éndin<j out from the 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
impact acts on the toner container 1, the legs 16
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successfully reduce the buckling of the bag 2. Moreover,

because the --legs 16 are formed integrally with the bag 2,

the il___l’ustratiye embodiment is api)licable even to a toner
container lacking the rigid box 30.

The legs 16 mé.y be adhered or otherwisé affixed to
the bag 2. However, forming the legs .16 _ihtegfally with
the bag 2 is advantageous not only from the cost stand_point,
but also from the mechanical stréngth sta_tndpoint.- In the |
illustrative embodiment, the bag 2 is constituted by four
fi'lms that are .conr_lected -together at the heat-;sealed

portioris 4. Again, the b_ég‘ 2 includes the tapered portion

7 and toner outlet 8. FIG. 14 shows the bag 2 formed. As

shown, excess pieces contiguous with the. tapered portion
7 are formed during production. While the conven_tional
bag 2 shown in FIG. 1 cuts away the excess pieces along

lines S, the illustrative embodiment does not cut the

~ excess piecés, but uses them as the legs 16.

The abovge cohfiguration allows the legs 16 to be

- eas*iiy _fo:_:med and feduces the cost to a noticeable degree.
- InFIG. 14, the portions of the'legs 16 indicated by reverse’

| _ hatching are usually not subjected to heat sealing. Su-‘gh

‘portions of the legs 16 may also be subjected to heat

25

: ;.sealing in order to increase the mechanical strength of

the legs 16.

FIG. 15 shows a _specific toner replenishing device
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included in an image forming apparatus, which incorporates

the toner container 1 of the present invention. As shown,

- a suction type powder pump 41 adjoins or is constructed

integfa;ly with a developing unit 40. The powder pump 41
is a single shaft, eccentric screw pump. Séecifically, '
the powder pump 41 generally made up of & rotor 42, a sté.‘-:or
43, and a holder l44. The .roto.r 42 is formed of metal or
similar }:i'gic;l material and implementsd as an eccentric
screw. The stator 43 is formed of rubber or similar
elastic material and provided wifh a double screw
configuration. _The holder 44 accommodates.. the rotor 42
and stator 43 and forms a powd_er 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 -
solenoid-operated clutch 47 controls the operation of the
powder pump 41. _

The holder 44 has a toner suction port 48 at its right
end, as v.iewed in FIG. 15. A tube 49 provides fluid
communication between thé toner suction port 48 and a toner
outlet port 65 formed in a nozzle 60, which will be
describefi specificaiiy later. = The tube 49 shoﬁld
preferably be 'implementéd by a flex.ible tube havimj a
diameter 0f 4 mm to 10 mm and - formed ofﬁ rubber highly
resistant to toner, e.g., polyurethane rubber, nitryl

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

. 1
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be easily laid in any desired direcﬁion, i.e., upward,
downwa;d, leftward or rightward. h

The powder pump 41 having the above cénfiguratioﬂ
is capable of continuously conveying powder with a high

solid-to-gas ratio by an amount accurately proportional

‘to the rotation speed of the rotor 42, as well known in

the art. When a toner r'eplenishment command is generated
on the basis of, e.g., the output of an image density sensor,
the powder pump 4i is energized to replenish a required
amount of toner to the developing unit 40.

The toner container 1 is removably mounted to a
mbunting unit 50 included in the body of the image forming |
apparatus and separate from the developing uniﬁ 40. The
previous-iy mentioned nozzle 60 protrudes upward from the
mounting unit 50 in such émanner as to penetrate into the
bag 2 of the toner container 1. The toner container 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. An air

feed ﬁassa‘ge 62 and a toner delifrery passage 63 are

-contiguous with the tip member 61, as illustrated. The

nozz}.e 60 has a double tube structure. The toner delivery

pas.sage 63 is bent to the left, as viewed in FIG. 15, and

terminates at the toner delivery port 65. The air feed

passage 62 is bent to the right, as viewed in FIG. 15, at
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a higher level or height than the toner delivery port 63

and terminates at anair inlet port. Aself-closingvalve,

- not shown; formed of sponge or similar material is fitted

-

.in the mouth member 3 of the toner container 1.

A pipe’ 52 provides fluid communication betwéen the
ai.r inlet port 64 and an air pump or air feeding_z_ne'ans 51,
The air pump 51 feeds air under p.ressure to- the tpner
container 1 via the pipe 52 and air passage 62. .Air sent
into the toner container 1 passes through the toner layer
and fluid-i.zes it by scattering J.t More épe_cifically, the
above air increases’ piess_ure inside the bag 2 with the
result that the toner 1is discharged from ‘the tdner
container 1 while being sufficiently agitated and
fluidized. At this instanf:,'_ 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
impiemented byT a combination of two or more of the anti-slip
;némbers, insertion member, shock absorbing members and
legs, or auxiliary members, 'shown. apd déscribed. While
the illustrative embodiments have-“concentrated on toner,
they are similarly applicable to a tc;ner and carrier |
mixture or a carrier only.

.The embod:_’.ments shown and describéd have wvarious
unprecedented advantages, 'as enumerated below.

[
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(1) Even a flexible bag having a tapered outlet

portion causes the outlet portion to buckle little.

{2) The bag itself includes buckle i:educ_:'_Lng means.
This reduces the buckli—ng of a powder contairer consisting
o'rily of a bag. When leg-like auxiliary pieces are’
implemented by excess formed during the prbduction of the
bag, the bag achieves an adequate degree of streﬁgth'at _
low cost.

(3) r.I‘he buckle reducing means reduces the bué.'klir'ig.
of the back even whén provided on a box accommodating the
bag.

(4) There can be provided a.n image forming apparatus
using - -the powder container _. as a toner cqntainer. "'_"

Other prefér:ed embodiments of -'tl'.ze_ pres_ent
invention directed toward the second .-object- will be
deséribed hereinafter.

Referring to FIG. 16, a toner replenishiné device

is shown to which the émbodiments.of the toner container

. to be described later are applicable. Ther_e are shown in
FIG. 16 a developing unit 101 and a toner éontainer 120

storing color toner. ‘The"toner container 120 is a unit -

separate from the developing unit 101 and removably
mounted to a mounting portion included in the body of an
image forming apparat.us. The mounting portion may be so

arranged as to be accessible when a door or a cover mounted
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on the apparatus boédy is opened, although not shown
speci ficaliy. Aiﬁernatively, the mo'unting portion may be
exposed to the outside of the apparatus bédy. '_

FIGS. 17 and 18 show the toner container 120. As -
shown, the toner container 120 includes a mouth portion
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-i$ affixed to the moufh portion
121 and implemehted by a single flexible sheet of, e.qg.,
polyeﬁhylene, 'Ny'lon. or similar reéin or paper or a' laminate
of such sheets.  Each sheet is about 80 um té 200 Pm.thick
by way of example. The toner container 120 is hermefically
sealed and'has the mouth portion 121 at its bottom. A
self-closing seal valve 123 is fitted in tile mouth portion
'iZl.and fofmed of foam sponée or similar elastic member.

Aluminum may advantageously be deposited on the inner

periphéry or the outer periphery of the bag 12 against

static electricity and moisture.

The bag 122 has a _substantially rectanc;"ular shape
when inflated and includes oné surface tapered toward the
mouth portion 121. A filter member 'i24'is fitted on ‘the

top of the bag 122 and plays the role of pressure adjusting

‘means. Specifically, the filter member 124 passes air

therethrough, but blocks the toner.

Because the bag 122 is flexible, the toner container

1 '
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120 is ea}sier to handle than a hard case and needs a minimum

of space. Generally, the toner container 120 is delivered

from the user’s station to a manufacturer when empt-ied and
then récycled, reused o‘r burned up. In this respecﬁt, the
toner container 120, wﬁich is flexible and foldable, is .
easy to transport and store while qccupying a minimum of
space. This sucqeésfully réduces the"c':t;llection cost to
a considerable degree. Tﬁe mouth portiori 121,. bag LZZ and
seal valve 123 shoulql pfeferably be formed 6f the 'sa.me
material or simil.ar materials in order-to save timé and
labor for separation_aﬁ a'recyclinglcite.. _

The toner container’ 120 is remo%%ébi‘y ﬁouhtéd to é'
mounting position definéd in the: apparatus body from the
abox}e. As shown in FIG. 16, a nozzle _1_3_9_protrudes upward
ffom the mounting positipn in such a manner as to penetrate
into the seal valve 123. The nozzle has a conical tip
member 131 é.dhered thereto or integrallymolded therewith.
An air feed passage 132 and a toner delivery passage 133
are _c'ontiguous 'wi“th the tip mémbe_r 13‘1, as il'l\'_;strated.
The-nozz._le 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 pasSage 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.
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In the illustrative embodiment, a pipe 141 provides
fluid communication between the air inlet port 134 and an

alr pump or airm feeding'n_teans 140. Th_e air pump;140 feeds

air under pressure to the toner container 120 via the pipe’

141 and air passage 132. Air sent into the toner container '

120 pasées through the toner layer and fluidizes it by
scattering it;

A suction type powder pump 103 "adjoins or is
constructed integral_iy with the developing unit 101. The

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 a2 holder 106. Thé rotor

10_4 is formed of metal or similar rigid material and

implemented as an eccentric screw. The stator 105 is

-formed of rubber or similar elastic material and provided

with a double screw configuration. The ‘holder 106
accommodates the rotor 104 and stator 105 and forms a powder
¢onveyan£:e path. The holder 106 is formed of, e. g., resin.
The holder 106 has at its left end, as viewed in FIG. 16;

a toner outlet port 107 _'cbmmunicated to the toner

replenishing portion 102 of the developing unit 101 by &

pipe 108.

The suction side of the powdér pump"103 merges J‘_.nto
a buffer or toner storing means 110 that stores an adequate
amount of toner. A screw or toner driving means 111 is

]
] . v
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disposed in the buffer 110. One end of the screw 111

.protrudes to the outside of the buffer 110 and is connected

to a driveline, not shown, to be driven thereby. The other
end of the screw 111 is coﬁnected to the roto-r 104, so that
the screw 111 is operate_d-at'the same -time as the powder '
pump 103. '

A toner inlet 112 is formed in the buffer 110 and

communicated to the toner outlet 135 of the nozzle 130 by

-a tube'115. “'I"he tube 115 should preferably be implemented

by a flexible tube h_aving a diameter of 4 mm to 10 mm and

formed of rubbe'r .highly r._‘esiStant to toner, e.g.,

‘polyurethane rubber, nili;:-'ryl.-rubber, EPDMor 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 continuously conveying powder with a high
solid~to-gas ratio by an 'ambunt accurately proportional

to the rotation speed of the rotor 104, as well known in

- the art. When a toner replenishment command is generated

on the Basis of, e.g., the Outp'L'llt of aﬁ image density sensor,

_ the powder pump 103 is energized to replenish a r_equiréa

amount of toner to the developing unit 101. .

| In the toner container 120, the surface of the bag
122 exten_ding toward the bottom is inclined. This,
coupled with the fact that the toner container 120 is. used

'- !
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in an upright position, .is likely to cause the bag 122.to
tilt or collapse. The. resultiﬁg creases of the bag 122,
for example, obstruct the drop of the toner to.tl}e seal
valve 123 and tﬁerebﬁ} pr.;event the toner from being fully
discharged from,th'e bag 122. Further, edges or s'imi]:ar.
sharp portion.s. are apt to break the b'ag. 122 if present
around the toner containér 120 set on the apparatu.sl body.

In lighf of the above, the present invention
additionally inclué_ie_s position maintaining means for
_maihtaJ".ning the bag 122 of the Itoner container 120- in”

substantia;_ly- an upright position. Preferred

-embodiments of the present invention including the

' -i:ositio_n maintaining means will be described hereinafter.

FIG. 19 shows an,embodimén,t of the toner container
in aC'cordanc;e with the present invention. As .shown, the
toner container 120 is accommodated .in a box 150, Whiéh
plays the role of the position mainta_ining means, in a
bag-’in—box fashion. As shown in FIG. 20, the box 150 has
a space thereinside that is so sizedla.s to be substantially
fully occupied by the inflated _’;oner container 120. The
box 150 may be formed of resin or paper having a certain
degree of r_igidity.._ | _

The box _ISO-LSi:otects the toner container 120
accommodated therein and therefo:l'e.maintains_ the bag 122

in substantially an upright position. This causes a
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minimum of toner to be left in the bag 122 and protects

the bag 122 from damage ascribable to tips and sharp edges. -

' Further, the box 150 allows the toner container 120 to be

easily mounted and dismounted from the apparatus body. In

"addition, such boxes 150 identical in configurétion can

‘be n-eatly stored. As shown in FIG. 19, a guide pie‘ce 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._vth'e box 150. This
allows the toner container 120 t.é be easily separ'ated from :
the box 150 and collectéd aloné at the time of célléction.
The illu_stratix}e embodiment therefore preserves fhe low
collection cost particular to a flexible container.

FIG. 21"..'s_hows an. alternative embodiment of the
preSent invention. As shown, ‘the position maintaining
means is implemented by a rod- or bar-like support member
160 provided on the toner COgtainer 120 for sup_po.rting_ the .
container 120. The support member 160 may be located at
the container r_nounting positj.on or may be fitted on the
mouth poftion 121 in an upright.pc‘)s._ition. If desired, the
end 0';f the support memper 160 may be implemented as a grip .
in order tcl facilitate the.handling of the toner contair;er
120.

The direction in which the bag 122 falls down is
determined by the configuration of the mouth portion 121.
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Specifically, as shown in FIGS. 22 through 24, part of the
mouth portion 121 where the bag 122 is fitted has a

boat-like configuration, so that the bag 122 falls down

"to either side in the widthwise direct.ﬁ}__on of the boat.

Therefore, the support_member 160 should only be locéted '
at oppo‘s'ite sides_ in the widthwise direction (only one is
visible). -

A mo'dificatibn of the configuration of FIG. 21 is
shown in FIG. 25. As shown, a suppt.?rt member or position
maintaining means 161 is fit’tegi'on the innerlperiphery of
the bag 122. Again, such a support member 161 is located

at o:pposite sides' in _the widthwise direction 6f 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 a reinforcing member 162. _As shown, the
reihforcing member 162 is affixed to the mouth member 121
at one end the"reo.f and is adl{ered to the relatively lower
por’;ion of the side of the bag 122 that is apt to fall down..
The reinforcing member 162 is shaped complemeritarily to
the contoufr of the bag 122 beforé-han'd and should preferably”
be implemehted k;y a film of Mylar or similar resin.

N FIG. 27 shows a inodificai:ion of the configuration
of FIG. 26. As shown, the bag 122 has its wall portions

substantially corresponding to the reinforcing members
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162 increased in thickness. Such a configuration not only

maintains the upright position of the bag 122, but also.

- omits an adhering step while obviating the come-off of the -

reinforcing members 162 and other troubles aécribable to
adheéion.

' FIG. 28 shows still another alternative embodiment
of the present ihvent’ion; As shown, the bag 122 has a
generally double-wall strﬁcture'. Specifically, the bag
122 has a hermeti_cally closed” reinforcihg bag 164
extending from the sides of the body portion of the 'bag
122 to the tapered inclined surf.aces.. A chartjirig member
165 is fit.ted in the reinforcing bag 164. The reinforcing
bas 164 is filled with a gas or a liquid via the charging

member 165 so as to pl"ay the role of the posit.ion

maintaining means.

- FIG. 29°'shows yet another alternative embodiment of

the present invention. As shown, a removable support

member or.position maintaining means 166 is engaged with

-the mouth portion 121 of the toﬁer ‘container 120. The

support member 166 has support walls 166a in the direction

- in which the bag 122 falls down. It is noteworth’y-that

the support member 166 can be mounted to the to_ner container

120 at the time when the container 120 is mounted to the

‘apparatus bod”)ﬂ The toner container 120 will therefore

be collected alone when it is emptied.

]
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FIG 30 shows a further alternatlve embodiment of

" the present invention. As shown, an upright piece 167 is .
: affiked to-or formed integrally with the top of the bag

. 122 and formed with a hole 168. A hook 169, which is

included in the apbaratus body, is reoeived in the hole
168 so as to support th-e'toner container 120'in a susp"ending
fashion. This sus-pending configuration constitutes the
position maintaining means. In the, iilustrative
embodiment, the hook 169 does- not héve_"to.cz:onstantl-y
support the toner con'tainer 120, but shoul'd only support
the oontainer 120 when it is about fall down. For this
reason, the toner contalner 120 lS supported by the
mount:...ng portion of the apparatus body a the initial stage
of use. | | | |

| Any one of the position maintaining means described
above cause_s the toner container 120, which is flexible

and tapered, to fall down llttle and therefore causes a

“minimum of toner to be left in the conta:.ner 120

Air fed under pressure from the air pump 140 to the
bag 122 makes substential oontribution to the function of
maintéining the position of the bag 122. This air
therefore constltutes part of the pos:l.t:.on maintaining
means. The amount of air that can be fed to the toner
container 120 is limited by the volume of the container

120. However, the filter mémber 124 included in the toner

L
]



10

20

25

30

container 120 allows air to be fed without regard to the

capacity of the container 120. That is, air can be fed

to the toner container 120 in an amount greét enough to
fluidize the toner at all times Whiié:maintaining the bag
122 in anlupright;position. The powder pump 103 ;an'
smoothly suck the suffiéiently fluid;zed toner, rgducinél
the amount of toner to femain in the toner container 120..
Air may be constantly_féa to.the toner container.lzo'iﬁ
an amouﬁt that prevéﬁtsithe bag 122 ffém failing 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 d'espi-te that it is flexible.

This prevents much toner from being left in thelbag and

~prevents the bag from,breaking due to fall-down.

(2) Pdéition_maintaining means may be implemented
by’both of the rigidity of a'member ahd'compressed air in 
order to prevent the bag from falliﬁg down more positively. |

- (3) Pressure' inside -the?-téner container is
adjustable. .This ailows_a great amount of air to be fed
to the toner container for sufficiently agitating toner.

Various modifications will become possible for
those skilled in the art after receivihg the teachings of

{
[}
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the present disclosure without departing from the scope

thereof.
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What is claimed is: |

1. Alpow.der container for stor’incj powder and allowing
said powder to be discharged, 'said pgwder‘ container
comprising: o |

a di’sch_arginé poftion comprising a deformable bag’
and a ﬁapered "portion for discharging the powder; and’

buckle redﬁcing méans for reducing, when said toner
container is held in an upright position with said
discharging portion, facing do'wriw'ard and baing fixed,

buckllng ‘of sald tapered portlon..

2. A powder container as claJ.med in clalm 1, wherein

said buckling reduc:l._n_g means is provided on- s_ald back.

3. A powder container as claimed in claim 2, wherein.

-said buckling reducing means comprises leg-—like auxiliary

pleces positioned on saJ.d tapered portion.

4. A powder contalner as clalmed in claim 3, wherein

-said auxiliary plieces comprise excess pieces formed during

hsprodﬁction‘ of said bag._

5. A powder container as claimed in claim 4, wherein

~ said auxiliary pieces are heat-sealed over entire range

of said aux1llary pleces.

6 A powder contalner as claimed in cla:.m 5, wherein

- said bag is received in a box that is more rigid than said

bag.
7. A powder container as claimed in claim 6, wheréin

L]
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said buckllng reduc:Lng ‘means is prov:.ded on said box.
8. A powder conta:Lner as claimed J.n claim 6, whereJ.n
said buckling reducing means comprises ant:.—_sl:.p members
positioned on surfaces of said box, which f_ace Said_bag,
in such a manner as to contact said bag. | '
9. A pbwder cprlt_'aiher as claimed in ciaim 8, wherein
said anti—siip ‘members - comprise ribs eé:tending in a.

direction perpendicular toa dj.rectiqn of powder discharge,

at least one ef said ribs being positioned above, but close

tol, sald tapered portlon.

10. Apowder contalner as clalmed in claJ.m 8, where:Ln

‘said anti-slip members each have a coeff-:.c:.ent of friction

of 2.5 or above at least on a surface thereof contacting
said bag. ‘

11. Apowde.r centainer as claimed in el'aim 6, wherein
said bag has folded portions at -opposite sides on an end

face thereof opposite to said discharging portion, and

" wherein said buckling reducing means comprises an

insertion member provided on said box to be inserted in

. at least one of said folded portions.

12. A powder contairier as claimed- in claim 11,

whereln said insertion member is prov1ded on a side wall

of sald box that is to be closed after insertion of said
ba_g into said box.

13. A powder container as claimed in claim 11,

1
v
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wherein said insertion member is adhered to said box.

.14. A powder container as claimed in claim 6, further

comprising a heat-sealed member positioned on at least a

side of said bag, wherein said buckling reducing means nipsm

15. A powder container as claimed in claim 14,
wher.e;n said buck_l_ing reducing means conipri_se's a ﬁipping
member provided on a side wall of said box, which is to
be closed after insertion of said bag into said box, for
ﬁipping saié.'heat-—'s'e"aled.portj_.on in _c_oo;iefa-'tion with said

box.

16. A powder container as claimed in claim 6, __w'herein _

- said buckling reducing means compris;es a shock absorbing

piece positioned in a space between said bag and said box.
17. A powder container as claimed in claim 16,

wherein said shock absorbing piece is adhered to said box

" beforehand.

_18. A powder container as claimed in claim 17,
wherein said. baé stores the powder.

19. A powder container as claimed in claim 1, wherein

pieces positioned on said tapered portion.
20. A'powder container as claimed in claim 19,

wherein said auxiliary pieces are heat-sealed over entire

range of said auxiliary pieces.

said heat-sealed portion in cooperation with said box. '

-said blickliné reducing means comprises leg¥li’ke a-auxiliary
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21. A powder container as claimed in claim 19,
wherein said auxiiiary pieceslcomprise.excess pieces
formed during prodﬁction oﬁ:said bag.

éz. A'powder coﬂta;ner as claimed ih claim.21,
wherein said auxiliary pieces are heat-sealed over entire
~ range of said auxiliary pieces.
| 23. A powder container as claimed in claim 22}
wherein said bag_is.received in a box that is more rigid
than said bag. |

24. A powder container-as claimed in.claim 23,
wherein said bucklinngeducing means is provided on said
“box. - |

25. A powder container as claimed in claim 23,
wherein said buckling reducing'meéns comprises anti-slip
members positioned on surfaces of said box, which face said
bag, in such a manner as to contact said bag.

26. A powder containéf as claimed in claim 25,
wherein_said a.nti-slip menbers comprise ribs extending in
a direétion perpéndicular to a direction of powder
dischargefatleastoneofsaidfibsbeinéposiﬁionedabove,-

but close to, said tapered portion.
27. A powder container as claimed in claim 25,
wherein said anti-slip members each have a coefficient of

friction of 2.5 or above at least on a surface thereof
contacting said bag.
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28. A powder container as claimed in claim 23,
wherein said bag has folded portions at opposite sides on
an end féce thereof opposite to said discharging portibn,_
and wherein said buckling reducirig means compr'ise's an
inser_tion"member prow_r.ided on said box tb be inserted in
at least one of said folded portions.

29. A powdé_r container as claimed in claim 28,
wherein said insertion member is provided on a side wall
of said box that is .to be .closed after insertion of said
bag into said box. _ |

30. A powder container as claime'd in claim 28,_
wherein said'i.rllsertion member is ad.ﬁered to said box.

31. A powdef container as claimed in cl.aim 23,
further compi:ising a heat-—sealéd member positionéd on at
least a side of said bag, wherein said buckling reducing -
means nips said heét—sealéd portion in coop’e_rétioﬁ with
' said box.. |

32. A powder container as claimed in cléim 31,
wherein said buckling reducing means comprises a nipping
member provided on a side wall of said bbx, which is to
be closed after insertion of said bag into said box, for
nipping said héat-sealed pé:rtion in cooperai:ion with said '
box. |

33. A powder container as claimed in claim 23,
wherein said buckling reducing means comprises a shock

L]
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absorbing piece positioned in a space betwéen said bag and
said box. | | |

34. A powder container as claimed in claim 33,
wherein said shock absorbing piece is adhered to _s'aid'..bo'ic !
beforehand. | '

E 35. A powder container as" claimed in claim 34,
wherein said bag .s‘to.re.‘s_ the powder.

36. A po&der container as claimed in claim1l, wherein
said bag is received in a box that is more J.:igid than said
bag. - |

37. A powder container as claimed -in claim 36,
: wherein said bﬁckling _reduciﬁg means is provided o'_n said

box.

38. A'powdér container as claimed in claim 36,
.whefein said buckling reducing means comprises anti-slip
members positioned on surfaces.of saidbox, which_ face said
bag, in such é.-m_anner as to contéét said bag. )

39 A powder container as claimed in claim 38,
w_herein said anti-slip members comprise ribs extendi:ng in
a diregtion perpendicular to a direction of ‘powder
~ discharge, at least one éf said ribs'being‘positioned ébove,
but clos‘é to, said tapere;;i portion'.

40. A powder _con’té_j.ne.r as claimed 'in claim 38,
wherein said anti-slip members each have a coefficieﬁt of

friction of 2.5 or above at least on a surface thereof

1
H v



38

[T

contacting said bag.

41. A powder container as.claiméd.inﬂclaim 36,
wherein said bag has folded.portions at opposita_sides on
an end facé thereof opposite to said.discharging'portion,,
and wherein said buckling reducing means comprises-an
insértion member providéd on said box to be inserted in
at least oné of said folded portions.

42. A powder container as claimed in_élaim 41,
wherein said insertion member is pfovided on a side wall
ofrsaid box that is to be closed after insertion of said
bag into said box.

43. A powder'container as claimed in claim 41,
wherein said insertion member is adhered to said qu.

44, A powder.dontainer as claimed in Elaim 36,.
further comprising a heat-sealed member positioned on at
least a side of said:bag, wherein said buckling reducing

means nips said heat-sealed portion in cooperation with .

said box.

45. A powder containe: as claimed in claim'44,
whefein said buckling reducing means comprises a nipping
membe; prbvided bn_a-side'wall of said box; which is to
be closed after insertion of said bag into-séid box, for

nipping said heat-sealed portion in cooperation with said

" box.

46. A powder container as claimed in claim 36,
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wherein said buckling reducing means comprises a shock

absorbing piece positioned in a épace between said bag and

"said box.

47. 3& powder-container as claimed in claim 46,
wherein said shock absorbing piece is adherad to said box
beforehand. |

48. A poWdér "c'éagt.a;iner as claiméd in claim 4‘7,
wherein said bag stores the powder.

49.. Apowdef container as ciaimed in claim 1, wherein
said buckling reducing means is provided on said box.

50. A powder container as claimed in claim 489,
wherein said buckling J_:educing- means.comprises anti-slip
members positioned on surfaces of said box, which face said |
bag, in such a manner- as to .contact said bag:

51..A powdér c’ontairier as claimed in claim 50,
wherein_said anti-slip members comprise ribs extending in
a direction perpendicular to a directlion of powder
discharge, at least one t;',f said ribs being positioned above,
but close to, said :capered portion.

52. A powder container as cllaimed. in claim 50,

wherein said anti-slip members each have a coefficient of

friction of 2.5 or above at least on a surface thereof

'contactiﬁg said bag.

53. Apowder container as claimed in claim 1, wherein

said buckling reducing means comprises anti-slip members



40

iy e

positioned on surfaces of said box, which face said bag,

i

in such a manner as to contact said bag. _

54. A powder container as claimedlin claim 53,
wherein said anti-slip members comprise ribs extending in
a direction. perpendicular_ to a direction of powder'
discharge, at least one of said ribs being positioned above,
but close to, said tapered portion.

55. A powder cohtainerias-claimed in claim 53,
.wherein said ant‘;i—slip members each havé a coefficient of
friction of 2.5 or above at least on a surface thereof
contacting said bég.

. %56. A pow'dér container as ciaiméd inclaimi, wherein
said bag haé folded portions at opposite'sides on an end
face.thereof opposite to said discharging pbrtion,'and
wheiein - said buckling reducing means comprises an
insertion member prdvided on said box to be inserted in
- at least one of said folded portions.

57. A powder container as claimed in élaim 56,
wherein said insertion member is provided on a side wall

of said box that is to be closed after insertion of said

bag ‘into said box. )

58. A powder container as claiméd in claim 56,
wherein said insertion member is adhered to said box.
59. A powder container as claimed in claim 1, further

comprising a heat-sealed member positioned on at least a

Tt t
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side of said bag,' wherein saic‘i'bucklin-g reducing means nips
said heat-sealed portion in cooperation wifh saia-box;

"60. A powder container as claimed in claim 39,
wherein said bucklir;g reducing means comprises a ﬁipping
member provided on a side wall of said box, which_ is to
be closed after inserticn of said bag into said box, for
nipping said heat-sealed pc?_rtioh in cooperation with said
box.

61. quwder container as claimed in claim 1, wherein
said buckiing redﬁc’ing means comprises a shock absorbing
pieéé pos-itioned J.n a space between said bag and said box.

62. A powder container as claimed in claim 61,
_whe:ein said shock ‘absorbing piece is adhered to éaid box
- beforehand. | |

63. A powder cbntainer ‘as élaimed in claim 62,
wherein said bag stores the powder. |

. 64. Apowder container as claimed in claim 1, wherein
said b’ag stores the~ powder. )

65. In an image f_orming appératus chsﬁructéd to
;épleni'sh powder from a p_gwdér ‘container, which isl
-removably- m‘ounf.ed to said imageé forming"appai:‘atus, tQ" a
develcping unit, .said powder container compri~sgs:

a discharging portion comprising a deformable bag
and a tapered portion for discharging the powder; ‘and

buckle reducing means for reducing, when said toner

]
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container is held in an upright position with said
discharging portion facing downward and being fixed,
buckling of said tapered portion.

6-6.. A powder container oomprising':_-

a deformable bag storing powder; and

position maintaiping means for maintaining a
position cf e‘aid b-a.g.. | |

67. A powder container as claiméd in c-laim 66,
wherein said beg comprises a powder outlet for discharging
the powder and is tapered' toward said powder outlet.

68. A powder container as claimed in claim 67,
. wherein said positioh maintaining means'maintains sa:id bag
in.an upright position with said powder outlet facing
.doﬁnward'.. - .

69. A powder contalner as clalmed :Ln claim 68,
wherein said position malntalnlng means ma:.ntalns the
upright pos:.tlon of said bag on the bas:Ls-of r:LgJ.dJ.ty

70. A powder container as cla.uned J.n clalm 69,
'where:Ln said pos:.tlon malntalnlng means compr:.ses a
support member mounted on an outer perlphery of said bag
- in an upright positio:ﬁ.' —

71. A powder container as. claimed in claim 69,
wﬁerein said position maintaining means comprises a box
enclosing. substant-ially an entire outer periphery of said

bag.
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72. A powder container as claimed in claim 69,

- wherein said position maintaining means comprises an

upright member mounted on an inner periphery of sa_i'd bag.

73. A powder container as claimed in claim 67,

.wherein said positionmaintaining means comprises a member -

adhered to said bag.

74. A powder container as claimed. in claim 67,

‘wherein said position maintaining means comprises a

thickened wall portion of said bag.

75. A powder container as claimed .in claim 67,

‘wherein said position maintaining means comprises a

suspending member for suspending said bag.

76._ A powder ‘container as claimed in claim 67
wherein said pos:.tion maintaining means comprises a fluid
bag forming part of said bag and configured @ be filled
with a fluid. |

77. A powder container as claimed in claim 67,
wherein said position maintaining means comprises a gas
fed into said bag. |

78. A powder container.' as claimed in claim 66,
wherein s”a'id poSition maintaining means maintains éaid bag
in an uprlght pos:Ltion with sa1d powder outlet facing
downward

79._ A powder container as claimed in claim 78,

wherein said position maintaining means maintains the
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upright position of.said bag on the basis of rigidity.

80. A pnwder container as claimed in claim 79,
wheréin said position maintaining -means. c_omprises a
suppoft member mounted on an outer periphery of said bag
in an npright'position. |

| 81. A powder container as claimed in claim 79,

- wherein said posit'.i,on Imain.taining méans comprises a. box
enclosing substantially an entire out.er periphery of said
bag. . | |

82. A _powder.container as claimed in claim’ 79,
wherein said position' maintaining means -cqmprises an
upright memben mounted.on an inner periphery nf said bag.

83. A powdér' container as claimed in claim 686,
wherein said position maintaining means nainta_ins the
upright position of said bag on the basis of rigidity.

84. A .powdeﬁ container as claimed in claim 83,
wherein s.aid position maintaining means comprises a
support member mounted on an outer periphef_y of said bag
in an upright_:.position. | |

85. A;powder container as claimed in claim 83,
wherein said position maintai'ning means comiori'seé a bdx '
enclosing substanti.ally an entire outér pefiﬁhéry of snid
bag. |

86. A powder containe.r. as claimed in claim 83,

wherein said position maintaining means comprises an

. : .
|
¥ . v
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upright member mounted on an inner periphery of said bag.
.87, A powder container as claimed in claim 68,
wherein said‘position maint'a.i'ning means coinprises- a member

adhered to said bag.
88. A powder confainer as claimed in claim 66,

wherein said position- maintaining -means comprises a

thickened wall portion of said'baq.

89. A powder container as claimed in claim 66,

" wherein said position maintaining means  comprises a’

suspending member for suspending said bag.

90. A powder container as claimed in Claim 66,

-~ wherein said position maintaining means comprises a fluid

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

91. A powder container as claimed in claim 66,
Wherein.said position maintaining means comprises a gas
fed into said bag. |

92. In a powder discharging device for diséharging

coloring powder from a powder container via an outlet

formed in said powder container, said powder container

comprises: - T -

a deformable bag storing the coioring powder;
'position maintaining means for maintaining a

position of said bag; and

a mounting portion for removably mounting said bag;
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wherein a gas is fed iﬁté said bag in o;der to
fluidize the coloring powder and cooperates with said
position maintaining meapﬁ to maintain the position of
- said b;g. .

93. A device as claimed in claim 92, wherein said
position maintaining means is provided on said bag.

94. A device és claimed in claim'92, wheréin said
- position maint;ining means 1is provided on said mounting
éortion. | | | |

95. A device as cléimed in claim 94, further
éomprisihg adjusting means for adjusting preSsure inside
"said bag. H | | . .

96. A device as claimed in claiml95; wherein said
adj}lsting means compriseé a filter member fhat passes the
gaé, but.bloqks the powder.

97. A device as claimed in ciaim 94, Whefein the gas.
is fed to said bag in an amount, which substantially
. inflates said bag, .in ac‘cor&ance with an amount of
adjustment avaiiable with said adjustmgnt means.

98. Adevice as claimed inclaim %%_,I-Wi'.iefe.ir:i.'arl'_‘ai;idar;t
of the gas to be fed into said bag i.s greater tﬁari an amount
to flow out of said bag when the coloring powder is to be
discharged. | |

99. A device as claimed in claim 98, wherein the gas

is fed to said bag in an amount, which substantially
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inflates said bag, in accordance with an amouht of
adjustment available with said adjustment means.

100. A device as claimed in claim 98, :wherein said
adjusting Iﬁeans com;arises a filter member that passes the
gas, but blocks the powder | |

101. A deVl""e as claimed in claim 92, Ifu'rtlher
comprising adjusting means for adjustir_xg press_ﬁre inside
s.aid bag.

102 A device as claimed in claim 101, v;'herein said -
adjusting means comprises a filter member that passes the
gas, ‘but blocks the powder.

. 103 A devn.ce as. claimed in claim 92, wherein the
gas is fed to said bag in an amount, which substantially
infilates said bag, in accordance with an amount of
- adjustment available with said adjustment means.

104. In an image 'Iforming apparatus using a powder
| container comprising a deformable bag storing powder'and'
position maintaining means fo-r maintaining a po.sit_ion of
said bag, said bag stores coloring powder, and said toner
container is removably mounted to a body of said image
.-forining apparatus in order to form an .im'age by use of said
coloring powder. -

105. In an imageh forming apparatus constructed to
transfer _c_oloring powder .from a powder container to a

developing unit via a powder outlet formed in said powder



