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(57) ABSTRACT 

This invention is designed to reduce a harsh noise, by 
suppressing a Wind noise generated at a Wind-receiving end, 
Which is caused by forming the Wind-receiving end of an 
outlet port for air so as to be parallel to a side extending 
along the direction of the rotation axis of a vane of an 

impeller. 

For the purpose of reducing the harsh noise, the Wind 
receiving end (1d1) of the outlet port (1a) is provided in the 
form of steps or With inclination With respect to a side (3a1) 
extending along the direction of the rotation axis of a vane 
(3a) of the impeller (3) so that the Wind sent and bloWn out 
by the vanes (3a) of the impeller (3) is prevented from 
blowing against the Wind-receiving end (1d1) all at once 
throughout its entire Width. 
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FIG. 1 
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FIG. 2 

FIG. 3 
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FIG. 6 
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FIG. 7 
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BLOWER 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a blower designed 
to suppress noise. 

[0003] 2. Description of the Related Art 

[0004] A conventional bloWer is described beloW With 
reference to FIGS. 6 and 7. In each of the ?gures, reference 
numeral 1 designates a casing comprising a main body 1a 
and a cover 1b, Which is formed to have inlet ports 1c and 
an outlet port 1d for air. A motor 2 and an impeller 3 are 
housed Within the casing 1. The impeller 3 is rotated by the 
motor 2 in the direction of an arroW A in FIG. 6. By the 
rotation of the impeller 3, air is sucked from the inlet ports 
1c of the casing 1 as shoWn by an arroW B in FIG. 7, and 
is discharged from the outlet port 1d as shoWn by an arroW 
C in FIG. 6 to send air. 

[0005] Since air is sent in accordance With the rotation of 
the impeller 3, the Wind thereby created forms a current (air 
?oW) Which ?oWs slightly in the rotating direction of the 
impeller 3. Referring to the conventional bloWer described 
above, a Wind-receiving end 1a'1 of the outlet port 1d located 
on the inWard side of an air How (the loWer side in the 
draWing) is formed in parallel With sides (long sides) 3a1 
extending along the direction (horiZontal direction) of the 
rotation axis of a vane 3a (as illustrated in FIG. 7). 

[0006] Therefore, the Wind sent and bloWn out by the 
vanes 3a of the impeller 3 bloWs against the Wind-receiving 
end 1a'1 of the outlet port 1d all at once throughout its entire 
Width, Which causes a loud Wind noise. More speci?cally, 
the result of the measurement shoWn in FIG. 8 (the result 
gained at a distance of 1 m aWay from the outlet port 1a) 
reveals that a noticeable peak tone 81 is generated in the 
vicinity of the frequency of 3 kHZ. As this peak tone is often 
sensed as a harsh noise, it Was a demand to overcome this 

problem. 

SUMMARY OF THE INVENTION 

[0007] The present invention has been made in vieW of the 
demand mentioned above. An object of the present invention 
is therefore to provide a bloWer capable of suppressing a 
Wind noise generated at the Wind-receiving end of an outlet 
port and reducing a harsh noise. 

[0008] In order to achieve the object, according to a ?rst 
aspect of the present invention, there is provided a bloWer, 
in Which a motor and an impeller are housed Within a casing 
having inlet ports and an outlet port, the impeller being 
rotated by the motor so that air is sucked from the inlet ports 
of the casing and discharged from the outlet port to send air; 
characteriZed in that a Wind-receiving end of the outlet port 
located on an inWard side of an air How is formed so as to 
be inclined With respect to a side extending along the 
direction of the rotation axis of each vane of the impeller. 

[0009] According to a second aspect of the present inven 
tion, the bloWer of the ?rst aspect of the invention is 
characteriZed in that the maximum value of the inclination 
of the Wind-receiving end of the outlet port is the value 
obtained by dividing a vane pitch of the impeller by the 
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length of the side extending along the direction of the 
rotation axis of each vane of the impeller. 

[0010] According to a third aspect of the present inven 
tion, there is provided a bloWer, in Which a motor and an 
impeller are housed Within a casing having inlet ports and an 
outlet port, the impeller being rotated by the motor so that 
air is sucked from the inlet ports of the casing and discharged 
from the outlet port to send air; characteriZed in that a 
Wind-receiving end of the outlet port located on an inWard 
side of an air How is provided in the form of steps, including 
upper and loWer steps each parallel to a side extending along 
the direction of the rotation axis of a vane of the impeller, 
and having a level difference in its middle. 

[0011] According to a fourth aspect of the present inven 
tion, the bloWer of the third aspect of the invention is 
characteriZed in that the dimension of a vane pitch of the 
impeller is set as the maximum amount of the level differ 
ence in the Wind-receiving end of the outlet port. 

[0012] In the bloWer according to the ?rst and third 
aspects of the present invention, the Wind-receiving end of 
the outlet port is formed to have a level difference or 
inclination With respect to the side extending along the 
direction of the rotation axis of each vane of the impeller. 

[0013] With this structure, the Wind sent and bloWn out by 
vanes of the impeller does not bloW against the Wind 
receiving end all at once throughout its entire Width, and 
hereby the bloWer acts to suppress a Wind noise. 

[0014] The bloWer according to the second and fourth 
aspects of the present invention is designed to suppress a 
Wind noise With the required minimum amount of the 
inclination or of the level difference by setting the pitch of 
one vane as the maximum value of the inclination or of the 
level difference (the dimension of a cut-out part, formed in 
the Wind-receiving end part, in the rotating direction of the 
vanes) in the ?rst and third aspects of the present invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] Other features and characteristics are apparent 
from the description Which folloWs With reference to the 
attached draWings in Which: 

[0016] FIG. 1 is a plan vieW shoWing one embodiment of 
a bloWer according to the present invention; 

[0017] FIG. 2 is a left side vieW of the above bloWer; 

[0018] FIG. 3 is a left side vieW shoWing another embodi 
ment of a bloWer according to the present invention; 

[0019] FIG. 4 is a graph shoWing the noise characteristic 
of the bloWer shoWn by the embodiment in FIG. 2; 

[0020] FIG. 5 is a graph shoWing the noise characteristic 
of the bloWer shoWn by the embodiment in FIG. 3; 

[0021] 
[0022] FIG. 7 is a left side vieW of the above conventional 
bloWer; and 

[0023] FIG. 8 is a graph shoWing the noise characteristic 
of the conventional bloWer shoWn in FIG. 7. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0024] Embodiments of the present invention are 
described hereafter using the attached draWings. 

FIG. 6 is a plan vieW of a conventional bloWer; 
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[0025] FIG. 1 is a plan vieW showing one embodiment of 
a blower according to the present invention, and FIG. 2 is 
a left side vieW of said bloWer. 

[0026] In each ?gure, reference numeral 1 designates a 
scroll-type casing comprising a main body 1a and a cover 
1b. The casing 1 is formed to have inlet ports 1c and an 
outlet port 1d for air. The inlet ports 1c are formed on the 
central part of the cover 1b of the casing 1, and the outlet 
port 1a' is formed on a side surface of the main body 1a 
substantially perpendicular to a surface of the cover 1b. 

[0027] A motor 2 and an impeller 3 are housed Within the 
casing 1. The impeller 3 is positioned substantially at the 
center of the inside of the casing 1 so that approximately one 
fourth of its rotating surface is just opposed to the outlet port 
1d. The motor 2, here, is an outer-rotor-type, and the 
impeller 3 is attached to the outer periphery of a rotor; 
hoWever, the motor 2 is not limited to the outer-rotor-type. 

[0028] AscreW 4 is for attaching the cover 1b of the casing 
1 to the main body 1a. A lead Wire 7 is for supplying poWer 
to the motor 2. Reference numerals 5 and 6 designate holes 
for use in the installation of the bloWer. 

[0029] In the present invention, as apparent from FIG. 2, 
a Wind-receiving end 1a'1 of the outlet port 1d located on the 
inWard side of an air flow (the loWer side in FIG. 2) is 
formed so as to be inclined With respect to sides (long sides) 
3a1 extending along the direction (horiZontal direction) of 
the rotation axis of a vane 3a. 

[0030] As shoWn in FIG. 3, the Wind-receiving end 1d1 
may be provided in the form of steps, including the upper 
and loWer steps each parallel to the long sides 3a1, and 
having a level difference in its middle. Referring to FIG. 3, 
the same reference numerals as those in FIG. 2 indicate the 
portions same as or corresponding to those in FIG. 2. 

[0031] The operation of the bloWer according to the 
present invention is described beloW. 

[0032] When the motor 2 rotates by being supplied With 
poWer through the lead Wire 7, the impeller 3 rotates in the 
direction of an arroWAin FIG. 1. Hereby, air is sucked from 
the inlet ports 1c of the casing 1 as shoWn by an arroW B in 
FIG. 2, and is thereafter discharged via the impeller 3 (the 
vanes 3a) from the outlet port 1d as shoWn by an arroW C 
in FIG. 1 to send air. 

[0033] In the above case, the Wind-receiving end 1a'1 of 
the outlet port id located on the inWard side of an air flow is 
formed With inclination or a level difference as described 
above, so that the Wind sent and bloWn out by the impeller 
3 (the vanes 3a) does not bloW against the Wind-receiving 
end 1a'1 all at once throughout its entire Width; Which 
deadens a Wind noise almost completely. 

[0034] It is inferred that the above phenomenon occurs 
because a part of the Wind sent and bloWn out by the impeller 
3 (the vanes 3a) passes by a cut-out part, Which is formed 
inevitably in the Wind-receiving end due to the inclination or 
the steps thereof. 

[0035] FIG. 4 shoWs the condition Where a Wind noise is 
substantially suppressed because of the inclination (the 
result of the measurement obtained at a distance of 1 m aWay 
from the outlet port id, Which is similar to the result shoWn 
in FIG. 8). In other Words, a peak tone 81 generated in the 
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vicinity of the frequency of 3 kHZ shoWn in FIG. 8 
disappears in FIG. 4. In addition, While a total noise is 55.3 
dB in the example shoWn in FIG. 8, it is 54.5 dB in the 
example shoWn in FIG. 4, Which is smaller by about 1 dB 
than the total noise of the example shoWn in FIG. 8. 

[0036] FIG. 5 shoWs the condition Where the Wind noise 
is substantially suppressed because of the level difference 
(the result of the measurement obtained at a distance of 1 m 
aWay from the outlet port 1d, Which is similar to the results 
shoWn in FIGS. 8 and 4). That is to say, the peak tone 81 
generated in the vicinity of the frequency of 3 kHZ shoWn in 
FIG. 8 disappears in FIG. 5 as in FIG. 4. In the example 
shoWn in FIG. 5, a total noise is 53.5 dB Which is smaller 
by about 2 dB than that of the example shoWn in FIG. 8. 

[0037] Referring to FIG. 2, it is preferable to set a value 
s1 (the vane pitch of the impeller 3)/(the length of the side 
3a1 extending along in the direction of the rotation axis of 
the vane 3a of the impeller 3) as the maximum value of the 
inclination of the Wind-receiving end 1a'1. 

[0038] Referring to FIG. 3, it is preferable to set a vane 
pitch dimension p1 of the impeller 3 as the maximum 
amount of the level difference of the Wind-receiving end 
1a'1. 

[0039] The Wind sent and bloWn out by the vanes 3a of the 
impeller 3 is microscopically a succession of Winds (Waves) 
bloWn by each vane. Accordingly, the passing of the Wind 
due to the inclination and the level difference (the cut-out 
part of the Wind-receiving end 1a'1) can basically be con 
sidered to occur in one vane as a unit. Therefore, the pitch 
of one vane is supposed to be sufficient as the maximum 
value of the dimension of the cut-out part, formed by the 
inclination or level difference, in the rotating direction of the 
vane 3a; Whereas, if the maximum value is ?xed higher than 
that, there Will be generated a deviation in the distribution of 
the air amount or a vortex at the Wind-receiving end 1a'1; 
Which Will generate a noise rather than reduce it, and may 
cause a neW problem. 

[0040] As for the orientation of the inclination or the steps, 
either the right side or the left side of the Wind-receiving end 
1d1 shoWn in FIGS. 2 and 3 may be arbitrarily formed as 
an ascending side (or descending side). Reversely to the 
illustrated examples, the right side of the Wind-receiving end 
1d1 may be formed as the ascending side. 

[0041] As mentioned above, according to the present 
invention, since the Wind-receiving end of the outlet port is 
formed so as to have a level difference or inclination With 

respect to the side extending along the direction of the 
rotation axis of the vanes of the impeller, the Wind sent and 
bloWn out by the vanes of the impeller does not bloW against 
the Wind-receiving end all at once throughout its entire 
Width. Accordingly, it is possible to suppress the Wind noise 
effectively, and thus to reduce a harsh noise. 

[0042] Furthermore, according to the present invention, 
since the pitch of one vane is set as the maximum value of 
the inclination or the level difference (the dimension of the 
cut-out part, formed in the Wind-receiving end part, in the 
rotating direction of the vane), it is possible to suppress the 
Wind noise With the required minimum amount of the 
inclination or of the level difference. 
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What is claimed is: 
1. A blower having a motor and an impeller Which are 

housed Within a casing provided With inlet ports and an 
outlet port, said impeller being rotated by said motor so that 
air is sucked from the inlet ports of said casing and dis 
charged from said outlet port of said casing to send air, 
Wherein 

a Wind-receiving end of said outlet port located on the 
inWard side of an air How is formed With inclination 
With respect to a side extending along the direction of 
the rotation axis of each vane of said impeller. 

2. The bloWer according to claim 1, Wherein the maxi 
mum value of the inclination of said Wind-receiving end of 
said outlet port is the value obtained by dividing a pitch of 
a vane of said impeller by the length of the side extending 
along the direction of the rotation axis of each vane of said 
impeller. 
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3. A bloWer having a motor and an impeller Which are 
housed Within a casing provided With inlet ports and an 
outlet port, said impeller being rotated by said motor so that 
air is sucked from said inlet ports of said casing and 
discharged from said outlet port of said casing to send air, 
Wherein 

a Wind-receiving end of said outlet port located on the 
inWard side of an air How is provided in the form of 
steps, including upper and loWer steps each parallel to 
the side extending along the direction of the rotation 
axis of said vane of said impeller, and having a level 
difference in its middle. 

4. The bloWer according to claim 3, Wherein the dimen 
sion of a vane pitch of said impeller is set as the maximum 
amount of the level difference in said Wind-receiving end of 
said outlet port. 


