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(54) AIR BLOWING DEVICE

(67)  An air blowing device has rectangular blades
whose inner sides are disposed facing a motor shaft and
outer sides are disposed to the side of an orifice at an
outer periphery. A front side linking the inner side and
the outer side in each rectangular blade has a first pro-
trusion protruding in the rotating direction at its middle
part. The blade is moderately curved to the side opposite

FIG 1

to the rotating direction from the first protrusion to the
inner side and the outer side. A rear side linking the inner
side and the outer side of the blade has a second pro-
trusion protruding in the rotating direction at its middle
part. The blade is moderately curved to the side opposite
to the rotating direction from the second protrusion to the
inner side and the outer side.
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Description
TECHNICAL FIELD

[0001] The presentinvention relates to large-scale air
blowing devices typically used for agricultural affairs.

BACKGROUND ART

[0002] A conventional structure of this type of air blow-
ing devices is described below. An air blowing device
includes a cylindrical orifice, amotor provided on a central
axis of the orifice, and multiple blades disposed at pre-
determined intervals on an outer periphery of a motor
shaft of the motor. Each blade has a rectangular shape,
and its inner side is disposed facing the motor shaft. Its
outer sideis disposed facing orifice at the outer periphery.
(For example, refer to PTL 1.)

[0003] A disadvantage of the conventional air blowing
device as described above is its large power consump-
tion. More specifically, this type of air blowing devices is
used for feeding air to livestock barns, poultry houses,
and greenhouses. Therefore, its power consumption typ-
ically reaches 600W.

[0004] Up to now, questions have not been raised
about power consumption of the air blowing device be-
causeitisindispensable for the growth of living creatures.
[0005] Now, however, to suppress increase in arange
of production costs, an air blowing device with small pow-
er consumption is demanded.

[Citation List]
Patent Literature
[0006]

PTL 1 Japanese Patent Unexamined Publication
2004-52709

SUMMARY OF THE INVENTION

[0007] An air blowing device of the present invention
includes a cylindrical orifice, amotor provided on a central
axis of the orifice, and multiple blades disposed on an
outer periphery of a motor shaft of the motor at predeter-
mined intervals. The blades have rectangular shapes
whose inner sides are facing the motor shaft and outer
sides are facing the orifice. A front side linking the inner
side and outer side of each blade has a first protrusion
protruding in a rotating direction at its middle part. The
blade is curved to the side opposite to the rotating direc-
tion from the first protrusion to the inner side and the
outer side. A rear side linking the inner side and the outer
side of the blade has a second protrusion protruding in
the rotating direction at its middle part. The blade is
curved to the side opposite to the rotating direction from
the second protrusion to the inner side and the outer side.

10

15

20

25

30

35

40

45

50

55

[0008] This reduces resistance that each blade re-
ceives during rotation. As a result, power consumption
of the air blowing device can be reduced under the con-
dition of securing the same air volume as before.

BRIEF DESCRIPTION OF DRAWINGS
[0009]

Fig. 1 is a front view of an air blowing device in ac-
cordance with an exemplary embodiment of the
present invention.

Fig. 2 is a sectional view of the air blowing device in
accordance with the exemplary embodiment of the
present invention.

Fig. 3 is a front view of an attachment plate of the air
blowing device in accordance with the exemplary
embodiment of the present invention.

Fig. 4 is a front view of a blade of the air blowing
device in accordance with the exemplary embodi-
ment of the present invention.

Fig. 5is a sectional view taken along line 5-5in Fig. 1.
Fig. 6 is a perspective view illustrating a method of
forming the blade of the air blowing device in accord-
ance with the exemplary embodiment of the present
invention.

Fig. 7 is a front magnified view of a key part of the
air blowing device in accordance with the exemplary
embodiment of the present invention.

DESCRIPTION OF EMBODIMENTS

[0010] An exemplary embodiment of the present in-
vention is described below with reference to drawings.
Same components may be given same reference marks
to omit their duplicate description.

(EXEMPLARY EMBODIMENT)

[0011] As shown in Fig. 1, air blowing device 100 in
the exemplary embodiment at least includes cylindrical
orifice 1, motor 3 shown in Fig. 2 that is fixed to a central
axis of orifice 1 by its four attachmentlegs 2, and multiple
blades 5 disposed on an outer periphery of motor shaft
4 of motor 3 at predetermined intervals.

[0012] In the exemplary embodiment, blades 5 are at-
tached to attachment plate 6 shown in Fig. 3 that is pro-
vided on the outer periphery of motor shaft 4. More spe-
cifically, attachment plate 6 has multiple attachment parts
7 on its outer periphery at predetermined intervals, and
each blade 5 is attached to each attachment part 7.
[0013] As shown in Fig. 4, blade 5 has a substantially-
rectangular shape whose inner side 5a is facing motor
shaft 4 and outer side 5b is facing orifice 1 at the outer
periphery. In this substantially-rectangular blade 5, front
side 5c¢ linking inner side 5a and outer side 5b has first
protrusion 12A in its middle part. First protrusion 12A
protrudes in the rotating direction (a direction of arrow in
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the drawing). Front side 5c is moderately curved from
first protrusion 12A toward inner side 5a and outer side
5b in a direction opposite to the rotating direction. Still
more, in this substantially-rectangular blade 5, rear side
5d linking inner side 5a and outer side 5b has second
protrusion 12B in its middle part. Second protrusion 12B
protrudes in the rotating direction. Rear side 5d is mod-
erately curved from second protrusion 12B toward inner
side 5a and outer side 5b in a direction opposite to the
rotating direction. In the above description, the middle
parts of front side 5¢ and rear side 5d are portions be-
tween a central part of inner side 5a and outer side 5b
ofblade 5 and outer side 5b. In addition, the substantially-
rectangular shape in the above description intends to in-
clude shapes whose angles are not all right angles.
[0014] The moderately-curved shape is, in other
words, a substantially-S shape like a waveform. More
specifically, if blade 5 is seen from the direction of motor
shaft 4, a portion of front side 5¢ facing outer side 5b,
i.e., a curved portion including first protrusion 12A | is
curved bulging in the rotating direction of blade 5. A por-
tion of front side 5c facing inner side 5a is curved inward
against the rotating direction of blade 5. Blade 5 is thus
S shaped.

[0015] In this exemplary embodiment, as shown in Fig.
4, blade 5 has the next shape. When line 11 linking a
corner of front side 5¢ and outer side 5b and a corner of
front side 5¢c and inner side 5a of blade 5 is shifted in a
parallel fashion to center 5e, line 11 is tilted at angle 6 of
about 5 ° in the blade rotating direction, relative to center
line 10 linking the rotating center and center 5e of blade 5.
[0016] Furthermore, in this exemplary embodiment, as
shown in Fig. 5, blade 5 is curved from center line 10
toward front side 5¢ and rear side 5d, i.e., facing motor
3in Fig. 1 or Fig. 2.

[0017] A specific method of forming a curved shape of
blade 5 shown in Fig. 5 is briefly described below with
reference to Fig. 6.

[0018] First,substantially-rectangular blade 5is placed
on lower die 8 with a cylindrical surface shown in a right-
hand drawing in Fig. 6 along center line 10 of blade 5
shown in a left-hand drawing in Fig. 6. Then, upper die
9is pressed down from above to blade 5 placed on lower
die 8.

[0019] This forms blade 5 into the surface shape of
lower die 8. In other words, blade 5 is curved from center
line 10 of blade 5 shown in the left-hand drawing of Fig.
5 toward front side 5c and rear side 5d.

[0020] In the same way, attachment part 7 of attach-
ment plate 6 is formed such thatits front side 7ais inclined
more toward motor 3 shown in Fig. 1 or Fig. 2 than rear
side 7b.

[0021] By attaching blade 5 to attachment part 7 with
this inclined shape, blade 5 can be attached to motor
shaft 4 such that its front side 5c¢ is inclined more toward
motor 3 shown in Fig. 1 or Fig. 2 than rear side 5d.
[0022] Still more, in this exemplary embodiment, as
shown in Fig. 7, distance X between outer side 5b and
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orifice 1 at the side of front side 5c¢ is set longer than
distance Y between outer side 5b and orifice 1 at the side
of rear side 5d. This achieves the air blowing device de-
scribed in this exemplary embodiment of the present in-
vention.

[0023] When power is applied to motor 3 and motor
shaft 4 is rotated in the air blowing device as configured
above, blades 5 attached to motor 3 rotate such that front
side 5¢c moves ahead of rear side 5d in each blade 5. As
a result, air is fed in the direction shown by an arrow in
Fig. 2 (a direction opposite to motor 3).

[0024] As described above, the air blowing device in
this exemplary embodiment has substantially-rectangu-
lar blades 5. The middle part of front side 5c linking inner
side 5a and outer side 5b of blade 5 protrudes in the
rotating direction, and the middle part of rear side 5d link-
ing inner side 5a and outer side 5b of blade 5 protrudes
in the rotating direction.

[0025] With this structure, resistance that each blade
5 of the air blowing device in this exemplary embodiment
receives during rotation can be reduced under the con-
dition that air volume same as that of a conventional air
blowing device is secured.

[0026] Next is examined how the resistance that the
blades receive is reduced in the air blowing device in the
exemplary embodiment.

[0027] In the exemplary embodiment, both front side
5c and rear side 5d of blade 5 have first protrusion 12A
and second protrusion 12B in their middle parts protrud-
ing in the rotating direction. Blade 5 is moderately curved
from first protrusion 12A and second protrusion 12B to-
ward inner sides 5a and outer side 5b to the side opposite
to the rotating direction. In this shape, the rotating blades
and air come into collision and separate gradually from
first protrusion 12A and second protrusion 12B to inner
side 5a and outer side 5b. Therefore, the air smoothly
flows along the curved shape of blade. Furthermore, the
front side of blade is inclined more toward the motor than
the rear side. In this shape, the air flows in the rotating
direction along the inclined shape of blade. Therefore, a
disturbed flow is unlikely generated in the air. As a result,
air resistance that each blade 5 receives during rotation
can be reduced, and thus power consumption can be
reduced.

[0028] Still more, the blades in this exemplary embod-
iment are formed setting distance X between outer side
5b and orifice 1 at the side of front side 5c longer than
distance Y between outer side 5b and orifice 1 at the side
of rear side 5d. Therefore, the blades gradually come
into collision with airin the same way as described above.
As aresult, airresistance that each blade 5 receives dur-
ing rotation can be reduced, and thus power consumption
can be reduced.

[0029] Furthermore, distance Y between outer side 5b
and orifice 1 atthe side of rear side 5d is set shorter than
distance X between outer side 5b and orifice 1 at the side
of front side 5c. In other words, outer diameter of blade
5is enlarged. This broadens a contact area of the blades
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and air, and thus a large air blowing volume can be se-
cured. Based on the above examination, air resistance
that the blades receive is assumed to reduce.

[0030] In the air blowing device in the exemplary em-
bodiment, outer side 7c of attachment part 7 in attach-
ment plate 6 is disposed closer to inner side 5a of blade
5 than from first protrusion 12A in the middle part of front
side 5¢ and second protrusion 12B in the middle part of
rear side 5d of blade 5. With this structure, the action and
effect achieved by the blade shape described above are
not hindered by attachment parts 7 of attachment plate
6. As a result, an increase of power consumption of the
air blowing device can be efficiently suppressed.
[0031] The power consumption of the air blowing de-
vice with the structure described above is about 400W
compared to power consumption of 600 W needed for
the conventional air blowing device, for example, with
simple rectangular blades when their air blowing volumes
are the same. In other words, the air blowing device with
the blade shape in this exemplary embodiment can re-
duce power consumption for about 200 W.

[0032] As described above, the exemplary embodi-
ment achieves the air blowing device with less power
consumption.

[0033] Theexemplaryembodimentrefersto the blades
in which the front side is inclined more toward the motor
than the rear side. However, the present invention is not
limited to this structure. The front side may not be par-
ticularly inclined. This can improve productivity of blades,
and reduce production costs.

[0034] Still more, the exemplary embodiment refers to
an example of setting distance X between outer side 5b
and orifice 1 at the side of front side 5¢ longer than dis-
tance Y between outer side 5b and orifice 1 at the side
of rear side 5d of the blade. However, the presentinven-
tion is not limited to this structure. For example, distance
X and distance Y may be the same. This can reduce
power consumption more than the conventional air blow-
ing device.

[0035] Still more, the exemplary embodiment refers to
an example of attaching the blades to the attachment
plate and then attaching to the motor shaft of the motor.
However the presentinvention is not limited to this struc-
ture. For example, the attachment plate and the blades
may be integrally fabricated, and this may be attached
to the motor shaft. This improves assembly productivity
of the air blowing device, and can also reduce production
costs. In addition, it can prevent attachment parts 7 of
attachment plate 6 from hindering the action and effect
achieved by the blade shape.

[0036] Furthermore,the exemplary embodimentrefers
to an example of making line 11 linking corners of the
outer side and inner side at the side of the front side in
the rotating direction tilted at about 5 ° relative to center
line 10. However, the present invention is not limited to
this angle. For example, the tilt angle may be about 2 °
to 10°. The angle can be designed as required depending
on a required shape or characteristics of an air blowing
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device.

INDUSTRIAL APPLICABILITY

[0037] The air blowing device of the present invention
is broadly applicable to diversifying purposes typically in

agricultural affairs.

REFERENCE MARKS IN THE DRAWINGS

[0038]

1 Orifice

2 Attachment leg

3 Motor

4 Motor shaft

5 Blade

5a Inner side

5b, 7c  Outer side

5¢c, 7a Front side

5d, 7b  Rear side

5e Center

6 Attachment plate
7 Attachment part
8 Lower die

9 Upper die

10 Center line

11 Line

12A First protrusion
12B Second protrusion
100 Air blowing device
Claims

1. Anairblowing device comprising a cylindrical orifice,
a motor provided on a central axis of the orifice, and
a plurality of blades disposed on an outer periphery
of a motor shaft of the motor at predetermined inter-
vals,
wherein:

each of the blades has a rectangular shape in-
cluding an inner side facing the motor shaft and
the outer side facing the orifice around the outer
periphery; a front side linking the inner side and
the outer side of the blade has a first protrusion
protruding in a rotating direction at its middle
part, the blade being curved to a side opposite
to the rotating direction from the first protrusion
to the inner side and the outer side; and a rear
side linking the inner side and the outer side of
the blade has a second protrusion protruding in
the rotating direction at its middle part, the blade
being curved to the side opposite to the rotating
direction from the second protrusion to the inner
side and the outer side.
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The air blowing device of claim 1, wherein, for each
of the blades, a distance between the outer side and
the orifice at the front side is set longer than a dis-
tance between the outer side and the orifice at the
rear side. 5

The air blowing device of claim 1, the rectangular
blades are attached to the motor shaft such that their
front sides are inclined more toward the motor than
their rear sides. 10

The air blowing device of claim 1, wherein an attach-
ment plate is provided on the outer periphery of the
motor shaft, a plurality of attachment parts are pro-
vided on an outer periphery of the attachment plate 15
at predetermined intervals, and the inner sides of the
blades are attached to the plurality of attachment
parts.

The air blowing device of claim 4, wherein an outer 20
side of each of the attachment parts is disposed clos-

er to the inner side of each of the blades than from

the first protrusion and the second protrusion.
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