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Description

TECHNICAL FIELD

[0001] The present invention relates to an agitator.

BACKGROUND ART

[0002] Conventionally, coating compositions, inks and
like coloring liquids are clear varnishes containing pig-
ment pastes. Pigment pastes are generally prepared by
the steps of mixing pigments, resins, organic solvents,
and like raw materials in an agitator to prepare a mill
base, and then passing this mill base a few times through
a bead mill dispersion apparatus or like continuous dis-
persion apparatus to disperse the pigment.
[0003] However, the heating generated by the friction
between the grinding medium and the rotor or vessel
inside a bead mill and the friction within the grinding me-
dium is greater than the cooling provided by the vessel
of the bead mill. Consequently, the temperature of the
pigment paste increases. The pigment paste is some-
times deteriorated by elevated temperatures, and there-
fore the heat generated by the pigment paste becomes
greater as its viscosity increases.
[0004] US 4 754 437 teaches an apparatus for mixing
particulate material, including a rotor assembly having a
central shaft bearing a plurality of impeller blades, located
at different axial levels. Each blade is twisted in opposite
directions, such that a first half length portion of the blade
is twisted to form a sloping down ramp, whereas a second
half length portion of the blade is twisted for sloping up.
Consequently, they create respective first and second
flows of material in opposite directions and thus provide
an efficient mixing. The rotor assembly is housed in a
cylindrical housing associated with a bottom tapered
housing with a truncated conical shape, housing a little
V-shaped terminator impeller. The portion of each blade
located near the central shaft causes a downward flow
down to the bottom housing, whereas the radially free
end portion causes an upward flow.
[0005] JP 08 252 445 teaches a stirrer having a vertical
central shaft bearing a plate-like impeller, with notched
windows, the low part of which slides on.the bottom sur-
face of the stirring tank.
[0006] FR 1 502 467 teaches a container for elaborat-
ing viscous products, like ice-cream. A central shaft bears
a stirring part having the shape of an anchor, including
V-shaped end bottom parts, having quite a limited size,
and two vertical branches. The specific teaching is that
the bottom of the container is dissymmetric, thus acting
as a baffle.

DISCLOSURE OF THE INVENTION

[0007] Accordingly, an object of the present invention
is to provide an agitator with further improvements in its
flat paddle blade, and an agitating vessel with the im-

proved agitator previously suggested by the inventors of
the present invention to mainly increase the cooling effi-
ciency of the agitator.
[0008] In order to achieve the aforementioned object,
the agitator according to the present invention comprises
the features of claim 1.
[0009] It is preferable that the agitator further compris-
es a coolant jacket around the agitating vessel.
[0010] It is preferable that the outermost periphery of
the flat paddle blade has a V-shaped peripheral config-
uration formed by two inclined surfaces and each of said
inclined surfaces is formed so that the internal angle (θ1)
between a flat surface of the flat paddle blade and the
inclined surface is in the range of from 100°to 140°.
[0011] The bottom configuration of the agitating vessel
preferably is in the shape of a cone or a truncated cone
tapering downwards, and the bottom configuration of the
bottom flat paddle blade portion is preferably formed par-
allel with the bottom of the agitating vessel.
[0012] The bottom conical surface of the agitating ves-
sel preferably has an inclination so that the angle (θ2) of
the surface is 5°-30° from horizontal.
[0013] The dimensional ratio (e/b) of the width (e) of
each upper flat paddle blade portion to the blade diameter
(b) of the bottom flat paddle blade portion is preferably
in the range of from 0.05 to 0.2.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014]

Fig. 1 is a longitudinal sectional view showing one
embodiment of an agitator according to the present
invention.
Fig. 2 is a longitudinal sectional view showing the
inner structure of a component of the agitator of Fig.
1, a flat paddle blade, with partial omission.
Fig. 3 is a longitudinal sectional view showing the
agitator of Fig. 1.
Fig. 4 is a cross-sectional view taken along the line
A-A of Fig. 1.
Fig. 5 is a cross-sectional view taken along the line
B-B of Fig. 1.
Fig. 6 shows another form of a component of an ag-
itator according to the present invention, a flat paddle
blade, and is a cross-sectional view corresponding
to the cross section taken along the line B-B of Fig. 1.
Fig. 7 is an illustrative drawing showing the action of
a component the agitator of Fig. 1, a flat paddle
blade.
Fig. 8 is a horizontal sectional view showing how a
prior art flat paddle blade is used.

BEST MODE FOR CARRYING OUT THE INVENTION

[0015] A first embodiment of an agitator according to
the present invention will be described with reference to
Figs. 1 - 3 below. Fig. 1 is a longitudinal sectional view
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showing the inner structure of the agitator, and Fig. 2 is
a partial longitudinal sectional view showing the inner
structure of the flat paddle blade part of Fig. 1.
[0016] The agitator 1 has an agitating vessel 2; a ro-
tating shaft 3 extending vertically in the inner center of
the agitating vessel 2; and a flat paddle blade 4 as an
agitating blade mounted on the rotating shaft 3.
[0017] The agitating vessel 2 comprises a fluid inlet 5
in an upper part thereof and a fluid outlet 6 at the bottom.
It has a cylindrical circumferential side face and a coolant
jacket 2a therearound.
[0018] The coolant jacket can be of a known constitu-
tion, and allows a coolant medium such as a coolant wa-
ter to circulate inside. The configuration of the bottom of
the agitating vessel 2 is a truncated cone with the narrow
portion downwards. Moreover, the agitating vessel 2
comprises cleaning liquid inlets 7, 7 in an upper part
thereof.
[0019] The flat paddle blade 4 has a bottom flat paddle
blade portion 4a which extends outwards from the bottom
of the rotating shaft 3, and oblong upper flat paddle blade
portions 4b which extend upward from an upper part of
each side end of the bottom flat paddle blade portion 4a.
[0020] The bottom configuration of the bottom flat pad-
dle blade portion 4a is formed by inclined sides parallel
to the bottom conical surface of the agitating vessel 2,
and has a predetermined clearance between itself and
the bottom face of the agitating vessel 2.
[0021] Each upper flat paddle blade portion 4b is set
up symmetrically with respect to the rotating shaft 3. The
rotating shaft 3 is rotationally driven by a drive 8 disposed
external to the vessel via a pulley 9, pulley belt 10 and
pulley 11, and the rotational drive of the rotation shaft 3
causes the flat paddle blade 4 to pass near the cylindrical
inner wall face of the agitating vessel 2 as it rotates.
[0022] In the rotating shaft 3 and flat paddle blade 4,
a passage 12 is formed to pass a coolant medium through
the flat paddle blade 4 via the rotating shaft 3. The pas-
sage 12 formed in the flat paddle blade 4 is preferably
formed in both the bottom flat paddle blade portion 4a
and upper flat paddle blade portion 4b. A coolant medium
which is cooled by a cooler (not shown) to -10°C to 10°C
can be used.
[0023] In the embodiment illustrated, the inner portion
of the rotating shaft 3 has a double pipe structure. The
coolant medium flows, as shown by the arrows in Fig. 2,
through the passage 12 formed inside the flat paddle
blade 4, through the passage 12 formed by an inner pipe
3a, and is then discharged via the passage 12 formed
by an outer pipe 3b of the double pipe. At the upper end
of the rotating shaft 3, a duplex rotary joint 13 correspond-
ing to the double pipe is mounted so that coolant medium
can be supplied and discharged from the upper end of
the rotating shaft even during rotation of the rotating shaft
3.
[0024] As shown in Fig. 3, the bottom flat paddle blade
portion 4a is configured so that the dimensional ratio (b/a)
of the blade diameter b to the inner diameter a of the

agitating vessel 2 falls within the range of from 0.6 to 0.9,
and preferably 0.6 to 0.8. If the dimensional ratio (b/a) is
lower than 0.6, the blade diameter is too small compared
to the inner diameter of the agitating vessel 2 and there-
fore too much pigment paste pools at the vessel wall
surface. On the other hand, if the dimensional ratio (b/a)
is higher than 0.,9, the blade diameter becomes too large
compared to the inner diameter of the agitating vessel 2,
causing pigment paste to easily short-path.
[0025] Moreover, the flat paddle blade 4 is designed
so that the dimensional ratio (d/c) of the height d of the
upper flat paddle blade portion 4b to the height c of the
bottom flat paddle blade portion 4a falls within the range
of from 1 to 4, and preferably from 1 to 3. If this height
dimensional ratio (d/c) is lower than 1, that is, the height
d of the upper flat paddle blade portion 4b is too low
relative to the height c of the bottom flat paddle blade
portion 4a, the driving force required for agitation is too
large. This may disadvantageously result in high produc-
tion costs, accelerated deterioration of machinery due to
heavy loads, and increased chances of pigment paste
short-pathing. On the other hand, if the dimensional ratio
(d/c) is higher than 4, in other words, if the height d of
the upper flat paddle blade portion 4b becomes too high
relative to the height c of the bottom flat paddle blade
portion 4a, pigment paste disadvantageously fails to be
mixed homogenously in the vessel.
[0026] In addition, the flat paddle blade 4 is designed
so that the dimensional ratio (h/a) of overall height, i.e.,
(d+c), of the flat paddle blade 4 to the inner diameter a
of the agitating vessel 2 falls within the range of from 0.8
to 1.5, and preferably from 1.0 to 1.3. If this dimensional
ratio (h/a) of height is lower than 0.8, that is, if the overall
height h of the flat paddle blade 4 becomes too short
relative to the inner diameter a of the agitating vessel 2,
pigment paste disadvantageously tends to short-path.
On the other hand, if the dimensional ratio (h/a) is higher
than 1.5, that is, if the overall height h of the flat paddle
blade 4 becomes too long relative to the inner diameter
a of the agitating vessel 2, pigment paste disadvanta-
geously fails to be mixed homogenously in the vessel.
[0027] The oblong upper flat paddle blade portion 4b
is a blade whose longest dimension is in the direction of
height, and its width e is preferably such that the dimen-
sional ratio (e/b) of the blade width of the upper flat paddle
blade portion 4b to the diameter b of the bottom flat paddle
blade portion 4a falls within the range of from 0.05 to 0.2,
and preferably from 0.06 to 0.15. If the dimensional ratio
(e/b) is lower than 0.05, the effect in removing pigment
paste in the vicinity of the inner vessel surface is reduced.
On the other hand, if it is higher than 0.2, pigment paste
tends to short-path.
[0028] Moreover, the dimensional ratio (c/b) of the
height c of the bottom flat paddle blade portion 4a to the
blade diameter b of the same is preferably from 0.4 to
1.0, and more preferably from 0.5 to 0.7. If the dimen-
sional ratio (c/b) is lower than 0.4, the agitating effect is
lowered. On the other hand, if the dimensional ratio (c/b)
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is higher than 1.0, the load applied to the apparatus is
too large, which accelerates deterioration.
[0029] The flat paddle blade 4 is preferably constituted
by a single piece. Moreover, the material(s) constituting
the flat paddle blade 4 are not limited and materials which
have been used for prior art agitating blades may be
used. Stainless steel is especially preferable from the
aspect of durability and strength. From the aspect of
cleanability, it is preferable that the surface is mirror fin-
ished or a Teflon® coating or glass lining is applied to
the surface. It should be noted that when the capacity of
the agitating vessel 2 is 500 liters, the thickness of the
flat paddle blade 4 is 10-30 mm.
[0030] The capacity of the agitating vessel 2 is not par-
ticularly limited, but in general ranges from about 2 liters
to about 10000 liters.
[0031] According to a second embodiment of the
present invention, the flat paddle blade 4 has, as shown
in the cross sectional configurations of Figs. 4 and 5, a
peripheral portion which is entirely tapered by inclined
surfaces 4c, 4c formed two sides and has a V-shaped
cross sectional configuration. In the examples shown in
Figs. 4 and 5, the inclined surfaces 4c, 4c are flat surfac-
es, but they can also be formed by curving faces as shown
in the cross-sectional view of Fig. 6. Moreover, the tip
tapered by the inclined surfaces 4c, 4c, is illustrated as
a sharp point in the examples shown in Figs. 4 and 5,
but can be, for example, of rounded U-shaped cross sec-
tional configuration shown in Fig. 6. It should be noted
that the cross sectional configuration of only the upper
flat paddle blade portion 4b is shown in Figs. 4-6, but the
case for the bottom flat paddle blade portion 4a is also
the same.
[0032] In an agitator having the constitution of the
aforementioned first embodiment, pigment pastes with
high TI values and pigment pastes of high viscosity and
the like can be cooled by a flat paddle blade having a
large heat transfer area and a high contact frequency
with a fluid even in cases when a sufficiently high rate of
heat transfer (cooling rate) can not be achieved by a cool-
ant jacket only, thus improving the cooling efficiency.
Hence, pigment paste can be mixed in a shorter period
than the residence time of ? in the agitating vessel 2.
Accordingly, when the agitator of the aforementioned first
embodiment is employed in the aforementioned circula-
tion dispersion system, dispersibility can be improved.
[0033] Moreover, as shown in the aforementioned sec-
ond embodiment, if the peripheral edge of the flat paddle
blade 4 is tapered by the two inclined surfaces 4c, 4c, as
shown in the cross-sectional view of Fig. 7 along with the
flow (broken line arrows) of the cleaning liquid, when the
flat paddle blade 4 rotates backwards and forwards (in
Fig. 7, shown in only one direction), the pigment paste
deposited on each inclined surface can be pushed by the
flow of the cleaning liquid and removed efficiently.
[0034] Moreover, from such an efficiency perspective,
when the outermost periphery of the flat paddle blade 4
is configured to have a V-shaped peripheral configuration

formed by the two inclined surfaces 4c, 4c, each of the
inclined surfaces 4c is preferably formed so that the in-
ternal angle θ1 (refer to Fig. 4) between itself and the flat
surface (front or rear) of the flat paddle blade 4 is in the
range of from 100°-140°. If this angle of inclination θ1 is
less than 100°, the pigment paste is likely to deposit on
the flat surface. If the angle of inclination θ1 is greater
than 140°, the strength of the flat paddle blade 4 is low-
ered, and when subjected to fluorine resin coating or
glass lining, the lining is likely to come off because of
contraction stress.
[0035] Moreover, since the agitating vessel 2 has a
bottom configuration of a truncated cone tapering down-
wards as already stated, this forms a laminar flow along
the inclined surface of the bottom when a cleaning liquid
is circulated through the dispersion line. As a result, pig-
ment paste deposited on the bottom of the agitating ves-
sel 2 can be efficiently removed.
[0036] From such an efficiency perspective, the bot-
tom conical surface of the agitating vessel 2 preferably
has such an inclination that the angle θ2 (refer to Fig. 1)
between itself and the horizontal plane is 5°-30°. If the
angle of inclination θ2 is less than 5°, pigment paste is
likely to pool around the joint of the body and the bottom
of the tank, hindering the flow of pigment paste to the
fluid outlet 6 during circulation cleaning. If the angle of
inclination θ2 is greater than 30°, the pigment paste is
likely to short-path.

Claims

1. An agitator comprising:

an agitating vessel (2) comprising a fluid inlet in
an upper part thereof, a fluid outlet at the bottom
and having a cylindrical peripheral configura-
tion;
a rotating shaft (3) extending vertically inside the
agitating vessel (2); and
a flat paddle blade (4) mounted on said rotating
shaft (3), the flat paddle blade (4) having a bot-
tom flat paddle blade portion (4a) which extends
outwards from the bottom of the rotating shaft
(3) and a oblong upper flat paddle blade portion
(4b) extending upward from an upper part of
each side end of the bottom flat paddle blade
portion (4a),
characterized in that
the dimensional ratio (b/a) of the blade diameter
(b) of the bottom flat paddle blade portion (4a)
to the inner diameter (a) of the agitating vessel
(2) is from 0.6 to 0.9, the dimensional ratio (d/c)
of the height (d) of the upper flat paddle blade
portion (4b) to the height (c) of the bottom flat
paddle blade portion (4a) is from 1 to 4, and the
agitator is provided with a passage (12) to pass
a coolant medium inside the rotating shaft (3)
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and the flat paddle blade (4).

2. An agitator according to claim 1, wherein a coolant
jacket (2a) is further provided around the agitating
vessel (2).

3. An agitator according to claim 1, wherein the outer-
most periphery of the flat paddle blade (4) is tapered
by two inclined surfaces (4c, 4c).

4. An agitator according to claim 3, wherein the outer-
most periphery of the flat paddle blade (4) has a V-
shaped peripheral configuration due to the two in-
clined surfaces (4c, 4c), and each of said inclined
surfaces (4c, 4c) is formed so that the internal angle
(θ1) between a flat surface of the flat paddle blade
(4) and the inclined surface (4c) is in the range of
from 100° to 140°.

5. An agitator according to claim 4, wherein the bottom
configuration of the agitating vessel (2) is the shape
of a cone or truncated cone tapering downwards,
and the bottom configuration of the bottom flat pad-
dle blade portion (4a) is formed parallel to the bottom
of the agitating vessel (2).

6. An agitator according to claim 5, wherein the bottom
conical surface of the agitating vessel (2) is inclined
so that the angle (θ2) of the inclined surface is 5°-
30° from the horizontal.

7. An agitator according to claim 1, wherein the dimen-
sional ratio (e/b) of the width (e) of the upper flat
paddle blade portion (4b) to the blade diameter (b)
of the bottom flat paddle blade portion (4a) is
0.05-0.2.

Patentansprüche

1. Rührer bzw. Mischwerk, der Folgendes umfasst:

- ein Rührgefäß (2) mit einem Flüssigkeitsein-
lass in einem Oberteil davon, einem Flüssig-
keitsausiass am Boden und mit einer zylindri-
schen peripheren Konfiguration bzw. Unfangs-
konfiguration;
- ein rotierender Schaft bzw. Welle (3), der bzw.
die sich senkrecht in den Rührer (2) erstreckt;
und
- einem flachen Rührblatt bzw. -klinge (4), der
bzw. die an dem rotierenden Schaft (3) montiert
ist, wobei das flache Rührblatt (4) ein unteres
flaches Rührblattteil (4a), der sich von der Un-
terseite bzw. -teil des rotierenden Schafts nach
außen erstreckt (3), und einen oberes längliches
flaches Rührblattteil (4b) aufweist, der sich von
der Oberseite bzw. -teil von jeder Seite des un-

teren flachen Rührblattteils (4a) nach oben er-
streckt,

dadurch kennzeichnet, dass
das Dimensions- bzw. Abmessungsverhältnis (b/a)
des Blattdurchmessers (b) des unteren flachen
Rührblattteils (4a) zum Innendurchmesser (a) des
Rührgefäßes (2) zwischen 0,6 und 0,9 beträgt, das
Dimensions- bzw. Abmessungsverhältnis (d/c) der
Höhe (d) des oberen flachen Rührblattteils (4b) zur
Höhe (c) des unteren flachen Rührblattteils (4a) zwi-
schen 1 und 4 beträgt und der Rührer mit einem
Durchlass (12) versehen ist, um ein Kühlmedium in-
nerhalb des rotierenden Schafts (3) und des flachen
Rührblatts (4) hindurchzulassen.

2. Rührer nach Anspruch 1, bei dem ferner eine
Kühlummantelung (2a) um das Rührgefäß (2) vor-
gesehen ist.

3. Rührer nach Anspruch 1, bei dem sich der äußerste
Umfang des flachen Rührblatts (4) durch zwei ge-
neigte Flächen (4c, 4c) verjüngt.

4. Rührer nach Anspruch 3, bei dem der äußerste Um-
fang des flachen Rührblatts (4) eine V-förmige peri-
phere Konfiguration bzw. Umfangskonfiguration auf-
grund der zwei geneigten Flächen (4c, 4c) besitzt,
und jede der besagten geneigten Flächen (4c, 4c)
so geformt ist, dass der Innenwinkel (θ1) zwischen
einer flachen Fläche des flachen Rührblatts (4) und
der geneigten Fläche (4c) in dem Bereich von 100°
bis 140° liegt.

5. Rührer nach Anspruch 4, bei dem die untere Konfi-
guration des Rührgefäßes (2) die Form eines sich
nach unten verjüngenden Kegels oder eines abge-
stumpften Kegels besitzt und die untere Konfigura-
tion des unteren flachen Rührblattteils (4a) parallel
zu dem Unteren des Rührgefäßes (2) verläuft.

6. Rührer nach Anspruch 5, bei dem die untere koni-
sche Fläche des Rührgefäßes (2) geneigt ist, so
dass der Winkel (θ2) der geneigten Fläche 5° - 30°
von der Horizontalen beträgt.

7. Rührer nach Anspruch 1, bei dem das Dimensions-
bzw. Abmessungsverhältnis (e/b) der Breite (e) des
oberen flachen Rührblattteils (4b) zum Blattdurch-
messer (b) des unteren flachen Rührblattteils (4a)
0,05 -0,2 beträgt.

Revendications

1. Un agitateur comprenant :

un récipient agitateur (2) comprenant une entrée
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de fluide dans une partie supérieure de celui-ci,
une sortie de fluide au fond et ayant une confi-
guration périphérique cylindrique,
un arbre rotatif (3) s’étendant verticalement à
l’intérieur du récipient agitateur (2), et
une lame en pale plane (4) montée sur ledit arbre
rotatif (3), la lame en pale plane (4) ayant une
partie inférieure de lame en pale plane (4a) qui
s’étend vers l’extérieur depuis le bas de l’arbre
rotatif (3) et une partie supérieure oblongue de
lame en pale plane (4b) s’étendant vers le haut
depuis une partie supérieure de chaque extré-
mité latérale de la partie inférieure de lame en
pale plane (4a),
caractérisé par le fait que
le rapport dimensionnel (b/a) du diamètre de pa-
le (b) de la partie inférieure de lame en pale pla-
ne (4a) au diamètre interne (a) du récipient agi-
tateur (2) va de 0,6 à 0,9, le rapport dimensionnel
(d/c) de la hauteur (d) de la partie supérieure de
lame en pale plane (4b) à la hauteur (c) de la
partie inférieure de lame en pale plane (4a) est
de 1 à 4, et l’agitateur comporte un passage (12)
pour passer un médium réfrigérant à l’intérieur
de l’arbre rotatif (3) et dans la lame en pale plane
(4).

2. Un agitateur selon la revendication 1, dans lequel
un fourreau réfrigérant (2a) est en outre prévu autour
du récipient agitateur (2).

3. Un agitateur selon la revendication 1, dans lequel la
périphérie la plus externe de la lame en pale plane
(4) est effilée selon deux surfaces inclinées (4c, 4c).

4. Un agitateur selon la revendication 3, dans lequel la
périphérie la plus externe de la lame en pale (4) pré-
sente une configuration périphérique en forme de V
du fait des deux surfaces inclinées (4c, 4c) , et cha-
cune des dites surfaces inclinées (4c, 4c) est formée
de façon à ce que l’angle interne (θ1) entre une sur-
face plane de la lame en pale plane (4) et la surface
inclinée (4c) se trouve dans la plage allant de 100
degrés à 140 degrés.

5. Un agitateur selon la revendication 4, dans lequel la
configuration de fond du récipient agitateur (2) est
une forme de cône ou tronc de cône effilé vers le
bas, et la configuration de partie inférieure de la par-
tie de lame en pale plane (4a) est formée parallèle-
ment au fond du récipient agitateur (2).

6. Un agitateur selon la revendication 5, dans lequel la
surface conique de fond du récipient agitateur (2)
est inclinée de sorte que l’angle (θ2) de la surface
inclinée est de 5 degrés à 30 degrés sur l’horizontale.

7. Un agitateur selon la revendication 1, dans lequel le

rapport dimensionnel (e/b) de la largeur (e) de la
partie de lame en pale plane supérieure (4b) au dia-
mètre de pale (b) de la partie de lame en pale plane
de fond (4a) est de 0,05 à 0,2.
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