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(54) Mixing and dispersing device

(67) A mixing and dispersing device is provided with
a partition plate (122) dividing a fluidity material side area
(E1) on an inlet port (111) side for the fluidity material
and a powder side area (E2) on an inlet port (121 b) side
for the powder material; rotary vanes (130) that are ar-
ranged rotatably in a fluidity material side area (E1) and
that send radially outward fluidity material drawn from a
radial inside thereof; and an inducing member (140) that

has fluidity material guide passages (141) for speeding
up and sending out the fluidity material sent from the
rotary vanes (130), toward a mixing area being further
radially outside thereof and that induces the powder ma-
terial in the powder side area (E2) to the mixing area with
the flow of the fluidity material in the mixing area. The
inducing member (140) is rotated in an opposite direction
to the rotational direction of the rotary vanes (130).
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Description
INCORPORATION BY REFERENCE

[0001] This application is based on and claims priority
under 35 U.S.C. 119 with respect to Japanese patent
application No. 2011-283054 filed on December 26,
2011, the entire content of which is incorporated herein
by reference.

BACKGROUND OF THE INVENTION
Field of the Invention:

[0002] The present invention relates to a mixing and
dispersing device for mixing fluidity material and powder
material and for dispersing the mixture.

Discussion of the Related Art:

[0003] Inrecentyears, lithium-ion rechargeable batter-
ies have been applied to hybrid vehicles, electric vehicles
and the like. Electrodes of the lithium-ion rechargeable
batteries are formed by applying slurry of active material
to a base material made of aluminum foil or the like and
by baking the base material. This manufacturing method
is described in, for example, JP2010-033786 A.

[0004] The slurry of the active material is made by mix-
ing powder of active material in liquid and by dispersing
the mixture. As described in JP2005-537912 A (equiva-
lent of US6,997,598 B2) for example, the manufacturing
method of the slurry is carried out by sending out radially
outward the material drawn by rotary vanes (a centrifugal
pump impeller), by mixing the material by positive-going
rotors and negative-going rotors, and by dispersing the
mixture.

[0005] Asameans forsendingoutmaterial radially out-
ward, itis able to utilize such a diffuser pump as described
in JP5-187398 A, in addition to such a device with only
rotary vanes as described in JP2005-537912 A. The dif-
fuser pump is constructed to fix a diffuser having flow
passages, radially outside of rotary vanes.

[0006] In the device described in JP2005-537912 A, it
is necessary to increase the rotational speed of the rotary
vanes forimproving the capability of drawing the material.
However, when the rotary vanes are rotated at a high
speed, it becomes liable to generate vibrations caused
by imbalance in rotation. Further, a problem also arises
in noises resulting from the high speed rotation.

SUMMARY OF THE INVENTION

[0007] The present invention has been made taking
the aforementioned circumstances into consideration,
and an object of the present invention is to provide a
mixing and dispersing device which is capable of improv-
ing the drawing capability of material while suppressing
the generations of noises and vibrations.
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[0008] To this end, as a result of engaging in enthusi-
astic study and repeating one trial and error after another,
the present inventors have conceived of, in the utilization
of the basic concept of a diffuser pump, rotating a diffuser
which has been fixed in the prior art, in an opposite di-
rection to the rotational direction of rotary vanes and have
completed the present invention.

[0009] According to the present invention in a first as-
pect, there is provided a mixing and dispersing device
for mixing fluidity material and powder material and for
dispersing the mixture. The device comprises a partition
plate dividing a fluidity material side area on an inlet port
side for the fluidity material and a powder side area on
an inlet port side for the powder material; rotary vanes
that are arranged rotatably in the fluidity material side
area and that send radially outward the fluidity material
drawn from a radial inside thereof; and an inducing mem-
ber that has fluidity material guide passages for speeding
up and sending out the fluidity material sent from the
rotary vanes, toward a mixing area being further radially
outside thereof and that induces the powder material in
the powder side area to the mixing area with the flow of
the fluidity material in the mixing area. The inducing mem-
ber is rotated in an opposite direction to the rotational
direction of the rotary vanes.

[0010] With this construction in the first aspect, with
the rotation of the rotary vanes, the inducing member is
rotated in the opposite direction to the rotational direction
of the rotary vanes, and thus, it is possible to increase
the difference in rotational speed between the rotary
vanes and the inducing member. Therefore, even when
the rotational speed of the rotary vanes is set to be low,
itis possible to speed up the fluidity material flowing from
the fluidity material guide passages to the mixing area.
As a result, it is possible to reliably induce the powder
material from the powder side area to the mixing area.
Furthermore, because the rotational speed of the rotary
vanes is not set to be high, it is possible to suppress the
generations of vibrations and noises caused by imbal-
ance in rotation. The inducing member is a member that
corresponds to a diffuser constituting a diffuser pump.

BRIEF DESCRIPTION OF THE ACCOMPANYING
DRAWINGS

[0011] The foregoing and other objects and many of
the attendant advantages of the present invention may
readily be appreciated as the same becomes better un-
derstood by reference to the preferred embodiment of
the presentinvention when considered in connection with
the accompanying drawings, wherein like reference nu-
merals designate the same or corresponding parts
throughout several views, and in which:

Figure 1 is a longitudinal sectional view of a mixing
and dispersing device in an embodiment according
to the present invention;

Figure 2 is a cross sectional view of the device taken
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along the line II-Il in Figure 1; and
Figure 3 is a cross sectional view of the device taken
along the line llI-Ill in Figure 1.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENT

[0012] A mixing and dispersing device in the present
embodiment constitutes a device for manufacturing elec-
trodes (positive electrodes and negative electrodes) for
lithium-ion rechargeable batteries, for example. Elec-
trodes of the lithium-ion rechargeable batteries are
formed by applying slurry of active material to a base
material made of aluminum foil, copper foil or the like and
then by baking the base material. The mixing and dis-
persing device in the present embodiment is a device for
manufacturing slurry of active material. Specifically, the
slurry is manufactured by mixing metal powder of active
material in liquid such as water or the like and by dispers-
ing the mixture. Hereinafter, the slurry with the powder
material mixed and dispersed therein is called "fluidity
mixed material", and the liquid before having the powder
material mixed therein is called "fluidity base material".
Both of the fluidity mixed material and the fluidity base
material have fluidity. However, the fluidity mixed mate-
rial is made to be high in viscosity in comparison with the
fluidity base material.

[0013] The mixing and dispersing device in the present
embodiment will be described with reference to Figures
1-3. The mixing and dispersing device draws the fluidity
base material from the bottom side in Figure 1 into a
housing 110, draws the powder material from the upper
side in Figure 1 into the housing 110, and generates flu-
idity mixed material by mixing and dispersing the fluidity
base material and the powder material in the housing
110. Then, the device discharges the generated fluidity
mixed material from the outer circumferential surface of
the housing 110 outward in a radial direction.

[0014] The mixing and dispersing device is provided
with a device body 100, a powder hopper 200 containing
the powder material of active material, a first drive device
300 and a second drive device 400. The powder hopper
200, thefirstdrive device 300 and the second drive device
400 are supported by the housing 110 of the device body
100.

[0015] The device body 100 is provided with the hous-
ing 110, a rotary partition member 120, rotary vanes 130,
aninducing member 140, afirstannular dispersing mem-
ber 150 and a second annular dispersing member 160.
[0016] Thehousing 110 takesa hollow disc shape. The
housing 110 is formed at the center of a lower surface
thereof with a fluidity material inlet port 111 for drawing
the fluidity base material. The housing 110 is formed with
acylindrical opening portion 112 in the vicinity of the cent-
er on an upper surface thereof. The cylindrical opening
portion 112 draws the powder material in the powder hop-
per 200 through the rotary partition member 120. Then,
in the housing 110, the fluidity base material drawn from
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the fluidity material inlet port 111 and the powder material
drawn from the cylindrical opening portion 112 are mixed
and dispersed to generate the fluidity mixed material.
Further, the housing 110 is formed at a part of the outer
circumferential surface thereof with a discharge port 113
for discharging the fluidity mixed material generated in
the housing 110.

[0017] The rotary partition member 120 is provided
with a cylindrical shaft portion 121 and a partition plate
122. The cylindrical shaft portion 121 takes a tubular or
cylindrical shape and has a plurality of through holes
121a that radially cross the cylindrical shaft portion 121,
on the lower end side as viewed in Figure 1. The cylin-
drical shaft portion 121 is supported rotatably and coax-
ially in the internal surface of the cylindrical opening por-
tion 112 of the housing 110. The cylindrical shaft portion
121 is formed at an upper end thereof with a powder inlet
port 121b that enables an discharge end for powder ma-
terial of the powder hopper 200 to be attached thereinto
and that draws the powder material from the powder hop-
per 200. That is, the powder material supplied from the
powder hopper 200 is drawn from the powder inlet port
121b residing at the upper end of the cylindrical shaft
portion 121, passes through the interior of the cylindrical
shaft portion 121, and is discharged from the through
holes 121a residing at the lower end of the cylindrical
shaft portion 121 to reach a powder side area E2.
[0018] The partition plate 122 takes a disc shape and
a center portion thereof is fixed on a lower end in Figure
1 of the cylindrical shaft portion 121. That is, the partition
plate 122 is arranged in the housing 110 to be rotatable
together with the cylindrical shaft portion 121 about the
center axis of the same. The partition plate 122 divides
the vicinity of the center of the housing 110 in the vertical
direction into an area E1 (fluidity material side area) on
the fluidity material inlet port 111 side residing on the
lower side and the area E2 (powder side area) on the
cylindrical opening portion 112 side residing on the upper
side.

[0019] The rotary vanes 130 constituting a fluidity ma-
terial suction impeller are provided at radially outward
portions on the lower surface of the partition plate 122 to
be plural in the circumferential direction. That is, the plu-
rality of rotary vanes 130 rotate with the rotation of the
partition plate 120. The rotary vanes 130 operate as
pump vanes that send radially outward the fluidity base
material drawn from the fluidity material inlet port 111
residing at the radially inside thereof or the fluidity mixed
material. The respective rotary vanes 130 are formed to
deviate or shift their phases in an opposite direction to
the rotational direction of the rotary vanes 130 as they
go radially outward. As viewed in Figure 2, since the ro-
tational direction of the rotary vanes 130 is clockwise,
the phases of the respective rotary vanes 130 are shifted
counterclockwise as they go radially outward.

[0020] The inducing member 140 is arranged radially
outside of the partition plate 122 (i.e., on the downstream
side of the partition plate 122 and the rotary vanes 130).
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The inducing member 140 is provided with a rotary sup-
ported portion 144 that is rotatably supported through
outside and inside bearings (not numbered) between the
internal surface of the cylindrical opening portion 112 of
the housing 110 and an outer circumferential surface of
the cylindrical shaft portion 121 of the rotary partition
member 120. That is, the inducing member 140 is ar-
ranged rotatably relative to the housing 110 and the rotary
partition member 120. The inducing member 140 is ro-
tated in an opposite direction to the rotational direction
of the rotary vanes 130.

[0021] The inducing member 140 is provided with a
plurality of fluidity material guide passages 141 for speed-
ing up and sending out the fluidity base material sent out
from the rotary vanes 130 or the fluidity mixed material,
toward a mixing area being further radially outside there-
of. The fluidity material guide passages 141 are formed
to deviate or shift their phases in an opposite direction
to the rotational direction of the inducing member 140
(i.e., in the rotational direction of the rotary vanes 130)
as they go radially outward. Thatis, the rotary vanes 130
and the fluidity material guide passages 141 of the in-
ducing member 140 serve as a diffuser pump. Each of
the fluidity material guide passages 141 is formed to de-
crease a flow passage cross section thereof as it goes
radially outward. By decreasing the flow passage cross
section of each fluidity material guide passage 141 in the
downstream direction, it is possible to further speed up
the flow of the fluidity base material.

[0022] Further, the inducing member 140 is provided
with a plurality of powder guide passages 142 for guiding
the powder material in the powder side area E2 toward
the mixing area residing radially outside thereof. The
powder guide passages 142 are formed by a partition
portion 143 on at least the radially inner side of the in-
ducing member 140 independently of the fluidity material
guide passages 141. However, at the radial outer por-
tions thereof, the powder guide passages 142 are in com-
munication with the fluidity material guide passages 141
in the radially outward directions. That is, with the flow
of the fluidity base material or the fluidity mixed material
in the mixing area located radially outside of the fluidity
material guide passages 141, it is possible to induce the
powder material in the powder side area E2 to the mixing
area through the powder guide passages 142.

[0023] The powder guide passages 142 are formed to
extend in the same direction as the fluidity material guide
passages 141 do and are formed to deviate or shift their
phases in the opposite direction to the rotational direction
of the inducing member 140 (i.e., in the rotational direc-
tion of the rotary vanes 130) as they go radially outward.
Further, each of the powder guide passages 142 is
formed to decrease a fluid passage cross section thereof
as itgoes radially outward. By forming the fluidity material
guide passages 141 and the powder guide passages 142
like this, it can be realized to induce the powder material
in the powder side area E2 to the mixing area further
effectively. Further, by decreasing the flow passage
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cross section of each powder guide passage in the down-
stream direction, it becomes easier to guide the powder
material to the mixing area.

[0024] The first annular dispersing member 150 (first
rotary body) is formed to an annular shape having a
through hole in the center thereof and is bodily fixed to
lower ends of the rotary vanes 130. The first annular dis-
persingmember 150is provided with a disc shape portion
151, first internal side protruding teeth 152 and first ex-
ternal side protruding teeth 153. The disc shape portion
151 is coupled to the lower ends of the rotary vanes 130,
and its center hole is in communication with the fluidity
material inlet port 111. The first internal side protruding
teeth 152 are arranged in the mixing area being radially
outside of the inducing member 140 (i.e., in the down-
stream side of the inducing member 140) and are formed
to protrude from an upper surface of the disc shape por-
tion 151 upward in the axial direction (in a direction or-
thogonal to the flow direction of the fluidity mixed mate-
rial) and to be plural in the circumferential direction, that
is, to form a circular array of the protruding teeth 152.
The first external side protruding teeth 153 are formed
radially outside of the first internal side protruding teeth
152 and are provided to protrude from an outer circum-
ferential part of the disc shape portion 151 upward in the
axial direction and to be plural in the circumferential di-
rection, that is, to form a circular array of the protruding
teeth 153.

[0025] Thus, thefirstinternal side protruding teeth 152
and the first external side protruding teeth 153 are formed
to take a circular comb shape which has end portions
directed upward in the axial direction and whose teeth
are successive in the circumferential direction. Tooth tips
of these first internal side protruding teeth 152 and the
first external side protruding teeth 153 have a little gap
relative to the second annular dispersing member 160 to
be rotatable relative to the same. Further, the end sur-
faces in the circumferential direction of the first internal
side protruding teeth 152 and the first external side pro-
truding teeth 153 are formed so that the width of a gap
between each tooth and the next thereto in the circum-
ferential direction is almost the same on the tip side and
the base side of each tooth. That is, the end surfaces in
the circumferential direction of the protruding teeth 152,
153 extend in parallel with the axis of the first annular
dispersing member 150.

[0026] The second annular dispersing member 160
(second rotary body) disperses the fluidity mixed material
by its operation relative to the first annular dispersing
member 150. The second annular dispersing member
160 is coupled to the external surface of the inducing
member 140 to reside radially outside thereof. That is,
the second annular dispersing member 160 is rotatable
integrally or bodily with the inducing member 140. The
second annular dispersing member 160 is provided with
second internal side protruding teeth 161 and second
external side protruding teeth 162.

[0027] The second internal side protruding teeth 161
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and the second external side protruding teeth 162 are
formed to protrude downward in the axial direction (i.e.,
in an opposite direction to the protruding direction of the
first internal side protruding teeth 152) and to be plural
in the circumferential direction, that is, to form circular
arrays of the protruding teeth 161, 162. The second in-
ternal side protruding teeth 161 are arranged on the
downstream side of the first internal side protruding teeth
152 (radially outside of the same) and on the upstream
side of the first external side protruding teeth 153 (radially
inside of the same) and faces the first internal and exter-
nal side protruding teeth 152, 153 to be put therebetween
in the flow direction of the fluidity mixed material.
[0028] Toothtips of these second internal side protrud-
ing teeth 161 and second external side protruding teeth
162 have a little gap relative to the disc shape portion
151 of the first annular dispersing member 150. Further,
the end surfaces in the circumferential direction of the
second internal side protruding teeth 161 and the second
external side protruding teeth 162 are formed so that the
width of a gap between each tooth and the next thereto
in the circumferential direction is almost the same on the
tip side and the base side of each tooth. That is, the end
surfaces in the circumferential direction of the protruding
teeth 161, 162 extend in parallel with the axis of the in-
ducing member 140.

[0029] The first drive device 300 rotationally drives an
upper end of the cylindrical shaft portion 121 of the rotary
partition member 120. The first drive device 300 is pro-
vided with a motor 301, a drive pulley 302 fixed on an
output shaft of the motor 301, a driven pulley 303 fixed
on the outer surface of the cylindrical shaft portion 121,
and a belt 304 wound around the drive pulley 302 and
the driven pulley 303. That is, with the operation of the
motor 301, the driving rotation of the drive pulley 302 is
transmitted to the driven pulley 303 through the belt 304.
In this way, rotation is given to the rotary partition member
120, the rotary vanes 130 coupled to the rotary partition
member 120 and the first annular dispersing member
150.

[0030] The second drive device 400 rotationally drives
an upper end of the rotary supported portion 144 of the
inducing member 144. The second drive device 400 is
provided with a motor 401, a drive pulley 402 fixed on an
output shaft of the motor 401, a driven pulley 403 fixed
on the outer surface of the rotary supported portion 144,
and a belt 404 wound around the drive pulley 402 and
the driven pulley 403. That is, with the operation of the
motor 401, the driving rotation of the drive pulley 402 is
transmitted to the driven pulley 403 through the belt 404.
In this way, rotation is given to the inducing member 140
and the second annular dispersing member 160 coupled
to the inducing member 140. The rotational direction of
the motor 401 in the second drive device 400 is set to be
opposite to the rotational direction of the motor 301 in
the first drive device 300.

[0031] The operation of the mixing and dispersing de-
vice in the aforementioned construction will be described
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hereinafter. When the motor 301 of the first drive device
300 rotates in a positive-going direction, the rotary par-
tition member 120, the rotary vanes 130 and the first an-
nular dispersing member 150 are rotated relative to the
housing 110 in the positive-going direction (clockwise as
viewed in Figures 2 and 3). On the other hand, the motor
401 of the second drive device 400 rotates in a reverse
direction (in an opposite direction to the positive-going
rotational direction of the motor 301), whereby the induc-
ing member 140 and the second annular dispersing
member 160 are rotated in the reverse direction relative
to the housing 110 (counterclockwise as viewed in Fig-
ures 2 and 3).

[0032] Then, through the relative rotation of the rotary
vanes 130 and the inducing member 140, the rotary
vanes 130 and the inducing member 140 operate as a
diffuser pump, whereby the fluidity base material is drawn
from the fluidity material inlet port 111 to the fluidity ma-
terial side area E1. The drawn fluidity base material pass-
es through the rotary vanes 130 and the fluidity material
guide passages 141 and is sent out to the mixing area.
Then, with the flow of the fluidity base material, the pow-
der material is drawn from the powder inlet port 121b to
the powder side area E2. The drawn powder material
passes through the powder guide passages 142 and is
induced to the mixing area.

[0033] The first annular dispersing member 150 and
the second annular dispersing member 160 are arranged
in the mixing area. Further, the first internal side protrud-
ing teeth 152, the second internal side protruding teeth
161, the first external side protruding teeth 153 and the
second external protruding teeth 162 are arranged in this
order from the radially inner side in the radially outward
directions and are rotating mutually relatively. Thus, the
fluidity base material and powder material sent out from
the inducing member 140 are mixed and then dispersed
by the shearing force produced by the respective pro-
truding teeth 152, 153, 161, 162. Then, the fluidity mixed
material after passing through the second external side
protruding teeth 162 is discharged outside from the dis-
charge port 113. In this way, the fluidity mixed materials
being homogeneous are generated.

[0034] In order to make the fluidity base material flow
to the mixing area, the rotary vanes 130 are rotated and
the inducing member 140 is rotated in the opposite di-
rection to the rotational direction of the rotary vanes 130.
By doing like this, it becomes possible to increase the
difference in rotational speed between the rotary vanes
130 and the inducing member 140. Thus, even when the
rotational speed of the rotary vanes 130 is set to be low,
itis possible to speed up the fluidity material flowing from
the fluidity material guide passages 141 to the mixing
area. Consequently, it is possible to reliably induce the
powder material from the powder side area E2 to the
mixing area. Furthermore, because the rotational speed
of the rotary vanes 130 need not be set to be high, it is
possible to suppress the generations of vibrations and
noises caused by imbalance in rotation.
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[0035] Further, the first annular dispersing member
150 and the second annular dispersing member 160 are
coupled respectively to the rotary vanes 130 and the in-
ducing member 140. Accordingly, without providing ad-
ditional drive devices that are dedicated to rotating these
members 150, 160, itis possible to acquire the dispersing
capability thanks to the first annular dispersing member
150 and the second annular dispersing member 160.
[0036] Various features and many of the attendant ad-
vantages in the foregoing embodiment will be summa-
rized as follows:

[0037] As the feature in the first aspect, in the mixing
and dispersing device of the embodiment typically shown
in Figures 1 and 2, with the rotation of the rotary vanes
130, the inducing member 140 is rotated in the opposite
direction to the rotational direction of the rotary vanes
130, and thus, it is possible to increase the difference in
rotational speed between the rotary vanes 130 and the
inducing member 140. Therefore, even when the rota-
tional speed of the rotary vanes 130 is set to be low, it is
possible to speed up the fluidity material flowing from the
fluidity material guide passages 141 to the mixing area.
As a result, it is possible to reliably induce the powder
material from the powder side area E2 to the mixing area.
Furthermore, because the rotational speed of the rotary
vanes 130 is not set to be high, it is possible to suppress
the generations of vibrations and noises caused by im-
balance in rotation.

[0038] As the feature in a second aspect, in the mixing
and dispersing device of the embodiment typically shown
in Figures 1 and 2, because the inducing member 140 is
provided with the powder guide passages 142 that guide
the powder material in the powder side area E2 toward
the mixing area, it is possible more effectively induce the
powder material in the powder side area E2 to the mixing
area.

[0039] As the feature in a third aspect, in the mixing
and dispersing device of the embodiment typically shown
in Figures 1 and 2, the fluidity material guide passages
141 and the powder guide passages 142 are formed to
shifttheir phases inthe opposite direction to the rotational
direction of the inducing member 140 as they go radially
outward. Therefore, it is possible to speed up the fluidity
material in the mixing area. Thus, it is possible to more
effectively induce the powder material in the powder side
area E2 to the mixing area. Furthermore, the fluidity ma-
terial guide passages 141 and the powder guide passag-
es 142 are formed to shift their phases in the same di-
rection, it becomes easier to guide the powder material
to the mixing area.

[0040] As the feature in a fourth aspect, in the mixing
and dispersing device of the embodiment typically shown
in Figures 2 and 3, each fluidity material guide passage
141 and each powder guide passage 142 are formed to
decrease the flow passage cross section thereof as it
goes radially outward. Thus, because the flow of fluidity
material can be speed up further, it becomes easier to
more effectively guide the powder material in the powder
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side area E2 to the mixing area. Further, by decreasing
the flow passage cross section of each powder guide
passage 142 in the downstream direction, it becomes
easier to guide the powder material to the mixing area.
[0041] As the feature in afifth aspect, in the mixing and
dispersing device of the embodiment typically shown in
Figures 1 and 2, the first and second rotary bodies 150,
160 are coupled respectively to the rotary vanes 130 and
the inducing member 140. Thus, without providing addi-
tional drive devices dedicated thereto, it is possible to
acquire the dispersing capability thanks to the first annu-
lar dispersing member 150 and the second annular dis-
persing member 160.

(Supplementary Notes)

[0042] The present invention may be practiced as the
mixing and dispensing device with the following addition-
al features.

[0043] The mixing and dispensing device in the first
aspect, further comprising a device body 100 having a
housing 110 that coaxially and rotatably receives therein
the partition plate 122, the rotary vanes 130 and the in-
ducing member 140, wherein the rotary vanes 130 are
fixed on one side surface of the partition plate 122 to be
rotated in a direction opposite to the rotational direction
of the inducing member 140.

[0044] The mixing and dispensing device in the first
aspect, wherein the rotary vanes 30 are provided at ra-
dially outward portions on one surface of the partition
plate 122 taking a disc shape, the device further com-
prising a first and second drive devices 300, 400 for re-
spectively rotating the partition plate 122 and the inducing
member 140 in opposite directions.

[0045] The mixing and dispensing device in the first
aspect, wherein the partition plate 122 and the inducing
member 140 are bodily connected respectively torespec-
tive ends of a cylindrical shaft portion 121 and a rotary
supported portion 144 which are supported rotatably and
coaxially and wherein the powder material is drawn to
the powder side area E2 through an interior of the cylin-
drical shaft portion 121 and through holes 121a formed
to radially cross an end portion of the cylindrical shaft
portion 121 and to open to the powder side area E2.
[0046] The mixing and dispensing device in the fifth
aspect, wherein the first rotary body 150 and the second
rotary body 160 are provided respectively with at least
one circular array of protruding teeth 152 and at least
one circular array of protruding teeth 161 which are ar-
ranged in a concentric relation and which extend in op-
posite directions along the axis of the first and second
rotary bodies 150, 160.

[0047] The mixing and dispensing device in the fifth
aspect, wherein the first rotary body 150 and the second
rotary body 160 are provided respectively with two circu-
lar arrays of protruding teeth 152, 153 and two circular
arrays of protruding teeth 161, 162; wherein the two cir-
cular arrays of the protruding teeth 152, 153 extend con-



11 EP 2 609 997 A1 12

centrically of the axis of the first body 150 in a first direc-
tion opposite to a second direction in which the two cir-
cular arrays of the protruding teeth 161, 162 extend con-
centrically of the axis of the second body 160; and where-
in the two circular arrays of the protruding teeth 152 and
153 put therebetween one circular array, being radially
inside, of the two circular arrays of the protruding teeth
161, 162.

[0048] Obviously, numerous further modifications and
variations of the presentinvention are possible in light of
the above teachings. Itis therefore to be understood that
within the scope of the appended claims, the present
invention may be practiced otherwise than as specifically
described herein.

[0049] A mixing and dispersing device is provided with
a partition plate (122) dividing a fluidity material side area
(E1) on an inlet port (111) side for the fluidity material
and a powder side area (E2) on an inlet port (121b) side
for the powder material; rotary vanes (130) that are ar-
ranged rotatably in a fluidity material side area (E1) and
that send radially outward fluidity material drawn from a
radial inside thereof; and an inducing member (140) that
has fluidity material guide passages (141) for speeding
up and sending out the fluidity material sent from the
rotary vanes (130), toward a mixing area being further
radially outside thereof and that induces the powder ma-
terial in the powder side area (E2) to the mixing area with
the flow of the fluidity material in the mixing area. The
inducing member (140) is rotated in an opposite direction
to the rotational direction of the rotary vanes (130).

Claims

1.  Amixing and dispersing device for mixing fluidity ma-
terial and powder material and for dispersing the mix-
ture, comprising:

a partition plate (122) dividing a fluidity material
side area (E1) on an inlet port (111) side for the
fluidity material and a powder side area (E2) on
aninlet port (121b) side for the powder material;
rotary vanes (130) that are arranged rotatably
in the fluidity material side area (E1) and that
send radially outward the fluidity material drawn
from a radial inside thereof; and

an inducing member (140) that has fluidity ma-
terial guide passages (141) for speeding up and
sending out the fluidity material sent from the
rotary vanes (130), toward a mixing area being
further radially outside thereof and that induces
the powder material in the powder side area (E2)
to the mixing area with the flow of the fluidity
material in the mixing area;

wherein the inducing member (140) is rotated in
an opposite direction to the rotational direction
of the rotary vanes (130).
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The mixing and dispersing device in Claim 1, wherein
the inducing member (140) is provided with powder
guide passages (142) that guide the powder material
in the powder side area (E2) toward the mixing area.

The mixing and dispersing device in Claim 2, wherein
the fluidity material guide passages (141) and the
powder guide passages (142) are formed to shift
their phases in an opposite direction to the rotational
direction of the inducing member (140) as they go
radially outward.

The mixing and dispersing device in Claim 2 or 3,
wherein the fluidity material guide passages (141)
and the powder guide passages (142) are formed to
decrease in flow passage cross section as they go
radially outward.

The mixing and dispersing device in any one of
Claims 1 to 4, further comprising:

a first rotary body (150) arranged on a down-
stream side of the inducing member (140) and
coupled to the rotary vanes (130) to be rotatable
bodily with the rotary vanes (130); and

a second rotary body (160) arranged on a down-
stream side of the first rotary body (150) and
coupled to the inducing member (140) to be ro-
tatable bodily with the inducing member (140)
for cooperating with the first rotary body (150)
to disperse mixed material of the fluidity material
and the powder material.
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