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POWDER CONTAINER, METHOD OF ASSEMBLING THE SAME AND

METHOD OF REDUCING THE VOLUME OF THE SAME

BACKGROUND OF. THE INVENTION

The present invention relates to a powder container,
a method of assembling the same, and a method of reducing
the volume of the same. More particularly, the present
invention relates to a toner container for storing toner
applicable to an electrophotographic image forming
apparatus, a method of assembling the same, .and a method
of reducing the volume of the same.

It has been: customary w1th an image forming apparatus
to use a toner container implemented as a cartridge, bottle
or similar hard case. The ki_nd of toner container, however,
h.as a problem 'in the replacément aspect. Specifically,
a manufacturer shipped the hard toner container to a user’s

station collects the container run out of toner and then

recycles, reuses or burns it. The hard toner container-

needs high distribution costs up to -tl"1e time of collection.

In iight of the above,. a toner container whose volume
can be reduced has been proposed in the past. Such a toner
container, however, cannot stably replenish toner via a

toner replenishing device. While a toner container whose
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volume can be reduced only during transport has also been
proposed, it causes toner to fly about and contaminate
surroundings when transferred to a hard bottle or a toner
hopper.

Further, a toner replenishing device has been
proposed that .can stably replenish toner even from a toner
container' implemented by a resin, paper or similar
flexible sheet and can replenish it to a developing unit

remote from the container. In addition, it has been

proposed to insert a nozzle into the toner container and

send air into the toner container wvia the nozzle while
discharging the toner.

The toner container for the above;described.type of
toner replenishing device has a toner outlet in which a
self-closing valve formed of, e'.g., sponge is fitted. The
self-closing valve opens when a nozzle is inserted and
closes when it is removed. The problem with the self-
closing valve is that when the toner c_ontainer run out of
toner is pulled out, the self-closing valve is released
form the nozzle in a sligh'tly open position. Further,
because air is sent_inté the toner eontainef in ofder to
discharge toner, some air is left in the container when
the container runs out of toner. It follows that when the
toner container pulled out is pressed in the collapsing

direction, +toner flies about via the slightly open
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self-closing vélve.

Moreover; it is difficult for a flexible toner
container to maintain its position while in use. 1In
addition, such a container is difficult to handle in the
event of mounting and dismounting. Therefore, a flexible
toner container should preferably be accommodated in a
rigid box. This, however, brings about another problem
that the rigid box increases the cost of the toner
container. |

Technologies relating to the present invention are
disclosed in, e.qg., Japanese Patent Laid-Open Publicatio:i

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

SUMMARY OF THE INVENTION
It is an object of the present invention to provide
a flexible powder container capable of preventing powder
contained therein from leaking in the event of mounting
and dismounting, and preventing it frqm flying about even
when pressed in the collapsing direction. |

It is another object of the present invention to

provide a method that allows the powder container to be

easily assembled.
It is a further object of the present invention to

provide a method of reducing the volume of the powder

container.
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In accordénce with the present invention, a powder
container includes a deformable, powder storing body
storing powder therein, and a box more rigid than the bag
for accommodating the powder storing body. A powder
outlet portion is included in the powder storing body and
partly shows itself at the outside of the box when the
powder storing body is accommodated in the box. A
self—closing'vaive is fitted in the powder outlet portion
and opens when an insertion member is inserted or closes
when it is pulled out. A closing member is removably
attached to the powder outlet for closing the self-closing
valve.

The powder storing body should preferably include
an exhausting portion for exhausting the powder storing
body of air while filtering out the powder.

Preferably, walls constituting the box each have a
contiguous side contiguous with the adjoining wall and a
separate side and are capable of being developed in the
formlof a single sheet.

Also, in accordance Qith the present invention, a
method of framing a box is épplicable to a powder cdntainer,
which is made up of a deformable powder storiﬁg body storing
powder therein and the box more rigid than the powder
storing body for accommodating the toner storing body.

The method begins with the step of preparing the box
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developed in the form of a single sheet and having
réctangular walls each having a contiguous side contiguous
with the adjoining wall and a separate side. One of the
walls has four contigubus sides in both of the up-and-
down direction and right-and-left direction. The box is
positioned in a jig such that the walls contiguous with
the one wall in the up—and-down-direétion are folded at
an angle that forms a box.. Subsequently, the walls .
contiguous with the one Qall in the right-and-left
direction is folded upward such that said walls meet the
walls that are contiguous with the one wall in the up-
and-down direction.
Furthef, in accordance with the present invention,

a volume reducing method reduces the volume of a deformable, -
powder storing body included in a powder container, which
ismade up of the powder storing body storing powder therein
and a box more rigid than the powder storing body for
accommodating the toner storing body, after substantially
fully discharging the pdwder from the powder container.
The method includes the stebs of closing a powder outlet
portion included in the powder storing body with a closing
member, and pressing the powder storingbody in a direction
in which the powder storing body collapses to thereby

exhaust the powder storing body of air.
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BRIEF DESCRIPTION OF THE DRAWINGS

The above and other objects, features and advantages
of the present invention will become more apparent from
the following detéiled_ description taken with the
éccompanying drawings in which:

FIG. 1 is a view showing a specific configuratioh-'
of a toner replenishing mechanism included in an image
forming apparatus to which a preferred embodiment of the
present invention is applied;

FIG. 2 is an isometric view showing a specific
configuration of a toner container included in the
illustrative embodiment;

FIG. 3 is an isometric view showing a bag included
in the toner container;

FIG. 4 1is a section showing another specific

_configuration of the toner replenishing device;

FIG. 5 is a section showing a mouth inémber included.

‘in the toner container;

FIG. 6isa perspective view of the mouth member Shown
in FIG. 5; - n

FIG; 7 is a view showing a sﬁecific configuration
of the bag in a position just after production;

FIG. 8 is a view showing another' specific
cdnfiguraﬁion of the bag in the same position as in FIG.

7:
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FIG. 9isa perspective view showing another specific
configuration of the mouth member;

FIG. 10 is an isometric view showing another specific
configuration of a box included in the illustrative
embodiment;

FIG. 11 is a developed view showing the outside of
the box of FIG. 10;

FIG. 12 is a fragmentary view of the box shown in
FIG. 11;

FIG. 13 is a section shoWing'faétening means for
fastening the walls of the box;

FIG. 14 is a section showing walls fastened to each
other by the fastening means;

FIG. 15 is an isometric view demonstréting the
initial stage of a specific method of assembling the box;

"FIG. 16 is an isometric view showing a stage

. following the initial stage;

FIG. 17 is an isometric view showing an alternative
method of assembling the box; |

FIG. 18 is a section showing a relation between the
box and a cap also included in the'toner contaiﬁer;

FIG. 19 is a view showing the toner container in a

" specific assembled condition;

FIG. 20 is a view showing the toner container in

another specific assembled conditibn; and
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FIGS. 21 through 26 are isometric views each showing
a specific modification of closing means included in the

illustrative embodiment.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
Referring to FIGS. 1 and 2, a toner replenishing
device included in an image forming apparatus and to which
a powder contdiner embodying the present invention .is
applied is shown. As shown, the image forming apparatus
inciudes a developing unit 1 and é toner container 2. The
toner container 2 is a specific form of the powder container

and stores powdery toner therein. In the illustrative

embodiment, the toner container 2 is implemented as a

bag-in-box type container made up of a deformable bag or
toner storing body 20 and a box 50 accommodating the bag
20. The box 50 is more rigid than thé bag 20.

The toner conta'\iner' 2 is a unit separate from the
developing unit 1 and removably mo'unt-ed to a mount porti'on‘
inclﬁded i_n the .body of the apparatus from above the
apparatus. The mount portic;n may be positioned within the
apparatus such that it is accéssibie when, e-.g., a door
or a cover mounted on ‘the apparatﬁs body is opened.
Alternatively, the mount portion may be arranged on the
outside of the apparatus body, if desired.

The mount portion includes an upright nozzle 30



10

15

920

25

capable of peneﬁrating into the toner container 2 when the
container is set. The nozzle 30 has a conical tip member
31 molded integrally with, adhered to or otherwise mounted
on its top. The nozzle has a double-tube struct;ure
defining an air inlet passage 32 and a toner outlet passage °

33, which are contiguous with the tip member 31. The toner

- outlet passage 33 is bent to the left, as viewed in FIG.

1, at the bottom of the nozzle 30 and formed with an opening
35 at its end. The air inlet passage 32 is bent to the
right, as viewed in FIG. 1, at a levei higher than the toner
outlét péssage 33 and fbrmed with an opening 34 at its end.

In the illustrative embodiment, the opening 34 of
the air inlet passage 32 is é:ommunicafed to an air pump
or air feeding means 40 _by a pipe 41. The air pump 40

delivers air under pressure into the toner container 2 via

- the pipe 41 and air inlet paSsage 32. | Air jetted into the

toner container 2 flows through a toner layer and fluidizes
the toner layer by scattering it; |

| A. suctioh type powder pump 3 is located in the
vicinity of or constructed i.ntegraily with the developing
unit 1. The powder pump 3 is a singie.axis, eccentric screw
pu.mp and made up of a rotor 4, a stator 5 and a holder 6.
The rotor 4 is made of metal or similar rigid material and
provided with an eccentric, scréw—like configuratibn.

The stator 5 is formed of rubber or similar elasticmaterial
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and provided with a double-screw configuration. The
holder 6 accommodates the rotor 4 and stator 5 therein in
such a manner as to form a toner passage and is formed of,

e.g., resin. A toner outlet 7 is formed at the left end

of the holder 6, as viewed in FIG. 1. A pipe 8 provides

fluid communication between the toner outlet 7 and a toner
inlet, not shown, formed in the developing unit 1.

A buffer o,r- toner storing means 10 is connecﬁed to
the inlet side of the powder pump 3 in order to store an
adequate amount of toner. A screwor toner conveyingmeans
11 is disposed in the buffer 10 and protrudes to the outside
of the buffer 10 at one end. | A drive source, not shown,
is drivably connected to the protruding end of the screw
11. The other end of the écrew 11 is connected to the rotor
4. In this configuration, the powder pump 3 and screw 11
are.caused to operate at the same time as each other. _

A toner inlet 12 is formed in the buffer 10. A
flexible tube 15 communicates the tonér inlet 12.to the
opening 35 of the nozzle 30. 'The tube 15 has a diameter
of, e.g., 4mmtol0mmandis formed oﬁ polyurethane, nitril,
EPDM, silicone or similar rubber highly resistant to toner.
The tube 15 with flexibility can be easily laid in any
desired direction, i.e., upward, downward, rightward or
leftward.

In the toner replenishing device having the above
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configuration, | the powder pump or screw pump 3 can
continuously deliver toner with a high solid-to-gas ratio
by an accurate, constant amount, which is proportional to

the rotation speed of the rotor 4, as well known in the

‘art. In response to a replenishment command derived from,

e.dg., sensed image density, Ehe powder pump 3 is operated
to replenish a required amount of toner to the developihg
unit 1.

FIG. 4 shows another specific configuration of the
toner replenishing device. ~ This toner replenishing
device differs from the device shown in FIG. 1 in that the
buffer 10 is absent, and in that the nozzle 30 has a single
wall structure. In FIG. 4, structural elements identical
with the structural elements shown in FIG. 1 are désignated
by 1identical reference numerals, -and a detailed
description thereof will not be made in. order. to avoid
redundancy.

As shown in FIG. 4, the nozzle_--30 _is é straight,

cylindrical tube in which an air inlet/toner outlet

passage 33 is formed. The passage 33 is communicated to

the tip member 31. The passage 33 is bent to the left,
as viewed in FIG. 4, at the bottom of the nozzle 30 and
terminates at the opening 35. The tube 15 is connected
to the opening 35.. Further, the passage 33 is bent to the

right, as viewed in FIG. 4, at a level higher than the
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opening 35 and terminates at the opening 34. When the
powder pump 3 is energized, it sucks toner out of the toner
container 2 and replenishes it to the developing unit 1.
The toner container 2 will be described more
specifically with reference to FIG. 2. As shown, the bag
or toner storing body 20 is made up of a mouth member 21
and a bag 22 affixed to the mouth member 21. The mouth
member 21 is formed of, e.g., ;esin by blow molding or
similar technology and includes a toner outlet. The bag
22 is implemented by a flexibie sheet or a laminate of
flexible sheets formed of polyethylene, nylon or similar
resin and 80 pm to 200 pm thick each. As shown in FIG.
3, the'bag 20 is provided with filters. 28 at its side
substantially opposite to the side where the mouth member
21 is positioned. The filteré 28 pass air therethrough,
but does not pass toner. |
| As shown in FIGS. 5 and 6, the mouth member 21
includes a through hole 24 extending in the up-and-down
direction and forming the toner oﬁtlet. A flat slider 25
is affixed to or formed integ'rally with the outer periphery
of the wall that forms the through'hole 24. The slider
25 is generally rectangular and constitutes projections
forming part of connecting means. When the bag 20 is
inserted into the box 50 in a direction indicated by an

arrow P in FIG. 2, the slider 25 is received in gquide



10

15

20

25

13

portions or pockets 58 (see FIG. 5) formed on the box 50,
thereby connecting the bag 20 to the box 50.

The flexible bag 22 is affixed to a boat-shaped
protuberance 26, which is also included in the mouth member
21 above the slider 25. An outlet portion 27 is positioned
below the slider 25 and forms the through hole 24. A seal
valve or self-closing valve 23 is fitted in the outlet
portion 27 and formed of an elastic material, preferably

foam sponge. A cap 70 is formed integrally with the mouth

‘member 21 via a connecting portion 74 in order to close

the outlet portion 27. A circular recess 71 is formed in

| the cap 70 and capable of mating with the outlet portion

27. As shown in FIG. 18, the connecting portion 74 has
a length, as measured in the connecting direction,
substantially equal to the height of the outlet portion

27. As shown in FIG. 6, generally V-shaped grooves 75 are

- formed in the opposite ends of the connecting portion 74

_in the direction of connection. The cap 70, mouth member
21 an-d'connecting portion 74 may.be implemented as a single
molding of resin. o |

FIG. 7 is a front view showing a specific
configuration of the bag 20 in a position just after
production and not packed with toner. When the bag 20 is
paéked with a preselected amount of toner, the bag 20

appears as shown in FIG. 3. As shown in FIG. 7, assume
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that the bag 20. has a height a and a width b. Then, in
the illustrative embodiment, the height a and width b are
selected to be about 185 mm and about 113 mm, respectively.
Further, the bag 20 has a depth ¢ (see FIG. 3) selected
to be about 63 mm. With such dimensions, the bag 20 is
capable of accommodating about 300 grams of toner.
FIG. 8 shows other specific dim_ensidns of the bag
20. As sﬁown, the bag 20 has a height a of about 305 mm,

a width b of about.113 mm, and a depth c¢ of about 55mm and

‘can accommodate about 600 grams of toner. The filters 28

each has a diameter of 1.75 cm, an area of about 2.4 cm?,
and air permeability of.2 to 7 ml/cm’.sec x 2.4 cm?, i.e.,
4.8 to 16.8 ml/sec.

FIG. 9 shows another specific configuration of the
mbuth'member 21. As s'hown, the mouth member 21 is formed
with pockets 76 that serve as means for connecting- the mouth
member 21 to a box 80 showﬁ in FIG. 10. As shown in FIG.
10, a generally rectangular opening is formed in the upper
portion of the box 80. The oppos.ite edges of this opening, .
which form lugs, and the po'ckets‘ 7§_ of the mbuth member
21 mate with each other, connecting the mouth membér 21

to the box 80. As for the rest of the configuration, the

'mouth member 21 of FIG. 9 is identical with the mouth member

of FIG. 5. Again, the cap 70, mouth member 21 and

connecting portion 74 are implemented as a single molding
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of resin.

- FIG. 11 shows a specific configuration of the box -

.80 shown in FIG. 10 in a developed view. As shown, the

box 80 has eight walls 80a through 80h. The walls 80a
through 80h have straight sides contiguous with each other
and straight sides separate from each other, and each has
at least one side contiguous with the side of the adjoining
wall. Therefore, by suitably selectimj the _contiguous
sides and separate sides of the walls 80a through 80h, it
is .possible to develop the box 80 in vthé form of a single
sheet having any one of various shapes. The contiguous
sides prevent the walls 80a through 80h from fully parting
from each 6ther at the time of development.

As shown in FIG. 12, a V-shaped groove 81 is forméd
in each of the contiguous sides of.the' walls 80a through
80h in order to limit a foldable angle. The angle of the
le_t'ter V is éelécted in accordance with the angle by which
each contiguous side is to'be-folded._ For exa.mp'le, when
the éngle of the letter V is 90 degreés, nearby walls

contiguous with each other fria' the groove 81 can be folded

by substantially 90 degrees in the direction in which the

surfaces forming the letter V contact each other. On the
other hand, the nearby walls can be folded up to contact
each other when folded in the other direction in which the

surfaces forming the letter V move away from each other.
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As shown in FIG. 13, tongues 82 (only one is shown)
protrude from one of the adjoining separate edges of the
walls 80a through 80h. Holes.83 (only one is shown) are
formed in the other of the adjoining separate edges of the
walls 80a through 80h. As shown in FIG. 14, the tongues
82 and holes 83 mate with each other and constitute
fastening means for fastening nearbywalls 80a through 80h.
To frame the box 80, the walls 80a through 80h in the form
of a flat sheet are folded inward in a suitable sequence
with the tongues 82 mating with the holes 83. The box 80
can therefore be framed without resorting to any tool.

_A preferfed procedure for framing the box 80 will’
be described hereinafter. In' the developed position shown
in FIG. 11, the wall 80d bf the box 80 is rectangular and
continuous with the walls 80c and 80e in the up-and-down
direction and contiguous with the walls 80a and 80f in the
right-and-left direction and therefore does nbt have. any
separate side. The walls 80a and B80f each ha\}e a
trapezoidal top. | |

As shown in FIG. 15, té frame t_he box 80, use is made
of a jig 90 formed with a cavity 91. The cavity 91 is
configured such that the wall 80d is located at the deepest
position in the cavity 91 while the walls 80b, 80c and 80e,
which are contiguous with the wall 80d in the up-and-down

direction, are so angled as to form part of the box 80.
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Wheh the walls SOd, 80b, 80c and 80e are received in the
cavity 91 in the above condition, the trapezoidal walls
80a and 80b protrude from the opposite sides of the cavity
91. As shéwn in FIG. 16, after the jig 90 has been so
positioned as to locate the wall 80d at, e.g., the bottom,
the walls 80a and 80f are folded upward to complete the
box 80. The walls 80h and 80g are respectively contiguous '
with the straight side and inclined side of the wall 80f.
These walls 80h and 80g are left open during assembly ahd
closed after the insertion of the bag 20 into the box 80..
The walls 80g and 80h each are formed with the tongues
82 in their separate sides while all the walls 80b, 80c
and 80e are formed with the holes 83 in their separate sides.
Therefore, only if the walls 80a and 80e are folded upward,
the tongues 82 automatically mate with the holes 83. The
box 80 1is therefore extremely easy to frame. More
specifically, as shown in FIGS. 13 and 14, each tongue 82
has a tapered end' 82a. The tapered end 82a abuts against

the edge of the associated hole 83 and thereby causes the

" tongue 82 t-o elastically deform for a moment, so that the

walls are fastened to each other.

Further, as shown in FIG. 17, rollers 92 may be moved
along the opposite sides of the jig 90 in é direction in
which t.he walls 80a and 80f fold upward. This easily

implements automatic assembly of the box 80.
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The bag 20 packed with toner is fitted to the box
80 by the following procedure. Because he walls 80g and
180h of the box 80 are left open, the mouth member 21 is
slid into the box 80 with its pockets 76 mating with the
edges or lugs 88 of the rectangular opening of the bo_x 80.
Subsequently, the walls 80g and 80h are closed with their
tongues'82 mating with the holes 83 of the wall 80a, fully
assembling the toner contain_er 2. The bag 20 haﬂs its
outlet portion 27 closed by the cap 70 in order to prevent
the toner from 1leaking during, e.g., assémbly, as
indicated by a dash-and-dots line in FIG. 18. |
: As shown in FiG. 19, to prevent the walls 80g and
80h from easily unfolding, a seal 60 may be wrapped around
all the side surfaces of the toner container 2. The seal
60 may be implemented by a thermally shrinkable seal by
way of example. Further, the seal 60 may be provided with
a shrink wrap 61 in order to allow the box 80 to be easily
unfoldea by hand. As shown in FIG. .20, the seal 60 may
be replaced with an adhesive seal 62.adhered to the.walls
80g and 80h folded last and the wall 80a.

As shown in FIG. 18, the wall' BOQ is formed with a
fitting portion 85 for fitting the cap 70. | When the toner
container 2 is to be used, the cap 70 is rerqoved from the
outlet portion 27 and then fitted in the fitting portion

85, as indicated by a solid line in FIG. 18. This prevents
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the cap 70 from 6bstructing the _operation for mounting the
toner container 2 to the apparatus quy. Because the wall
80g with the‘ fitting portion 85 is closéd last together.
with the wall 80h, the cap 70 received in the fitting
portion 85 is prevented frommoving and is firmly connected
to the box 80. '

When the toner container 2 set on the apparatus body

runs out of toner, it is picked up from the apparatus body.

' After the seal 60 has been removed, the walls 80g and 80h

are unfolded or opened. In this condition, the empty bag
20\ can be easily released from the box 80. The box 80 can
be folded up in, e.g., two in a smail size and is therefore
easy to transport or 'store while occupying a minimum of
space. This noticeably reduces the cost necéssary for the
box 80 to be distributed from the user’s station to the
manufacturer’s station. Moreover, if the box 80 is formed
of a material having certa.in durability, then it can be
repeatedly used a plurality of times and therefore
contributes a great deal to cost reduction.

~ As shown in FIG. 10 sx;ecifica}.ly, an indication 89
showing a disassembling procedure may be suitably provided
on the wall of the box 80 that opens when the seal 60 is
removed. For example, the indication 89 may be provided
on the inside of the wall 80h. The indication 89 allows

even the user to simply disassemble the box 80.
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Air is seht into the bag 20 of the toner container
2, which ismounted to the image forming apparatus, in order
to replenish the toner to the developing unit 1 while
fluidizing it, as stated earlier. Therefore, even when
the toner containér 2 run out of toner is pidked up from
the apparatus, some air is left in the bag 20 and maintains
the bag 20 slightly inflated. Further, when the toner
container 2 is removed from the nozzle 30, the seal valve-'
23 tends to restore its original position, but fails to
restore it and cannot preserve its original sealability.
On the other hand, the empty bag 20 removed from the box
80 is burned or cherwise deal with for a reusing purpose
by way of example. If the bag 20 is transported without
being -exhausted of air at the time of_collection, the
low-cost feature of the toner container 2 is canceled.
However, because the seal valve 23 cannot preservé its
original seéiability, as stated above, preésure-éxerted
on the bag 20 in the collapsing direction would.cause the
tonef to fly about via the siightly open seal valve 23.

Inlightoftheabove,intheillustrativeembodiment,
the bag 20 is pressed in the collapsing direction after
the cap 70 has been fitted oh the outlet portion 27. As
a result, air compresséd within the bag 20 flows out of
the bag 20 via the filters 28 that pass air, but do not

pass the toner. This allows the bag 20 to be exhausted
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without causing the toner to fly about. Moreover, the cap
70 is connected to the bag 20 and therefore prevented from
being lost.

FIGS. 21 through 26 each shows a specific
modification of the mouth member 21. In FIG. 21, a cap
70A is connected to a mouth member 21A by a flat, thin
connecting portion 74A. In FIG. 22, a cap 70B is connected
to a mouth.mémber 21B by a‘connecting portion 74B; hinges
75B are a substitute for the V-shaped grooves and determine
the previously stated folding position at the time of
closing. In FIG. 23, an adhes;ve tape 75C extends from
a mouth member 21C'to a cap 70C via a connecting portion
74C. 1In FIG. 24, a mouth member 21D includes hinges 75D
in place of'the‘V-shaped grooves. The hinges 75D connect
a cap 71D to the mouth member 21D via a conn'ecting poftion
74D and determine the folding position at the time of
closing. In FIG. 25, a.mouth.member_ZlE has a connecting
portion 74E and a cap 70E molded integrally with each other
as in the illusttative embodiment. | While the fnouth member
21E determines the folding'position by using a V-shaped

groove 75E, it is formed with suitable openings in order

to reduce the amount of material without lowering

mechanical strength. Further, in FIG. 26, a cap 80F is
connected to a mouth member 21F by a string-like connecting

means 74F.
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As stated- above, the bag 20 of the toner container
2 is flexible while the box 50 or 80 can be folded up in
a small size or developed in the form of a flat sheet. The
toner container 2 is therefore easy to handle at the time
of transport or storage while saving space, compared to
a hard case. -Th'e bag 20 is collected by the manufacturer
and then recycled, reused or burned. The box 50 oxr 80 with
the above advantages notilceably reduces the cost necessary
for the collection and distribution therecf. The mouth
member 21, bag portion 22 and seal valve 23 of the bag 20
should préferably be formed of the same material or
materials belonging to the same series, so that they do
not have to be classified at the time of recycling.

In sumnafy, the preéent inventior,_l achieves various
unprecedented advantages, as enumerated belpw. |

(1) Closing means closes an outlet portion in which
a self-closing valve is fitted, surely preventing toner
or similar powder froﬁ\ leaking.

| (2) The .cloSing means is connected to a'powder

storing body and is therefo;:e prevented from being lost.
In addition, a powder container can .be assembled with the
outlet portiori being closed by the closing means.

(3) The closing means connected to the mouth member

is folded by a preselected angle to a preselected position

.and is therefore easy to handle.
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{4) The elosing means brings about a minimum of
additional cost.

(5) The closing means can be held at a position where
it does not obstruct a mounting operétion._ In addition,
the powder storing body and a box accommodating it can be
firmly connected to each other.

(6) Air-permeable filters allow the powder storing
body to be exhausted of air when the body is collapsed.

| (7) The box can be developed in the form of a single
sheet.

(8) Any person can easily frame the box.

(9) The box can be automatically framed by a machine .

(10) The box is framed before the powder storing body
is put therein, and is therefore easy to frame.

(11) The powder storing body can be exhaustedwithout
causing the powder to fly abouf.

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

the.present disclosure without departing from the scope

thereof.
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What is claimed is:

1. A powder container comprising:

a deformable, powder storing body storing powder
'therein; '

a box more rigid than said bag for accommodating said
powder storing body;

a powder outlet portion iﬁcluded in said powder
stqring body and-partly showing itself at an outside of
said.box when said powder storing body is accommodated in
said box;

a self-closing valve fitted in said powder outlet
portion and opening when an insertion member is inserted
or closing when said insertion member is pulled out; and

. closing means removably éttached to said powder
outlet for cloSing said self-closing valve.

2. The powder container as claimed in claim 1,
further comprising a mouth member mounted on said.powdef
storing body and formed with said péwder outlet portion,
wherein said-self—closing valve is fitted in said mouth
member. ’ |

3. The powder coﬁtainer as claimed in claim 2,
wherein.said insertion member comprises a nozzle in which
a powder passage is formed.

4. The powder container as claimed in claim 3,

wherein said closing means, said mouth member and a
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connecting porfion connecting said closing means to said
nmouth member are formed of resin and molded integrally with
each other.

5. The powder container as claimed in claim 4,

further comprising a fitting portion included in said box'_ ]

for fitting saic_l closing means when said closing means is
removed from said powder outlet portién.

| 6. The powder container &as claimed in claim 5,
wherein said closing means removed from said tonei' outlet
portion and said connect.ing portion are fitted in said
fitting portion.

7. The powder container as claimed in claim 6,
further comprising an opening/closing portion included in
said box and openable when said powder storing body is
to be inserted into said box, said fitting portion being
formed on said opening/closing portion. |

8. The powder container as claimed in claim 7,
wher'ein said closing means. comprises .a cap removably
fitted on said powder outiet portion.

9. The powder COnt'_ai:ner as claimec'l_ in claim 1,
wherein said insertion member comprises a nozzle in which
a powder passage is formed.

10. The powder container as claimed in claim 9,

“wherein said closing means, said mouth member and a

connecting portion connecting said closing means to said
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mouth member aré formed of resin and molded integrally with
each other.

11. The powder container as claimed in claim 10,
further comprising a fitting portion included in said box
for fitt;‘.ng said closing means when said closing means is
removed from said powder outiet portion.

12. The powder container as claimed in claim 11,
whérein said closing means removed from said toner outlet
portion and said cénnecting portion are fitted in said
fitting portion.

13. The powder container as claimed.in claim 12,
furthér comprising an opening/closing portion included in
said box and openable when said powder storing body is
to be inserted into said box, said fitting portion being
formed on said opening/closing portioh.

14. The powder container as claimed in claim 13,
wherein $aid closing means comprises a cap removably
fitted on said powder outlet portidg;

| 15. The powder container as claimed in claim 1,
wherein said closing means'is conqeéted to said powder
storing body.

16. The powder container as claimed in claim 15,
further comprising a mouth member mounted on said powder
storing body and formed with said pbwder outlet portion,

said closing means being connected at one end thereof to
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said mouth member via a connecting portion.

17. The powder container as claimed in claim 16,
wherein said connecting portion is formed with grooves in
the vicinity of opposite ends thereof for connection in
order to determine folding positions.

18. The powder container as claimed in claim 17,
wherein said closing means, said mouth. member and a
connecting portion connecting said closing ﬁteans to said
mouth member are formed.of resin and molded integrally with
each other. |

19. The pcwdei' container as claime.d in claim 18,
further comprising a fitting portion included in said. box
for fitting said closing means when said closing means is
removed from said powder outlet portion. |

20. The powder container as claimed in claim 19,
wherein said closing means removed from said toner outlet
portion and said connecting pdrtion are fifted in said
fitting portion. |

21. The powder container as claimed in claim 20,
further comprising an openiﬁg/ closing portion included in
said box and openable when said pc;wder storing body is
to be inserted into said box, said fitting portion being
formed on said opening/closing portion.

22. The powder container as claimed in claim 21,

wherein said closing means comprises a cap removably
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fitted on said .powder outlet portion.

23. The powder container as claimed in claim 1,
further cqﬁprising a mouth member mounted on said powder
storing body and formed with said powder outlet portion,
said closing means being connected at one end thereof to
said mouth member via a connecting portion.

24. The powder container as claimed in claim 23,
wherein said connecting portion is formed with grooves in
the viciﬁity of opposite ends thereof for connection in -
order to determine folding positions.

25. The pov;ader container as claimed in claim 24,
wherein said closing means, said mouth member and a
connecting portion connecting said closing means to said
mouth member are formed of resin and molded integrally with
each other.

26. The powder container as claj:med in claim 25,
further comprising a fitting portion included in said box.
for fitting said closing means when sa_id closing'means is
re'moxlred from said powder outlef Iportion.

27. The powder container as claimed in claim 26,
wherein said closing means removed from said toner outlet
portion and said connecting portion are fitted in said
fitting portion.

28. The powder container as claimed in claim 27;

further comprising an opening/closing portion included in



29

LT

said box and openable when said powder storing body is
to be inserted into 'said box, said fitting portion being
formed on said opening/closing portion.

29. The powder container as claimed in claim 28,
wherein said closing means comprises a cap removably
fitted on said powder outlet portion. |

30. The powder container as claimed in claim 1,
wherein said connecting portion is formed with grooves in
the vicinity of opposite ends thereof for connection in
order to determine folding positions. |

31. The powder container as claimed'in claim 30,
wherein said closing means, said mouth member and a
connecting portion connecting said clqs‘ing means to said
mbuth member are formed of resin and molded integrally with
each other.

| 32. The powder co_ntainer as claimed in claim 31,
further comprising a fitting portion included in said box
for fitﬁing said closiﬁg means when sa_id' closing zﬁeans is
remo§ed from said powder out-let portion.

33. The powder contaJ:.ne_r as .claimed in claim 32,
wherein said closing means removed from said toner outlet
portion and said connecting portion are fitted in said
fitting portion.

34. The powder container as claimed in claim 33,

further comprising an opening/closing portion included in
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said box and oﬁenable when said powder storing body is
to be inserted into said box, said fitting portion being
formed on said opening/closing portion.

35. The powder container as claimed in claim 34,
wherein said closing means comprises a cap removably
fitted on said powder outlet portion.

36. The powder container as claimed in claim 1,
wherein said closing means, said mouth member and a
 connecting portion connecting said closing means to said
mouth member are formed of resin and molded integrally with
'each other.

37. The powder conﬁainer as claimed in claim 36,
further comprising a fitting portion included in said box
for fitting said closing means when said closing means is
removed from said powder outlet portion.

38. The powder container as claimed in claim 37,
wherein said éiosihg'means removed from said toner outlet
portionfand_said connecting-portion_are fitted in said
fitting portion. -

39. The powder container as claimed in claim 38,
further comprising an opening/ closing portion included in
said box and openable whén said powder storing body is
to be insertea into said box, said fitting portion being
formed on said opening/closing portion.

40. The powder container as claimed in claim 39,
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wherein said ciosing means comprises a cap -removably
fitted on said powder outlet portion.

41. The péwder container as claimed in claim l;
further comprising a fitting portion included in said box
for fitting said closing means when said closing means is
removed from said powder outlet portion.

42. The powder container as claimed in claim 41,
wherein said closing means removed from said toner outlet
portion and said connecting portion are fitted in said
fitting portion.

43. The powder container as claimed in claim 42,
further comprising an openiné/closing portion included in
said box and openable when said powder storing body is
to be inserted into said box, said fitting portion being
formed on said opening/closing portion.

44. The powder container as claimed in claim 43,
" wherein said clésing means comprises a cap removably
fitted on said powder outlet portion.

'.45; The powder container as claimed in claim 1,
wherein said closing meané comprises a Cap removably
fitted on said powdér outlet portién.

46. A powder container comprising:

a deformable, powder storing body storing powder

therein;

a box more rigid than said bag for accommodating said



32

R O O W

powder storing body; and

an exhausting portion included in said powder
storing body for exhausting said powder storing body of
air while filtering out the powder.

47. The powder container as claimed in claim 46,
wherein said ekhausting portion comprises a filter that
passes air therethrough, but does not pass the powder.

48. A powder_container comprising:

a deformable, powder storing body storing powder
therein; and .

a polyhedral box more rigid than said'baé for
accommodating said powder storing body:

wherein walls of said b9x each has a contiguous side
contiguous with an adjoining wall and a separate side and
is capable of being developed in a form of a single sheet.

48. The powder container as claimed in cléim 48,
whe;ein Said walls are recﬁangular while one of said walls |
has four contiguous sides in bdth.of an ﬁp-and—down
direction and a_fight—and—left direction.

50. A method of framiﬁg a box included in a powder
container, which is made up of a deformable powder storing
body stofing powder therein and said box more rigid than
said powder storing body for accommodating said toner
storing body, said method comprising the steps of:

preparing the box developed in a form of a single
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sheet and having rectangular walls each having a
contiguous side contiguous with an adjoining wall and a
separate side, wherein one of said walls has four
contiguous sides in both of an up-and-down direction and
a right-and—left direction;

positioning the box in a jig such that the walls
contiguous with the one wall in the up-and-down direction
are folded at an angle that forms a box; and

folding the walls contiguous with the oné wall in
the riqht—and—left direction such that said walls meet the
walls that are contiguous with the one wall in the up;.
and-down direction.

51. The method as claimed in claim 50, wherein said
jig has a width in the right-and left direction that is
substaintially.equal to or smaller than a width of the one
wall in the right-and-left direction.

52. The method as claimed in claim 51, wherein after
the box has beeri positioned in the jig such that the walls
contiguous with the one wall in the up-and-down directibn
are folded at the angle tha;t: forms a box, movable bodies
are caused to move along opposite.sides- of the jig to
thereb.y foid upward the walls contiguous with the one wall
in the right—and—leff direction.

53. The method as claimed in claim 52, wherein the.

wall expected to face thé one wall is contiguous with one
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of the walls E:oritiguous with said one wall in the
right-and-left direction and forms an opening/closing
portion.

54. The method as claimed in claim 50, wherein after
the box has been positioned in the jig such that the walls
contiguous with the one wall in the up-and-down direction
are folded at the angle that forms a box, movable bodies |
are caused to move along opposite sides of the ijig -to
thereby fold upward the walls contiguous with the one wall
in the right-and-left direction. |

55. The method as claimed in claim 50, wherein the
wall expected to face the ohé wall is conﬁiguous with one
of the walls. cqntiguous | with said oné wall in the
right-and-left direction and forms an opening/closing
portion.

56. A method of reducing a volume of a .deformable,
powdef storing body included in a powder container, which
is made up of said powder storing bpdy- storing powder
therein al_ud a box more rigid than said powder storing body
for accommodating ' said ’;:oner storing body,_ after
- substantially fully discharging said powder from said
powder container, said method comprising the steps of:

closing a powder ou‘\';let portion included.i-n the
powder storing body with closing means; and

pressing the powder storing body in a direction in
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which said powder storing body collapses to thereby
exhaust said powder storing body of air.

57. The method as claimed in claim 56, wherein the
powder storing body stores toner and includes an
exhausting portion implemented by a filter, which passes

air therethrough, but does not pass said toner.



