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(57) Apowderor granular material feeding apparatus
(11) includes: a guide cylinder (18) having a plurality of
gas suction holes (28) that guides gas in an interior there-
of to an outside formed therethrough and configured to
guide a powder or granular material; a filter (29) provided
on a portion of the guide cylinder where the gas suction
holes are formed to allow the gas in the interior of the
guide cylinder to flow to the outside via the gas suction
holes and prevent from leaking to the outside; a nitrogen
gas feeding apparatus (27) configured to feed inert gas;
an auger (19) including a revolving shaft (21) positioned
in the guide cylinder and configured to rotate, and a blade
(22) provided on the revolving shaft and configured to
transport the powder or granular material by being rotat-
ed by the rotation of the revolving shaft in the guide cyl-
inder, the revolving shaft including a nitrogen feed chan-
nel (23) configured to guide the inert gas supplied by the
nitrogen gas feeding apparatus and a gas feed port (26)
configured to allow the inert gas guided by the nitrogen
feed channel to eject therefrom to cause the powder or
granular material to contain the inert gas; and an air-gas
suction device (79) configured to suck the gas in the guid-
ing cylinder to the outside of the guide cylinder.

Printed by Jouve, 75001 PARIS (FR)



1 EP 2 765 099 A1 2

Description
Technical Field

[0001] The present invention relates to a powder or
granular material feeding apparatus configured to feed
powder or granular materials.

Background Art

[0002] In the related art, there is a powder or granular
material feeding apparatus configured to supply powder
or granular materials in the forms of powder, granules,
and the like into a storage bag. In this case, the powder
or granular materials are stored in the storage bag with
air and sealed in many cases. However, there are the
powder or granular materials which may be oxidized, al-
tered, or solidified by air after long term storage in a
sealed storage bag depending on types of the powder or
granular materials. Examples of such powder or granular
materials include flour, non-fat dry milk powder, toner
containing a magnetic material for copying machines,
and the like.

[0003] Therefore, there is a powder or granular mate-
rial feeding apparatus configured to deaeration (degas-
sing) and store the powder or granular material in a stor-
age bag (Patent Literature 1).

[Cited List]
[Patent Literature]

[0004] PTL1: JP-A-2011-84311

Summary of the Invention
[Technical Problem]

[0005] However, the powder or granular material feed-
ing apparatus of the related arthas a limitation in enhanc-
ing a deaeration ratio, and has a limitation in elongating
a quality guarantee period of the powder or granular ma-
terials.

[0006] Accordingly, the present invention intends to
provide a powder or granular material feeding apparatus
configured to perform deaeration between the powder or
granular materials, eject an inert gas from the inside of
the powder or granular materials toward the outside, and
cause the powder or granular materials to contain the
inert gas.

[Solution to Problem]

[0007] A powder or granular material feeding appara-
tusincluding: aguide cylinder having a plurality ofthrough
holes that guides gas in an interior thereof to an outside
formed therethrough and configured to guide a powder
or granular material; a filter provided on a portion of the
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guide cylinder where the through holes are formed to
allow the gas in the interior of the guide cylinder to flow
to the outside via the through holes and prevent the pow-
der or granular material in the guide cylinder from leaking
from the through holes to the outside; a gas feed unit
configured to feed inert gas; an auger including a revolv-
ing shaft positioned in the guide cylinder and configured
to rotate, and a blade provided on the revolving shaft and
configured to transport the powder or granular material
by being rotated by the rotation of the revolving shaft in
the guide cylinder, the revolving shaft including a gas
guide channel configured to guide the inert gas supplied
by the gas feed portion and a gas feed port configured
to allow the inert gas guided by the gas guide channel to
eject therefrom to cause the powder or granular material
to contain the inert gas; and a suction device configured
to suck the gas in the guiding cylinder to the outside of
the guide cylinder via the through holes and the filter.
[0008] Accordingly, the powder or granular material
feeding apparatus of the present invention causes the
powder or granular material to contain the inert gas from
the gas feed port of the gas guide channel outward from
the inside of the powder or granular material while trans-
porting the powder or granular material by the auger in
the guide cylinder, and sucks the gas in the interior of
the guide cylinder by the suction device via the through
holes and the filter to the outside, so that the inert gas
may be filled within the powder or granular material to
prevent oxidization and solidification of the powder or
granular material and maintain the quality of the powder
or granular material constant for a long term.

[0009] Preferably, the revolving shaft includes a plu-
rality of the gas feed ports along the revolving shaft in
the axial direction, and the guide cylinder includes a plu-
rality of the through holes along the axial direction so as
to oppose the plurality of the gas feed ports.

[0010] Accordingly, the powder or granular material
feeding apparatus may achieve the deaeration of the
powder or granular material and filling of the inert gas
simultaneously and efficiently.

[0011] Preferably, the revolving shaft includes the plu-
rality of the gas feed ports over the entire length of the
revolving shaft in the axial direction; and the guide cylin-
der includes the plurality of the through holes formed over
the entire length of the guide cylinder.

[0012] Accordingly, the deaeration of the powder or
granular material and filling of the inert gas may be
achieved simultaneously and efficiently even though the
speed of transportation of the powder or granular material
is increased.

[0013] Preferably, the guide cylinder includes: a gas
non-leak portion where the through holes are not formed
and opposing the gas feed ports; an upper sucking por-
tion having the plurality of the through holes formed there-
through and formed upstream of the gas non-leak portion
in the axial direction; and a lower sucking portion having
the plurality of the through holes formed therethrough
and formed downstream of the gas non-leak portion in
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the axial direction.

[0014] Accordingly, the powder or granular material
feeding apparatus expels gas contained in the powder
or granular material by the upper sucking unitwhile trans-
porting the powder or granular material by the auger in
the guide cylinder, cause the powder or granular material
to contain the inert gas from the gas feed port in the gas
non-leak portion, and sucks the residual air contained in
the powder or granular material and the inert gas by the
lower sucking unit. Therefore, oxidization and solidifica-
tion of the powder or granular material are prevented and
the quality of the powder or granular material may be
maintained constant for a long term.

[0015] Preferably, the guide cylinder includes a gas
ejection port configured to eject the inert gas at a distal
end thereof.

[0016] Accordingly, for example, the air in the storage
bag to which the powder or granular material is to be
supplied is reduced and, instead, the storage bag may
be filled with the inert gas, so that the powder or granular
material is prevented from containing air when being
stored in the storage bag, and hence the quality guaran-
tee period of the powder or granular materials may be
elongated.

[0017] Preferably, the inert gas is nitrogen gas.
[0018] Accordingly, oxidation of the powder or granular
material can be prevented by nitrogen gas and the quality
guarantee period of the powder or granular materials may
be elongated.

[0019] Also, the powder or granular material is, for ex-
ample, grain powder.

[0020] Accordingly, even though the powder or gran-
ular material is the grain powder which is liable to be
solidified easily, solidification of the grain powder is pre-
vented and the quality guarantee period of the grain pow-
der may be elongated.

[0021] Alternatively, the powder or granular material
is, for example, toner for image formation.

[0022] Accordingly, even though the powder or gran-
ular material is toner for image formation, which is liable
to be oxidized easily, oxidization is prevented and the
quality guarantee period of the toner forimage formation
may be elongated.

Brief Description of Drawings
[0023]

[Fig. 1] Fig. 1 is a schematic drawing partly in cross
section, illustrating an appearance of a powder or
granular material feeding apparatus of a firstembod-
iment of the present invention.

[Fig. 2] Fig. 2 illustrates a cross section viewed in a
direction indicated by an arrow A-A in Fig. 1.

[Fig. 3] Fig. 3 illustrates a cross section viewed in a
direction indicated by an arrow B-B in Fig. 1.

[Figs. 4A and 4B] Figs. 4A and 4B illustrate a cross
section viewed in a direction indicated by an arrow
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C-CinFig. 2 and Fig. 3, in which Fig. 4A is a general
view and Fig.4B is a cross-sectional view of a portion
of a negative pressure chamber.

[Fig. 5] Fig. 5 illustrates a cross section viewed in a
direction indicated by an arrow D-D in Fig. 2 and Fig.
3.

[Fig. 6] Fig. 6 illustrates a cross section viewed in a
direction indicated by an arrow E-E in Fig. 2 and Fig.
3.

[Fig. 7] Fig. 7 is a state drawing of the powder or
granular material feeding apparatus before feeding
the powder or granular material into a storage bag,
and illustrates a cross section viewed in a direction
indicated by an arrow D-D in Fig. 2 and Fig. 3.
[Fig. 8] Fig. 8 is a state drawing of the powder or
granular material feeding apparatus while feeding
the powder or granular material into a storage bag,
and illustrates a cross section viewed in a direction
indicated by an arrow C-C in Fig. 2 and Fig. 3.
[Fig. 9] Fig. 9 is a state drawing of the powder or
granular material feeding apparatus immediately af-
ter termination of feeding the powder or granular ma-
terial into a storage bag, and illustrates a cross sec-
tion viewed in a direction indicated by an arrow E-E
in Fig. 2 and Fig. 3.

[Fig. 10]Fig. 10 is a schematic drawing partly in cross
section, illustrating an appearance of a powder or
granular material feeding apparatus of a second em-
bodiment of the present invention.

[Fig. 11] Fig. 11 illustrates a cross section viewed in
a direction indicated by an arrow F-F in Fig. 10.
[Fig. 12] Fig. 12 illustrates a cross section viewed in
a direction indicated by an arrow J-J in Fig. 10.
[Figs. 13A and 13B] Fig. 13A and 13B illustrate a
cross section viewed in a direction indicated by an
arrow K-K in Fig.11 and Fig. 12, in which Fig. 13Ais
ageneral view and Fig. 13B is a cross-sectional view
of a portion of a negative pressure chamber.

[Figs. 14A and 14B] Fig. 14A and 14B illustrate a
cross section viewed in a direction indicated by an
arrow L-L in Fig.11 and Fig. 12, in which Fig. 14Ais
ageneral view and Fig. 14B is a cross-sectional view
of a portion of the negative pressure chamber.
[Fig. 15] Fig. 15 illustrates a cross section viewed in
a direction indicated by an arrow M-M in Fig. 11 and
Fig. 12.

[Fig. 16] Fig. 16 illustrates a cross section viewed in
a direction indicated by an arrow N-N in Fig. 11 and
Fig. 12.

Description of Embodiments

[0024] Hereinafter,a powderor granular material feed-
ing apparatus of a first embodiment of the present inven-
tion will be described with reference to Fig. 1 to Fig. 9,
and a powder or granular material feeding apparatus of
a second embodiment of the present invention will be
described with reference to Fig. 10 to Fig. 16.
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(Powder or Granular Material Feeding Apparatus of First
Embodiment)

[0025] Configuration of a powder or granular material
feeding apparatus of the first embodiment will be de-
scribed.

[0026] As illustrated in Fig. 1, a powder or granular
material feeding apparatus 11 is an apparatus configured
to feed or fill a powder or granular material into a storage
bag S. Examples of the powder or granular material in-
clude grain powders such as flour, non-fat dry milk pow-
der, image forming toner containing a magnetic material
for copying machines, and the like.

[0027] The powder or granular material feeding appa-
ratus 11 is provided so as to extend upright on a fixing
member 12. The fixing member 12 having a support post
13 with extending upright thereon, and the support post
13 is provided with an elevating shaft 14 so as to be
movable upward and downward. The elevating shaft 14
is configured to move upward and downward the support
post 13 by an elevating mechanism, which is not illus-
trated, when a handle 15 is rotated.

[0028] The elevating shaft 14 includes a hopper 17,
and a cylindrical guide cylinder 18 provided via a bracket
16. The hopper 17 stores the powder or granular material
therein. Amotor, which is not illustrated, configured to
rotate an auger (also known as a screw) 19 and a cover
20 in which the motor is stored therein are provided on
an upper end portion of the elevating shaft 14.

[0029] As illustrated in Figs. 4A and 4B, the auger 19
includes a revolving shaft 21 positioned in the guide cyl-
inder 18 and configured to rotate, and ablade 22 provided
on the revolving shaft 21 and configured to rotate in the
guide cylinder 18 by the rotation of the revolving shaft 21
to convey the powder or granular material. The blade 22
is formed into a circular shape when viewed from an end
portion of the revolving shaft 21 as illustrated in Fig. 2.
The revolving shaft 21 is rotatably supported by the hop-
per 17 and the cover 20. The revolving shaft 21 pene-
trates through the cover 20 and the hopper 17, and ex-
tends to a position near a powder or granular material
discharge port 18a of the guide cylinder 18.

[0030] A nitrogen feed channel (a gas guide channel)
23 configured to guide nitrogen gas (inert gas) N, sup-
plied by a nitrogen gas feeding apparatus (a gas feed
unit) 27 is formed along an axial center of the revolving
shaft 21 from an upper end to a substantially lower end
of the revolving shaft 21. The nitrogen feed channel 23
includes a plurality of nitrogen ejection ports (gas feed
ports) 26 formed radially outward from the nitrogen feed
channel 23 as illustrated in Fig. 3, and along an axial
direction of the revolving shaft 21 as illustrated in Figs.
4A. The nitrogen ejection ports 26 are configured to allow
nitrogen gas guided by the nitrogen feed channel 23 to
be ejected out to cause the powder or granular material
to contain the nitrogen gas. As illustrated in Fig. 1, the
head portion of the revolving shaft 21 is connected to the
nitrogen gas feeding apparatus 27 configured to feed the
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nitrogen gas via a rotatable elbow 25 and a nitrogen feed
pipe 24.

[0031] In Figs. 4A and 4B, the guide cylinder 18 is
formed into a cylindrical shape, and is configured to guide
the powder or granular material thatthe auger 19 conveys
from the hopper 17 to the storage bag S. The guide cyl-
inder 18 is formed with a plurality of air-gas suction holes
(through holes) 28 configured to guide gas in the interior
to the outside. A plurality of the air-gas suction holes 28
are formed from a portion lower than the hopper 17 to a
distal end (lower end in Fig. 4A) of a position near the
powder or granular material discharge port 18a of the
guide cylinder 18. The gas includes air contained in the
powder or granular material and the nitrogen gas ejected
from the nitrogen ejection ports 26.

[0032] A portion of the guide cylinder 18 including the
air-gas suction holes 28 formed therethrough is provided
with afilter 29 formed into a cylindrical shape on the outer
periphery thereof. The filter 29 is configured to allow the
gas in the guide cylinder 18 to flow outward through the
air-gas suction holes 28, and prevents the powder or
granular material in the guide cylinder 18 from leaking
out from the air-gas suction holes 28.

[0033] A portion of the guide cylinder 18 including the
air-gas suction holes 28 formed therethrough is lower in
strength. The outer peripheral portion of the cylindrical
filter 29 needs to be protected. Therefore, a reinforcing
cylinder 71 configured to reinforce the guide cylinder 18
and protects the outer periphery of the filter 29 is provided
on the outside of the filter 29 so as to interpose the filter
29 between the guide cylinder 18 and the reinforcing cyl-
inder 71. The reinforcing cylinder 71 has a length enough
for cover the filter 29. The reinforcing cylinder 71 is also
provided with a plurality of air-gas suction holes 72 so as
to oppose the air-gas suction holes 28 formed in the guide
cylinder 18. The air-gas suction holes 72 are also con-
figured to guide the gasin the interior of the guide cylinder
18 to the outside.

[0034] The reinforcing cylinder 71 includes a negative
pressure chamber 73 formed on the outer periphery
thereof. The negative pressure chamber 73 includes an
outer peripheral cylinder 74, an upper lid 75, and a lower
lid 76. The outer peripheral cylinder 74 is separated from
the reinforcing cylinder 71, is mounted on the guide cyl-
inder 18 at an upper portion thereof with a ring-shaped
upper lid 75, and mounted at a lower portion thereof to
the powder or granular material discharge port 18a of the
guide cylinder 18 by a ring-shaped lower lid 76. The neg-
ative pressure chamber 73 is formed in an area wider
than an area in which the air-gas suction holes 28 and
72 are formed. Fig. 4B is a drawing illustrating a positional
relationship among the guide cylinder 18, the filter 29,
the reinforcing cylinder 71, and the outer peripheral cyl-
inder 74. The reinforcing cylinder 71 is not necessarily
essential as long as the guide cylinder 18 is reinforced
by the outer peripheral cylinder 74.

[0035] A gas passing hole 77 formed in the upper lid
75 of the negative pressure chamber 73 is provided with
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a negative pressure elbows 78 configured to connect the
negative pressure chamber 73 and an air-gas suction
device (a suction device) 79. The four negative pressure
elbows 78 are provided at intervals of 90° as illustrated
in Fig. 2 and Fig. 3.

[0036] In Fig. 5 and Fig. 6, the nitrogen feed pipes 51
and the nitrogen feed pipes 61 penetrate through the
negative pressure chamber 73 formed on the outer pe-
riphery of the guide cylinder 18. The nitrogen feed pipes
51 forabottom partis configured to be used when feeding
nitrogen gas to the bottom of the storage bag S, while
nitrogen feed pipes 61 for an upper part configured to be
used when supplying nitrogen gas to the upper part of
the storage bag S.

[0037] The nitrogen feed pipes 51 for the bottom part
is formed into a straight shape and is supported by the
upper lid 75 and the lower lid 76.

[0038] The nitrogen feed pipes 61 for the upper part
are each formed into an L-shape with a distal end portion
thereof directed outward, and are supported by the upper
lid 75 and the outer peripheral cylinder 74. The nitrogen
feed pipes 51 for the bottom part are connected to the
nitrogen gas feeding apparatus 27 by the elbows 52 pro-
vided on upper portions of the nitrogen feed pipes 51 for
the bottom part. The nitrogen feed pipes 61 for the upper
part are also connected to the nitrogen gas feeding ap-
paratus 27 via the elbows 62 provided on upper portions
of the nitrogen feed pipes 61 for the upper part and ni-
trogen feed pipes, which are not illustrated. As illustrated
in Fig. 3, a pair of the nitrogen feed pipes 51 for the bottom
part and a pair of the nitrogen feed pipes 61 for the upper
part are arranged alternately at a 90° interval. Therefore,
in Fig. 2, eight elbows 52, 78, 62, 78, 52, 78, 62, 78 are
provided at regular intervals in the circumferential direc-
tion on the upper lid 75 of the negative pressure chamber
73.

[0039] An action of the powder or granular material
feeding apparatus 11 of the first embodiment will be de-
scribed.

[0040] In Fig. 7, the powder or granular material feed-
ing apparatus 11 and the storage bag S are configured
to be moved upward and downward with respect to each
other, and when at least one of those is moved upward
and downward, the powder or granular material dis-
charge port 18a of the guide cylinder 18 enters the stor-
age bag S that stores the powder or granular material
therein. Then, a motor for rotating the auger 19, which is
notillustrated, the nitrogen gas feeding apparatus 27 and
the air-gas suction device 79 start activating.

[0041] The nitrogen gas feeding apparatus 27 ejects
nitrogen gas from the nitrogen ejection ports 26 into the
guide cylinder 18 through the nitrogen feed pipe 24, the
elbow 25, and the nitrogen feed channel 23. Also, the
air-gas suction device 79 sucks air in the guide cylinder
by bringing the interior of the negative pressure chamber
73 into a low pressure (negative pressure) with respect
to the atmospheric pressure through the negative pres-
sure elbows 78.
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[0042] Subsequently, the auger 19 is rotated by the
motor, which is not illustrated, and conveys the powder
or granular material from the hopper 17 to the powder or
granular material discharge port 18a in the guide cylinder
18 by the blade 22. During this operation, the nitrogen
gas feeding apparatus 27 ejects the nitrogen gas from
the nitrogen ejection ports 26 so that the powder or gran-
ular material contains the nitrogen gas. In this case, the
nitrogen ejection ports 26 are formed in the revolving
shaft 21 of the auger 19, and hence the nitrogen gas is
ejected outward from the center of the powder or granular
material conveyed in the guide cylinder 18.

[0043] The negative pressure chamber 73 is kept at a
negative pressure, and hence sucks the powder or gran-
ular material. However the powder or granular material
is prevented from being sucked by the filter 29. Therefore,
the negative pressure chamber 73 sucks the air con-
tained in the powder or granular material via the air-gas
suction holes 28, the filter 29, and the air-gas suction
holes 72. At this time, the air-gas suction device 79 sucks
the powder or granular material from the periphery of the
guide cylinder 18, and hence the nitrogen gas ejected
from the nitrogen ejection ports 26 to the center of the
powder or granular material may be sucked to a portion
nearthe inner periphery of the guide cylinder 18, whereby
the nitrogen gas may be delivered over the entire powder
or granular material. Atthis time, the nitrogen gasis taken
outwith the air to some extent. The amount of the nitrogen
gas to be ejected from the nitrogen ejection ports 26 is
larger than the amount of the air contained in the powder
or granular material. Therefore, the nitrogen gas is de-
livered to the entire powder or granular material by push-
ing the air out from the powder or granular material.
[0044] The reason why the air-gas suction device 79
sucks the nitrogen gas to some extent together with the
air contained in the powder or granular material is just
for aiding the nitrogen gas to be delivered over the entire
powder or granular material, and not for sucking out the
nitrogen gas entirely to remove the same. The filter 29
used here is configured not to be clogged easily by the
powder or granular material.

[0045] Asdescribedabove,the powderorgranularma-
terial feeding apparatus 11 causes the powder or gran-
ular material to contain the inert gas from the nitrogen
ejection ports 26 of the gas guide channel 23 outward
from the inside of the powder or granular material while
conveying the powder or granular material in the guide
cylinder by the auger 19, and sucks the gas in the interior
of the guide cylinder by the air-gas suction device 79 via
the air-gas suction holes 28 and thefilter 29 to the outside,
so that the nitrogen gas may be filled within the powder
or granular material to prevent oxidization, solidification,
and the like of the powder or granular material and main-
tain the quality of the powder or granular material con-
stant for a long term.

[0046] In addition, the revolving shaft 21 of the auger
19 includes a plurality of the nitrogen ejection ports 26
along the axial direction of the revolving shaft 21, and
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the guide cylinder 18 includes a plurality of the air-gas
suction holes 28 along the axial direction so as to face
the plurality of the nitrogen ejection ports 26. Therefore,
the powder or granular material feeding apparatus 11
may perform the deaeration of the powder or granular
material and filling of nitrogen gas simultaneously and
efficiently.

[0047] Furthermore, the revolving shaft 21 of the auger
19 includes the plurality of the nitrogen ejection ports 26
over the entire length of the revolving shaft 21 in the axial
direction, and the guide cylinder 18 includes the plurality
of the air-gas suction holes 28 over the entire length of
the guide cylinder 18. Therefore, the powder or granular
material feeding apparatus 11 may perform the deaera-
tion of the powder or granular material and filling of ni-
trogen gas simultaneously and efficiently even though
the speed of conveyance of the powder or granular ma-
terial is increased.

[0048] InFig. 7, at least one of the powder or granular
material feeding apparatus 11 and the storage bag S is
moved upward and downward, and the powder or gran-
ular material discharge port 18a of the guide cylinder 18
enters the storage bag S that stores the powder or gran-
ular material therein. Then, the nitrogen gas ejects from
a gas ejection port 51a of the nitrogen feed pipes 51 for
the bottom part into the interior of the storage bag S. The
powder or granular material having the nitrogen gas dis-
tributed over the entire part thereof is supplied from the
powder or granular material discharge port 18a of the
guide cylinder 18 into the storage bag S filled with the
nitrogen gas.

[0049] Subsequently, as illustrated in Fig. 8, as a pow-
der or granular material P is supplied to the storage bag
S, atleast one of the powder or granular material feeding
apparatus 11 and the storage bag S is moved upward
and downward, and the powder or granular material dis-
charge port 18a of the guide cylinder 18 moves in the
direction leaving the storage bag S. During this period,
the ejection of the nitrogen gas N, from the gas ejection
port 51a is stopped. However, the ejection may be con-
tinued.

[0050] As illustrated in Fig. 9, when the storage bag is
substantially filled with the powder or granular material
P, the nitrogen gas N, is ejected from the gas ejection
port61a positioned ata portion where the powder or gran-
ular material discharge port 18a of the guide cylinder 18
is formed. A gas ejection port 61a is a lower end portion
of the nitrogen feed pipes 61 for the upper part, and is
bentinto an L-shape in the direction away from the guide
cylinder 18. The gas ejection port 61a is bent into the L-
shape for the reason of preventing nitrogen gas to be fed
from the nitrogen gas feeding apparatus 27 through the
nitrogen supply elbows 62 for the upper part and the ni-
trogen feed pipes 61 for the upper part from hitting against
the powder or granular material and hence causes the
powder or granular material to be stirred up.

[0051] Finally, the upper portion of the storage bag S
is closed by a sealing device, which is not illustrated, so

10

15

20

25

30

35

40

45

50

55

that the storage bag S is sealed.

[0052] In this manner, the interior of the storage bag
is in a state of being reduced in air and, instead, filled
with the inert gas in the storage bag. Therefore, the pow-
der or granular material feeding apparatus 11 is config-
ured to feed the powder or granular material, having ni-
trogen gas distributed over the entire part thereof, to the
storage bag that is filled with nitrogen gas while perform-
ing deaeration so that the storage bag can be closed with
nitrogen gas filled in an upper portion thereof.

[0053] Therefore, since the powder or granular mate-
rial feeding apparatus 11 is configured to reduce the air
in the storage bag and, instead, fill the storage bag with
the inert gas, the powder or granular material may be
filled with nitrogen gas, alteration, solidification, oxidiza-
tion, and the like of the powder or granular material
packed into a bag are prevented, and the quality of the
powder or granular material may be maintained constant-
ly for a long term.

[0054] Inthe description given above, the nitrogen gas
is ejected from two of the nitrogen feed pipes 51 for the
bottom part into the storage bag S. However, a configu-
ration in which one of the nitrogen feed pipes 51 for the
bottom part is connected to the air-gas suction device
79, and nitrogen gas is fed to the storage bag from the
other nitrogen feed pipe 51 for the bottom part after or
while air in the storage bag is sucked by the correspond-
ing nitrogen feed pipe 51 for the bottom part is also ap-
plicable.

[0055] Alternatively, a configuration in which at least
one of the nitrogen feed pipes 51 for the bottom part is
configured to be selectively connectable to the nitrogen
gas feeding apparatus or the air-gas suction device 79,
the air in the storage bag is sucked by the air-gas suction
device at first, and then nitrogen gas is supplied to the
storage bag by using the nitrogen gas feeding apparatus
is also applicable. In this case, if only one of the nitrogen
feed pipes 51 for the bottom part is configured to be se-
lectively connectable with the nitrogen gas feeding ap-
paratus 27 or the air-gas suction device 79, the other
nitrogen feed pipe for the bottom part feeds nitrogen by
the nitrogen gas feeding apparatus 27. (Powder or Gran-
ular Material Feeding Apparatus of Second Embodiment)
[0056] In Fig. 10 to Fig. 16, a powder or granular ma-
terial feeding apparatus 111 of a second embodiment is
also an apparatus configured to feed or fill the powder or
granular material into a storage bag K. The powder or
granular material feeding apparatus 111 of the second
embodiment has the structure with some part being the
same as that of the powder or granular material feeding
apparatus 11 of the first embodiment. Therefore, parts
different from the powder or granular material feeding
apparatus 11 of the first embodiment will be mainly de-
scribed, and the same parts will be denoted by the same
reference numerals with those descriptions being omit-
ted.

[0057] As illustrated in Fig. 10, a guide cylinder 118 is
formed into a cylindrical shape, and is configured to guide
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the powder or granular material, being conveyed by an
auger 119 from the hopper 17 to the storage bag S. The
auger 119 includes a revolving shaft 121 positioned in
the guide cylinder 118 to rotate, and a blade 122 provided
on the revolving shaft 121 to convey the powder or gran-
ular material by rotated by the rotation of the revolving
shaft 121 in the guide cylinder 118. The revolving shaft
121 is rotatably supported by the hopper 17 and the cover
20. Therevolving shaft 121 penetrates through the cover
20 and the hopper 17, and extends to a position near a
powder or granular material discharge port 118a of the
guide cylinder 118.

[0058] A nitrogen feed channel (a gas guide channel)
123 configured to guide nitrogen gas (inert gas) supplied
by a nitrogen gas feeding apparatus (a gas feed unit) 27
is formed along an axial center of the revolving shaft 121
from an upper end to near a lower end of the revolving
shaft 121. The nitrogen feed channel 123 includes nitro-
gen ejection ports (gas supply ports) 126 formed radially
outward from the nitrogen feed channel 123 as illustrated
in Fig. 12. Nitrogen ejection ports 126 are configured to
allow nitrogen gas, being guided by the nitrogen feed
channel 123, to be ejected out to cause the powder or
granular material to contain the nitrogen gas. As illustrat-
ed in Fig. 10, the head portion of the revolving shaft 121
is connected to the nitrogen gas feeding apparatus (the
feed unit) 27 configured to feed the nitrogen gas via a
rotatable elbow 25 and a nitrogen feed pipe 24.

[0059] In Fig. 13, a non-hole portion 118b on which no
through hole is formed is provided on the guide cylinder
118 at a midsection of the guide cylinder 118 in the axial
direction so as to oppose the nitrogen ejection port 126
in the nitrogen supply channel 123. The non-hole portion
118b corresponds to a cylindrical non-leak cylinder por-
tion (a gas non-leak portion) 131. The non-leak cylinder
portion 131 is formed so as to avoid the formation of the
gap to prevent nitrogen gas from leaking outward. A pro-
tecting cylinder 139 configured to protect respective
pipes, which will be described later, disposed along an
outer periphery of the non-leak cylinder portion 131 on
the outer periphery of the non-leak cylinder portion 131.
A plurality of the nitrogen ejection ports 126 may be
formed in the region of the non-leak cylinder portion 131
also along the axial direction of the revolving shaft 121.
[0060] InFig. 13, the guide cylinder 118 includes a de-
aeration portion (an upper sucking portion) 132 on an
upstream side of the non-leak cylinder portion 131 in the
axial direction (direction of convey of the powder or gran-
ular material) for performing deaeration of the powder or
granular material conveyed by the auger 119. The de-
aeration portion 132 includes an upper porous portion
118c of the guide cylinder 118 provided with a plurality
of deaeration holes (through holes) 135 formed there-
through, a cylindrical filter 133 provided on an outer pe-
riphery of the upper porous portion 118c¢, and a cylindrical
upper outer peripheral cylinder 134 provided on the guide
cylinder 118 so as to separate from the filter and cover
the filter 133. The upper outer peripheral cylinder 134 is
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provided on the guide cylinder 118 by a ring-shaped up-
per lid 175 and a bottom lid 180. The deaeration holes
135 are configured to guide the air contained in the pow-
der or granular material in the interior of the guide cylinder
118 to the outside. The filter 133 is configured to allow
air contained in the powder or granular material in the
guide cylinder to flow outward through the deaeration
holes 135, and prevents the powder or granular material
in the guide cylinder from leaking out from the deaeration
holes 135.

[0061] The upper outer peripheral cylinder 134 forms
an upper negative pressure chamber 136 for expelling
the air in the interior of the guide cylinder 118 by a ring-
shaped upper lid 175 provided on an upper end thereof,
and a ring-shaped bottom lid 180 provided at a lower end
thereof. The upper porous portion 118c having the de-
aeration holes 135 formed through the guide cylinder 118
is lower in strength. Therefore, the upper outer peripheral
cylinder 134 also serves to reinforce the guide cylinder
118. Fig. 13B is a drawing illustrating a positional rela-
tionship of the guide cylinder 118, the filter 133, and the
upper outer peripheral cylinder 134. When the guide cyl-
inder 118 is hardly reinforced by the upper outer periph-
eral cylinder 134, a reinforcing cylinder having a plurality
of holes formed therethrough in the same manner as the
reinforcing cylinder 71 illustrated in Figs. 4A and 4B of
the first embodiment may be provided on an outer pe-
riphery of the filter 133.

[0062] An air through hole 138 formed in the upper lid
175 of the upper negative pressure chamber 136 is pro-
vided with a deaeration elbows 137 configured to connect
the upper negative pressure chamber 136 and an air-gas
suction device 79. The two deaeration elbows 137 are
provided at intervals of 180° as illustrated in Fig. 11 and
Fig. 12.

[0063] In Fig. 14, the guide cylinder 118 includes a ni-
trogen sucking portion (a lower sucking portion) 140 con-
figured to suck residual air remaining in the powder or
granular material and nitrogen gas filled in the powder or
granular material in the non-leak cylinder portion 131
without being sucked by the deaeration portion 132 on
the downstream side of the non-leak cylinder portion 131
in the direction of convey of the powder or granular ma-
terial. The nitrogen sucking portion 140 includes a lower
porous portion 118d of the guide cylinder 118 provided
with a plurality of nitrogen sucking holes (through hole)
145 formed therethrough, a cylindrical filter 143 provided
on an outer periphery of the lower porous portion 118d,
and a cylindrical lower outer peripheral cylinder 144 pro-
vided on the guide cylinder 118 so as to separate from
the filter and cover the filter 143. The lower outer periph-
eral cylinder 144 is provided on the guide cylinder 118
by a ring-shaped head lid 185 and a lower lid 176. The
nitrogen suction hole 145 is configured to guide the re-
sidual air and nitrogen gas contained in the powder or
granular material in the guide cylinder 118 to the outside.
The filter 143 allows the residual air and the nitrogen gas
from flowing to the outside via the nitrogen suction hole
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145, and to prevent the powder or granular material in
the guide cylinder from leaking from the nitrogen suction
hole 145 to the outside.

[0064] The lower outer peripheral cylinder 144 forms
an lower negative pressure chamber 146 for expelling
the residual air and the nitrogen gas in the interior of the
guide cylinder 118 by the ring-shaped head lid 185 pro-
vided on an upper end thereof, and the ring-shaped lower
lid 176 provided at a lower end thereof. The lower porous
portion 118d of the guide cylinder 118 in which the nitro-
gen suction holes 145 are formed is lower in strength.
Therefore, the lower outer peripheral cylinder 144 also
serves to reinforce the guide cylinder 118. Fig. 14B is a
drawing illustrating a positional relationship of the guide
cylinder 118, the filter 143, and the lower outer peripheral
cylinder 144. When the guide cylinder 118 can hardly be
reinforced by the lower outer peripheral cylinder 144, a
reinforcing cylinder having a plurality of holes formed
therethrough, which is the same as the reinforcing cylin-
der 71 illustrated in Figs. 4A and 4B of the first embodi-
ment may be provided on an outer periphery of the filter
133.

[0065] The air through hole 148 formed in the head lid
185 of the lower negative pressure chamber 146 is pro-
vided with a lower end of the nitrogen suction pipe 141
that connects the lower negative pressure chamber 146
and the air-gas suction device 79. An upper end of the
nitrogen suction pipe 141 penetrates through the upper
lid 175, and is connected to the air-gas suction device
79 via a nitrogen suction elbow 142. The two deaeration
elbows 137 are provided atintervals of 180° as illustrated
in Fig. 11 and Fig. 12.

[0066] As illustrated in Fig. 15 and Fig. 16, the powder
or granular material feeding apparatus 111 of the second
embodiment is also provided with a pair of the nitrogen
feed pipes 51 for the bottom part, and a pair of the nitro-
gen feed pipes 61 for the upper part in the same manner
as the powder or granular material feeding apparatus of
the first embodiment. The description of this part will be
omitted.

[0067] In Fig. 11, the upper lid 175 is provided with
eight elbows 52, 137, 62,142, 52,137, 62, 142 atregular
intervals in the circular direction.

[0068] The upper outer peripheral cylinder 134, the
protecting cylinder 139, and the lower outer peripheral
cylinder 144 described thus far may be one integrated
cylindrical member.

[0069] An action of the second powder or granular ma-
terial feeding apparatus 111 will be described.

[0070] In the same manner as illustrated in Fig. 7, the
powder or granular material feeding apparatus 111 and
the storage bag K are configured to be movable with re-
spect to each other, and when at least one of those is
moved upward and downward, a powder or granular ma-
terial discharge port 118a of the guide cylinder 118 enters
the storage bag K that stores the powder or granular ma-
terial therein. Then, a motor, which is not illustrated, for
rotating the auger, the nitrogen gas feeding apparatus
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27 and the air-gas suction device 79 start activating.
[0071] Then, nitrogen gas N, is ejected from a gas
ejection ports 51a positioned at positions where the pow-
der or granular material discharge port 118a of the guide
cylinder 118 is formed. The gas ejection ports 51a are
located at lower ends of the nitrogen feed pipes 51 for
the bottom part, and eject nitrogen gas that is fed from
the nitrogen gas feeding apparatus through the nitrogen
feed elbows 52 and the nitrogen feed pipes 51 for the
bottom part.

[0072] When nitrogen gas is ejected from the gas ejec-
tion port 51a, air accumulated in the storage bag K is
replaced by nitrogen gas. When the motor, which is not
illustrated, rotates and hence the auger 119 rotates, the
powder or granular material is transported in the guide
cylinder 118 by the blade 122 of the auger 119.

[0073] In the interior of the upper negative pressure
chamber 136 of the deaeration portion 132 is kept at a
low pressure (negative pressure) with respect to the at-
mospheric pressure by an activation of the air-gas suc-
tion device 79. In this state, in Fig. 13, air contained in
the powder or granular material that reaches the deaer-
ation portion 132 passes through the deaeration holes
135 and thefilter 133 to be sucked into the upper negative
pressure chamber 136, and further passes through the
air through hole 138 and the deaeration elbow 137 to be
sucked by the air-gas suction device 79. Consequently,
deaeration (degassing) of air are contained in the powder
or granular material passing through the deaeration por-
tion 132. The filter 133 used here is configured not to be
clogged easily by the powder or granular material.
[0074] Nitrogen gas supplied by the nitrogen gas feed-
ing apparatus 27 is ejected from a nitrogen ejection ports
126 into the non-leak cylinder portion 131 through a ni-
trogen feed pipe 24 (Fig. 10), the elbow 25 and the nitro-
gen feed channel 123 (Fig. 14). Therefore, nitrogen gas
is distributed over the entire powder or granular material
reaching the interior of the non-leak cylinder portion 131.
In addition, deaeration of the powder or granular material
is performed in the non-leak cylinder portion 131 and is
rather in the negative pressure state. Therefore, the ni-
trogen gas is easily distributed over the entire part of the
powder or granular material. Since the nitrogen gas is
ejected radially from the nitrogen ejection ports 126 of
the revolving shaft 121 at a center of the powder or gran-
ular material, the nitrogen gas is distributed over the en-
tire part of the powder or granular material. Furthermore,
since the non-leak cylinder portion 131 is formed so as
not have a gap, the nitrogen gas is congested (filled) into
the powder or granular material so as to be pushed into
the powder or granular material.

[0075] Although the nitrogen ejection ports 126 are po-
sitioned at a center of the non-leak cylinder portion 131
in the axial direction (the direction of convey of the powder
or granular material), a plurality of the nitrogen ejection
ports 126 may be formed in the thrust direction of the
revolving shaft 121. However, if the nitrogen ejection
ports 126 are formed at positions too much closer to the
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deaeration portion 132 and the nitrogen sucking portion
140, since the nitrogen gas is sucked and discharged
from the deaeration portion 132 and the nitrogen sucking
portion 140, the nitrogen gas cannot be used efficiently.
Accordingly, it is preferable to form the nitrogen ejection
ports 126 at positions where the nitrogen gas is distrib-
uted to the powder or granular material, being located in
the interior of the non-leak cylinder portion 131, by utiliz-
ing suction force of nitrogen gas that is sucked by the
deaeration portion 132 and the nitrogen sucking portion
140.

[0076] InFig. 14, the powder or granular material filled
with the nitrogen gas in the non-leak cylinder portion 131
is fed to the nitrogen sucking portion 140. Nitrogen gas
is sucked from the powder or granular material fed to the
nitrogen sucking portion 140 by the air-gas suction device
79 so that the nitrogen gas filled in the non-leak cylinder
portion 131 is reliably delivered to the entire part of the
powder or granular material. The nitrogen gas passes
through the nitrogen suction hole 145 and the filter 143
to be sucked into the lower negative pressure chamber
146, and then passes through the nitrogen suction pipe
141 and the nitrogen suction elbow 142 to be sucked by
the air-gas suction device 79. At this time, air remaining
in the powder or granular material is also sucked.
[0077] Thenitrogen sucking portion 140 is not provided
for sucking the nitrogen gas contained in the powder or
granular material, but for causing the nitrogen gas to be
distributed over the entire part of the powder or granular
material by sucking the filled nitrogen gas from the center
ofthe powder or granular material in the non-leak cylinder
portion 131 from the outer periphery of the powder or
granular material (the inner periphery of the guide cylin-
der 118). Therefore, the powder or granular material
passing through the nitrogen sucking portion 140 has the
nitrogen gas distributed over the entire part thereof. The
filter 143 used here is configured not to be clogged easily
by the powder or granular material.

[0078] The powder or granular material having the ni-
trogen gas distributed over the entire part thereof is fed
to the storage bag K filled with nitrogen gas from the
powder or granular material discharge port 118a of the
guide cylinder 118.

[0079] In the same manner as the configuration illus-
trated in Fig. 8 of the first embodiment, as the powder or
granular material P is supplied to the storage bag, atleast
one of the powder or granular material feeding apparatus
111 and the storage bag K is moved upward and down-
ward, and the powder or granular material discharge port
118a of the guide cylinder 118 moves in the direction
leaving the storage bag K. During this period, the ejection
of the nitrogen gas N2 from the gas ejection port 51a is
stopped.

[0080] Subsequently, in the same manner as the con-
figuration illustrated in Fig. 9 of the first embodiment,
when the storage bag is substantially filled with the pow-
der or granular material P, nitrogen gas N, is ejected
from the gas ejection port 61a positioned at a position
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where the powder or granular material discharge port
118a of the guide cylinder 118 is formed. The gas ejection
port 61a is bentinto an L-shape. Therefore, a probability
that the nitrogen gas hits against the powder or granular
material and causes the same to be stirred up is reduced.
[0081] Finally, the upper portion of the storage bag K
is closed by a sealing device, which is not illustrated, so
that the storage bag K is sealed.

[0082] In this manner, the powder or granular material
feeding apparatus 111 is configured to expel the air con-
tained in the powder or granular material, fill the powder
or granular material with nitrogen gas and distribute the
nitrogen gas over the entire part of the powder or granular
material, then feed the powder or granular material into
the storage bag filled with the nitrogen gas, fill the upper
part of the storage bag with nitrogen gas, and then close
the storage bag.

[0083] Therefore, the powder or granular material
feeding apparatus 111 is capable of filling the powder or
granular material with an inert gas to prevent alteration
and solidification of the powder or granular material, and
maintaining the quality of the powder or granular material
packed into a bag constant for a long term.

[0084] Itis also applicable to configure the powder or
granular material feeding apparatus 111 of the second
embodiment in the same manner as the powder or gran-
ular material feeding apparatus 11 of the first embodi-
ment such that air in the storage bag is sucked by at least
one of the two nitrogen feed pipes 51 for the bottom part.
[0085] The powder or granular material feeding appa-
ratus 111 of the second embodiment described thus far
is configured to expel air in the powder or granular ma-
terial by the deaeration portion 132 while transporting the
powder or granular material in the guide cylinder by the
auger 119, causes the powder or granular material from
the nitrogen ejection ports 126 to contain nitrogen gas in
the non-leak cylinder portion 131, and suck residual air
and nitrogen gas contained in the powder or granular
material by the deaeration portion 132. Therefore, the
powder or granular material is filled with the inert gas and
hence a quality guarantee period of the powder or gran-
ular materials may be elongated.

[Industrial Applicability]

[0086] The powder or granular material feeding appa-
ratus of the present invention is capable of feeding the
powder or granular material and, specifically, is optimum
to be used for feeding powder or granular materials which
are subjected to oxidation, alteration, and solidification
such as flour, non-fat dry milk powder, and toner contain-
ing magnetic material for copying machines.

Reference Signs List
[0087] P: powder or granular material, S: storage bag,

N,: nitrogen gas (inert gas), 11: powder or granular ma-
terial feeding apparatus, 17: hopper, 18: guide cylinder,
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18a: powder or granular material discharge port, 19: au-
ger, 21:revolving shaft, 22: blade, 23: nitrogen feed chan-
nel (gas guide channel), 26: nitrogen ejection ports (gas
feed port), 27: nitrogen gas feeding apparatus (gas feeing
unit), 28: air-gas suction holes (through holes), 29: filter,
79: air-gas suction device (suction device), 51a: gas ejec-
tion port, 61a: gas ejection port, 111: powder or granular
material feeding apparatus, 118: guide cylinder, 118a:
powder or granular material discharge port, 119:auger,
121:revolving shaft, 122:blade, 123: nitrogen feed chan-
nel (gas guide channel), 126: nitrogen ejection port (gas
feed port), 131: non-leak cylinder portion (gas non-leak
portion), 132: deaeration portion (upper sucking portion),
133: filter, 135: deaeration holes (through hole), 140: ni-
trogen sucking portion (lower sucking portion), 143: filter,
145: nitrogen suction holes (through holes)

Claims

1. A powder or granular material feeding apparatus
comprising:

aguide cylinder for guiding a powder or granular
material, having a plurality of through holes
formed thereon through which gas in an interior
thereof is guided to an outside;

afilter provided on a portion of the guide cylinder
where the through holes are formed to allow the
gas in the interior of the guide cylinder to flow to
the outside via the through holes while prevent
the powder or granular material in the guide cyl-
inder from leaking from the through holes to the
outside;

a gas feed unit configured to feed inert gas;

an auger including a revolving shaft positioned
in the guide cylinder and configured to rotate,
and a blade provided on the revolving shaft and
configured to transport the powder or granular
material by being rotated by the rotation of the
revolving shaft in the guide cylinder, the revolv-
ing shaft including a gas guide channel config-
ured to guide the inert gas supplied by the gas
feed portion and gas feed ports configured to
allow the inert gas guided by the gas guide chan-
nel to eject therefrom to cause the powder or
granular material to contain the inert gas; and
a suction device configured to suck the gas in
the guide cylinder to the outside of the guide
cylinder via the through holes and the filter.

2. The powder or granular material feeding apparatus
according to Claim 1, wherein the revolving shaft in-
cludes a plurality of the gas feed ports along the re-
volving shaft in the axial direction, and
the guide cylinder includes a plurality of the through
holes along the axial direction so as to oppose the
plurality of the gas feed ports.
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10

The powder or granular material feeding apparatus
according to Claim 2, wherein the revolving shaft in-
cludes the plurality of the gas feed ports over the
entire length of the revolving shaft in the axial direc-
tion; and

the guide cylinder includes the plurality of the through
holes formed over the entire length of the guide cyl-
inder.

The powder or granular material feeding apparatus
according to Claim 1 or 2, wherein the guide cylinder
includes:

a gas non-leak portion where the through holes
are not formed and opposing the gas feed ports;
an upper sucking portion having the plurality of
the through holes formed therethrough and
formed upstream of the gas non-leak portion in
the axial direction; and

a lower sucking portion having the plurality of
the through holes formed therethrough and
formed downstream of the gas non-leak portion
in the axial direction.

The powder or granular material feeding apparatus
according to any one of Claims 1 to 4, wherein the
guide cylinderincludes a gas ejection port configured
to eject the inert gas at a distal end thereof.

The powder or granular material feeding apparatus
according to any one of Claims 1 to 5, wherein the
inert gas is nitrogen gas.

The powder or granular material feeding apparatus
according to any one of Claims 1 to 5, wherein the
powder or granular material is grain powder.

The powder or granular material feeding apparatus
according to any one of Claims 1 to5, wherein the
powder or granular material is toner for image for-
mation.
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