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(54) BLOWER

(57) [Object]
To obtain a fixing structure of a blower unit that im-

proves the flexibility of the mount directions of a fixing
member in the blower unit in which the fixing member is
mounted onto a rotating shaft having a circular cross sec-
tion and the idle running of a multi-blade impeller is pre-
vented by the fixing member.

[Solution]
In a blower unit including a resinous fixing member

10 to which a rotating shaft 1 having a circular cross sec-
tion has been fitted and a resinous fan 60 having a boss
30 attached to the fixing member 10, the fixing member
10 includes a fixing member through hole 14 to which
the rotating shaft 1 is press-fitted, a fixing member first
engagement part 15 that is engaged with a boss engage-
ment part 35 provided in the boss 30 in a first mount
attitude in which the rotating shaft 1 is press-fitted from
one side of the fixing member through hole 14, and a
fixing member second engagement part 16 that is en-
gaged with the boss engagement part 35 in a second
mount attitude in which the rotating shaft 1 is press-fitted
from the other side of the fixing member through hole 14.
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Description

Technical Field

[0001] The present invention relates to a blower unit
having a multi-blade impeller, more particularly to a fixing
structure of a blower unit for attaching a resinous fan to
a rotating shaft of a motor.

Background Art

[0002] For example, blower units disclosed in JP-A-
2004-3449 (PTL 1) and JP-A-2011-163244 (PTL 2) are
known as a blower unit having a resinous fan, especially
a blower unit for an in-vehicle air conditioner.
[0003] A small size and a large volume of air are need-
ed for this type of blower unit for an in-vehicle air condi-
tioner so that the blower unit can be installed in a vehicle .
Accordingly, this type of blower unit rotates a fan having
a smaller distance from a rotating shaft to blades at a
higher rotation speed than home blower units (electric
fans) . Since noise is caused by the runout of a fan or
imbalance in the structure when the rotation speed is
high, good balance is needed.
[0004] In the blower unit described in the PTL 1, the
fixing means for fixing a fan to a rotating shaft having a
circular cross section is also disclosed. That is, a rotating
shaft (shaft 21) having a circular cross section is inserted
into a boss part of a fan (10) and then press-fitted to a
through hole of a resinous fixing member (cap 30) harder
than the fan, and the boss part is fitted to the fixing mem-
ber along the shaft direction of the rotating shaft. Since
the hard fixing member is fixed to the rotating shaft, it is
possible to prevent the fan having fitted to the fixing mem-
ber from idly running with respect to the rotating shaft.

Citation List

Patent Literature

[0005]

PTL 1: JP-A-2004-3449
PTL 2: JP-A-2011-163244

Summary of Invention

Technical Problem

[0006] Since a part to be fitted to the fan is formed on
only one side in the shaft direction of the fixing member
in the PTL 1, the fixing member needs to be mounted
onto the rotating shaft in a certain direction (certain ori-
entation) so as to be correctly fitted to the fan having
been inserted.
[0007] Accordingly, it is necessary to determine the
mount attitude with respect to the rotating shaft and make
adjustment to achieve a regular mount direction in the

production process. Since the adjustment of the mount
direction of the fixing member requires a certain decision
process, there is room for improvement of production ef-
ficiency at this point.
[0008] The invention addresses the above situation
with an object of obtaining a fixing structure of a blower
unit that improves the flexibility of the mount direction of
the fixing member in the fixing structure for preventing
the idle running of a multi-blade impeller using this fixing
member in a blower unit having the structure for fixing a
fan to a rotating shaft having a circular cross section.

Solution to Problem

[0009] The invention of claim 1 is a blower unit 100
including a motor M provided with a rotating shaft 1 hav-
ing a circular cross section; a resinous fixing member 10
mounted onto the rotating shaft; and a resinous fan 60
having a boss 30 attached to the fixing member, in which
the fixing member 10 includes a fixing member through
hole 14 to which the rotating shaft 1 is press-fitted, a fixing
member first engagement part 15 to be engaged with a
boss engagement part 35 provided in the boss 30 in a
first mount attitude in which the rotating shaft 1 is press-
fitted from one side of the fixing member through hole
14, and a fixing member second engagement part 16 to
be engaged with the boss engagement part 35 in a sec-
ond mount attitude in which the rotating shaft 1 is press-
fitted from the other side of the fixing member through
hole 14.
[0010] The invention of claim 2 is the blower unit 100
according to claim 1, in which the fixing member through
hole 14 has a small-diameter part 14a between the one
side and the other side, the fixing member through hole
14 having a diameter smaller than an outer diameter of
the rotating shaft 1 at the small-diameter part.
[0011] The invention of claim 3 is the blower unit 100
according to claim 2, in which the fixing member through
hole 14 has tapered parts 14b and 14c having diameters
tapered gradually from the one side and the other side
to the small-diameter part 14a.
[0012] The invention of claim 4 is the blower unit 100
according to any one of claim 1 to 3, in which the fixing
member 10 is formed so that the one side is congruous
with the other side about a virtual cross section L2 located
midway between the end of the one side and the end of
the other side.

Advantageous Effects of Invention

[0013] According to the invention of claim 1, when the
rotating shaft 1 is press-fitted from one side of the fixing
member through hole 14 and the fixing member 10 is
fixed to the rotating shaft (first mount attitude) and the
boss 30 is attached to the fixing member 10, since the
engagement part 35 of the boss 30 is fitted to and en-
gaged with the fixing member first engagement part 15
of the fixing member 10, the fan 60 can be fixed to the
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rotating shaft 1 so as not to idly run.
[0014] In addition, when the rotating shaft 1 is press-
fitted from the other side of the fixing member through
hole 14 and the fixing member 10 is fixed to the rotating
shaft (second mount attitude) and the boss 30 is attached
to the fixing member 10, since the engagement part 35
of the boss 30 is fitted to and engaged with the fixing
member second engagement part 16 of the fixing mem-
ber 10, also in the second mount attitude, the fan 60 can
be fixed to the rotating shaft 1 so as not to idly run as in
the first mount attitude.
[0015] According to the invention of claim 2, the fixing
member through hole 14 has the small-diameter part 14a
between the one side and the other side at which the
through hole has a diameter smaller than the outer di-
ameter of the rotating shaft 1, the fixing member 10 can
be mounted firmly to the rotating shaft 1 in both the first
mount attitude and the second mount attitude of the fixing
member 10.
[0016] According to the invention of claim 3, since the
fixing member through hole 14 has the tapered parts 14b
and 14c having diameters tapered gradually from the one
side and the other side to the small-diameter part 14a,
the fixing member 10 can be mounted to the rotating shaft
1 relatively easily.
[0017] According to the invention of claim 4, since the
fixing member 10 is formed so that the one side is con-
gruous with the other side about the virtual cross section
L2 located midway between the end of the one side and
the end of the other side, the rotating shaft 1 can be
mounted to the fixing member through hole 14 from any
side of the fixing member, thereby improving the flexibility
of the mount direction of the fixing member and the con-
venience of assembly.
[0018] As described above, according to the invention,
it is possible to obtain the fixing structure of a blower unit
that improves the flexibility of the mount directions of a
fixing member in the blower unit having the structure for
fixing a fan to a rotating shaft having a circular cross
section.

Brief Description of Drawings

[0019]

[Fig. 1] Fig. 1 is an exploded perspective view illus-
trating the arrangement state of a boss, a cone, a
fan, a fixing member, a rotating shaft, and a motor
according to an example of the invention, as seen
from obliquely upward.
[Fig. 2] Fig. 2 is an external perspective view illus-
trating the mount state of the rotating shaft, the fixing
member, and the boss according to the example of
the invention, as seen from upward to downward.
[Fig. 3] Fig. 3 is an enlarged view illustrating the po-
sitions of the rotating shaft, the fixing member, and
the boss in Fig. 2.
[Fig. 4] Fig. 4 is an external perspective view illus-

trating the mount state of the rotating shaft, the fixing
member, and the boss according to the example of
the invention, as seen from downward to upward.
[Fig. 5] Fig. 5 is an enlarged view illustrating the po-
sitions of the rotating shaft, the fixing member, and
the boss in Fig. 4.
[Fig. 6] Fig. 6 is an external perspective view illus-
trating the boss, the cone, and the fan according to
the example of the invention, as seen from upward
to downward.
[Fig. 7] Fig. 7 is an enlarged view illustrating the po-
sition of the boss in Fig. 6.
[Fig. 8] Fig. 8 is an external perspective view illus-
trating the boss, the cone, and the fan according to
the example of the invention, as seen from down-
ward to upward.
[Fig. 9] Fig. 9 is an enlarged view illustrating the po-
sition of the boss in Fig. 8.
[Fig. 10] Fig. 10 is an external perspective view illus-
trating the fixing member according to the example
of the invention as seen from obliquely upward.
[Fig. 11] Fig. 11 is an external perspective view illus-
trating the fixing member according to the example
of the invention as seen from obliquely downward.
[Fig. 12] Fig. 12 is a longitudinal sectional view illus-
trating, from the top, the boss, the fixing member in
the first mount attitude, and the rotating shaft accord-
ing to the example of the invention in the state in
which they are separated from each other.
[Fig. 13] Fig. 13 is a longitudinal sectional view illus-
trating the boss, the fixing member in the first mount
attitude, and the rotating shaft in Fig. 12 in the state
in which they are combined with each other.
[Fig. 14] Fig. 14 is a longitudinal sectional view illus-
trating, from the top, the boss, the fixing member in
the second mount attitude, and the rotating shaft ac-
cording to the example of the invention in the state
in which they are separated from each other.
[Fig. 15] Fig. 15 is an exploded perspective view il-
lustrating the arrangement state of a fixing member,
a boss, a cone, a fan, a rotating shaft, and a motor
according to another example of the invention, as
seen from obliquely upward.
[Fig. 16] Fig. 16 is a longitudinal sectional view illus-
trating, from the top, the fixing member in the first
mount attitude, the boss, and the rotating shaft ac-
cording to the other example of the invention in the
state in which they are separated from each other.
[Fig. 17] Fig. 17 is a longitudinal sectional view illus-
trating the fixing member in a first press-fitting atti-
tude, the boss, and the rotating shaft in Fig. 16 in the
state in which they are combined with each other.
[Fig. 18] Fig. 18 is a longitudinal sectional view illus-
trating, from the top, a fixing member in a second
press-fitting attitude, a boss, and a rotating shaft ac-
cording to another example of the invention in the
state in which they are separated from each other.
[Fig. 19] Fig. 19 is a longitudinal sectional view illus-
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trating, from the top, a fixing member in the first
press-fitting attitude, a boss, and a rotating shaft ac-
cording to still another example in the state in which
they are separated from each other.

Description of Embodiments

[0020] An aspect of the invention will be described be-
low with reference to the attached drawings. The embod-
iments described below are examples of the invention
and the invention is not limited to the following embodi-
ments. It should be noted that components having the
same reference numerals are identical to each other in
this description and the drawing. In addition, various
modifications can be made as long as the working effect
of the invention is obtained.
[0021] Fig. 1 to Fig. 14 illustrate components (structural
members) of the blower unit according to the first em-
bodiment of the invention. The blower unit 100 according
to the embodiment includes the motor M provided with
the rotating shaft 1 having a circular cross section, the
resinous fixing member 10 mounted onto the rotating
shaft 1, and the resinous fan 60 having a boss 30 attached
to the fixing member 10, that is, the resinous fan 60 in-
cluding a cone 50 extending from the boss 30 and many
blades extending from the outer circumferential edge part
of the cone 50. It should be noted that the fixing member
10 is made of resin having high mechanical strength as
in the prior art (for example, the PTL 1 and PTL 2) and
that the boss 30 is made of resin having mechanical
strength lower than the fixing member 10. Alternatively,
the fixing member 10 and the boss 30 may be made of
resin having approximately the same mechanical
strength. In addition, the fixing member 10 and the fan
60 are formed by a well-known molding method such as
injection molding. The material of the resin is, for exam-
ple, polypropylene or ABS resin.
[0022] The fixing member 10 is a cylindrical member
and mounted onto the rotating shaft 1 as described
above. The fan 60 is attached to the fixing member 10
via the boss 30 and the rotation of the rotating shaft 1 is
transmitted to the fan 60 via the fixing member 10. Ac-
cordingly, the fixing member 10 is firmly fixed to the ro-
tating shaft 1 so as not to slip or move in the shaft direction
with respect to the rotating shaft 1.
[0023] In addition, as illustrated in Fig. 10 and Fig. 11,
the fixing member 10 includes a fixing member first end
surface 11 close to the tip of the rotating shaft 1, a fixing
member second end surface 12 away from the tip of the
rotating shaft, a fixing member outer peripheral surface
13 formed between the fixing member first end surface
11 and the fixing member second end surface 12, the
fixing member through hole 14 to which the rotating shaft
1 is press-fitted, the concave or convex fixing member
first engagement parts 15 formed on the fixing member
outer peripheral surface 13, and the concave or convex
fixing member second engagement parts 16 formed in
positions different from the positions of the fixing member

first engagement parts on the fixing member outer pe-
ripheral surface 15.
[0024] In the fixing member 10 according to the em-
bodiment, the fixing member first engagement parts 15
and the fixing member second engagement parts 16
have concave shapes. In addition, the fixing member first
engagement parts 15 and the fixing member second en-
gagement parts 16 are disposed radially at regular an-
gular intervals about a virtual axial line L1 of the rotating
shaft 1. In the disposition aspect of these engagement
parts, each of the fixing member second engagement
parts 16 is located midway between each pair of the fixing
member first engagement parts 15 (midway between the
plurality of fixing member first engagement parts 15 in
the circumferential direction of the fixing member outer
peripheral surface 13).
[0025] The boss 30 is a cylindrical member, is a part
of the fan 60, is made of resin, and is attached to the
fixing member 10. As illustrated in Fig. 7 and Fig. 9, the
boss 30 according to the embodiment includes a boss
first end surface 31 close to the tip of the rotating shaft
1, a boss second end surface 32 away from the tip of the
rotating shaft 1, a boss outer peripheral surface 33
formed between the boss first end surface 31 and the
boss second end surface 32, a boss through hole 34 into
which the fixing member 10 is inserted, the boss first
engagement parts 35 formed on the inner peripheral sur-
face of the boss through hole 34 and engaged with the
fixing member first engagement parts 15, and boss sec-
ond engagement parts 36 formed on the inner peripheral
surface of the boss through hole 34 and engaged with
the fixing member second engagement parts 16. In the
embodiment, the boss first end surface 31 is positioned
in the upper side of the drawing and the boss second end
surface 32 is positioned in the lower side of the drawing.
[0026] In the boss 30 according to the embodiment,
the boss first engagement parts 35 and the boss second
engagement parts 36 have convex shapes that corre-
spond to the concave shapes of the fixing member first
engagement parts 15 and the fixing member second en-
gagement parts 16. In addition, the boss first engage-
ment parts 35 and the boss second engagement parts
36 are disposed radially at regular angular intervals about
the virtual axial line of the rotating shaft 1 so as to corre-
spond to the fixing member first engagement parts 15
and the fixing member second engagement parts 16. As
in the fixing member 10, in the disposition aspect of these
parts, each of the boss second engagement parts 36 is
located midway between each pair of the boss first en-
gagement parts 35 (midway between the plurality of the
boss first engagement parts 35 in the circumferential di-
rection of the boss through hole 34).
[0027] In the embodiment, as illustrated in Fig. 10 and
Fig. 11 in detail, the fixing member first engagement part
15 extends from the fixing member first end surface 11
along the shaft direction of the rotating shaft 1 and a fixing
member first restricting part 17 is provided at an end
thereof. In addition, the fixing member second engage-
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ment part 16 extends from the fixing member second end
surface 12 along the shaft direction of the rotating shaft
1 and a fixing member second restricting part 18 is pro-
vided at an end thereof.
[0028] In contrast, the boss first engagement part 35
extends from the boss first end surface 31 along the shaft
direction of the rotating shaft 1 and a boss first restricting
part 37 is provided at an end thereof. In addition, the boss
second engagement part 36 extends from a position
away from the boss first end surface 31 along the shaft
direction of the rotating shaft 1 and a boss second re-
stricting part 38 is provided at an end close to the boss
first end surface 31. It should be noted that the boss sec-
ond engagement part 36 may extend from the boss sec-
ond end surface 32 along the shaft direction of the rotat-
ing shaft 1 and the boss second restricting part 38 may
be provided at an end thereof. Selection is made as ap-
propriate depending on the molding die.
[0029] As described in detail later, the fixing member
first restricting part 17 and the boss first restricting part
37 form a first restricting mechanism 70 that restricts the
range of movement of the boss 30 along the shaft direc-
tion of the rotating shaft 1 (see Fig. 13). Similarly, the
fixing member second restricting part 18 and the boss
second restricting part 38 form a second restricting mech-
anism 80 that restricts the range of movement of the boss
30 along the shaft direction of the rotating shaft 1 (see
Fig. 13).
[0030] In the embodiment, the cone 50 extends from
the boss outer peripheral surface 33 corresponding to
the fixing member first engagement part 15 or the fixing
member second engagement part 16 in the shaft direc-
tion of the rotating shaft 1.
[0031] In the blower unit 100 according to the embod-
iment, the rotating shaft 1 of the motor is press-fitted and
mounted to the fixing member through hole 14 of the
fixing member 10 (the rotating shaft 1 is press-fitted and
mounted to the fixing member 10), the boss 30 of the fan
60 is attached to the fixing member 10 from the side close
to the tip of the rotating shaft 1, that is, the boss 30 is
moved from the fixing member first end surface 11, and
the engagement parts of the boss 30 are engaged with
the engagement parts of the fixing member 10.
[0032] When the boss 30 is moved from the fixing
member first end surface 11 of the fixing member 10,
positioning is performed so that the boss first engage-
ment parts 35 of the boss 30 correspond to the fixing
member first engagement parts 15 and the boss second
engagement parts 36 correspond to the fixing member
second engagement parts 16 in the shaft direction, and
the boss second engagement parts 36 are moved so as
to make sliding contact with the fixing member outer pe-
ripheral surface 13 while the boss second engagement
parts 36 formed in, for example, a well-known hook are
pressed. Then, the boss first engagement parts 35 are
fitted to and engaged with the fixing member first engage-
ment parts 15 and the boss second engagement parts
36 are fitted to and engaged with the fixing member sec-

ond engagement parts 16.
[0033] Since the boss first engagement parts 35 are
recess-projection fitted to and engaged with the fixing
member first engagement parts 15 and the boss second
engagement parts 36 are recess-projection fitted to and
engaged with the fixing member second engagement
parts 16 as described above, the fan 60 can be fixed to
the rotating shaft 1 without idle running.
[0034] In the blower unit according to the embodiment,
the rotational driving force transmitted from the rotating
shaft 1 to the fixing member 10 is transmitted radially
outward of the rotating shaft from the fixing member 10
to the boss 30 and then transmitted to the cone 50. In
addition, since the cone 50 extends radially outward of
the rotating shaft 1 from the boss outer peripheral surface
33 corresponding to the fixing member engagement part,
the rotational driving force to the cone is also transmitted
radially outward of the rotating shaft 1. Since the driving
force to the rotating shaft 1, the fixing member 10, the
boss 30, and the cone 50 is transmitted radially outward
of the rotating shaft 1 and is not transmitted in the direc-
tion of the rotating shaft in the blower unit according to
the embodiment as described above, the causes of oc-
currence of runout and imbalance during rotation of the
impeller can be eliminated.
[0035] In addition, the above-described first restricting
mechanism 70 formed by the fixing member first restrict-
ing part 17 and the boss first restricting part 37 according
to the embodiment restricts the range of movement of
the boss 30 in the direction away from the tip of the ro-
tating shaft 1 and the second restricting mechanism 80
formed by the fixing member second restricting part 18
and the boss second restricting part 38 restricts the range
of movement of the boss 30 in the direction toward the
tip of the rotating shaft 1.
[0036] Since the first restricting mechanism 70 and the
second restricting mechanism 80 are provided as de-
scribed above, it is possible to prevent the movement of
the boss 30 in the shaft direction of the rotating shaft 1
and thereby prevent the movement of the fan 60 in the
shaft direction.
[0037] Although the fixing member first engagement
parts 15 and the fixing member second engagement
parts 16 are formed in concave shapes and the boss first
engagement parts 35 and the boss second engagement
parts 36 are formed in convex shapes in the embodiment,
the fixing member first engagement parts 15 and the fix-
ing member second engagement parts 16 may be formed
in convex shapes and the boss first engagement parts
35 and the boss second engagement parts 36 may be
formed in concave shapes.
[0038] In addition, the fixing member first restricting
parts 17 and the fixing member second restricting parts
18 are preferably present in the same position in the shaft
direction of the rotating shaft 1 from the fixing member
first end surface 11. In addition, the boss first restricting
parts 37 and the boss second restricting parts 38 are also
preferably present in the same position in the shaft di-
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rection of the rotating shaft 1 from the boss first end sur-
face 31. This makes it easy to provide a parting line in
the same position, facilitates the design of a metal mold,
and improves the productivity of the fixing member 10
and the fan 60.
[0039] In the first embodiment of the invention de-
scribed above, the fixing member 10 is formed so that
the one side is congruous with the other side about the
virtual cross section L2 located midway between the fix-
ing member first end surface 11 and the fixing member
second end surface 12. In the example in the first em-
bodiment illustrated in the drawing, the fixing member 10
is mounted onto the rotating shaft 1 with the fixing mem-
ber first end surface 11 facing upward (in the first mount
attitude, see particularly Fig. 12 and Fig. 13) and then
the boss 30 is attached thereto.
[0040] In contrast, even when the fixing member 10 is
mounted onto the rotating shaft 1 upside down, that is,
the fixing member 10 is mounted with the fixing member
second end surface 12 facing upward with respect to the
rotating shaft 1 (in the second mount attitude) as illus-
trated in Fig. 14, the boss 30 can be attached similarly
to the fixing member 10 described above with no difficulty.
[0041] If the fixing member 10 is formed congruously
about the virtual cross section L2 located midway as de-
scribed above, since the fixing member 10 may be mount-
ed onto the rotating member 1 from any of the end sur-
faces, convenience of assembly can be improved.
[0042] Since the fixing member 10 is formed congru-
ously about the virtual cross section L2 located midway
between the fixing member first end surface 11 and the
fixing member second end surface 12 as described
above when the invention is practiced, although the
lengths in the shaft direction of the fixing member first
engagement part 15 and the fixing member second en-
gagement part 16 are preferably identical, the invention
is not limited to this and the lengths in the shaft direction
of the fixing member first engagement part 15 and the
fixing member second engagement part 16 may be dif-
ferent as long as there is not difficulty in the rotation of
the fan.
[0043] Next, the second embodiment of the invention
will be described.
[0044] Fig. 15 to Fig. 19 illustrate the fixing member 10
and the boss 30 of the blower unit according to the second
embodiment of the invention. The blower unit according
to the embodiment has the fixing member 10 formed in
a cap shape as illustrated in, for example, the PTL 1.
That is, the boss 30 of the fan is attached to the rotating
shaft 1 and then the fixing member 10 is mounted onto
the rotating shaft 1 (the rotating shaft 1 is press-fitted and
mounted to the fixing member 10) to fix the boss 30 using
the fixing member 10, thereby preventing the fan from
rotating with respect to the rotating shaft.
[0045] As in the first embodiment, the blower unit ac-
cording to the second embodiment of the invention in-
cludes the fixing member first engagement parts 15 that
are engaged with the boss engagement parts 35 provid-

ed in the boss 30 in the first mount attitude in which the
fixing member 10 having the fixing member through hole
14 is mounted onto the rotating shaft 1 from one side of
the fixing member through hole 14 and the fixing member
second engagement parts 16 that are engaged with the
boss engagement parts 35 in the second mount attitude
in which the fixing member 10 is mounted onto the rotat-
ing shaft 1 from the other side of the fixing member
through hole 14.
[0046] Also in the blower unit according to the second
embodiment, the fixing member 10 is formed congruous-
ly about the virtual cross section L2 located midway in
the shaft direction of the fixing member 10 as in the first
embodiment. In addition, the fixing member 10 may be
formed plane-symmetrically with respect to the virtual
cross section L2. In the example illustrated in the draw-
ings (Fig. 16 and Fig. 17) in the second embodiment, the
fixing member 10 is mounted with the fixing member first
engagement parts 15 facing downward and is engaged
with the boss 30 (first mount attitude) .
[0047] In addition, as the aspect in which numerals 15
and 16 are surrounded by parentheses in Fig. 16 and
Fig. 17, the fixing member 10 can be engaged with the
boss 30 with the fixing member first engagement parts
16 facing downward with respect to the rotating shaft 1,
that is, with the fixing member 10 mounted upside down.
[0048] Fig. 18 illustrates another example of the sec-
ond embodiment and, in this example, the fixing member
through hole 14 is provided with the small-diameter part
14a having a diameter smaller than the outer diameter
of the rotating shaft 1 between the one side and the other
side.
[0049] Since the small-diameter part 14a is provided,
the fixing member 10 can be firmly mounted onto the
rotating shaft 1 in both the first mount attitude and the
second mount attitude of the fixing member 10.
[0050] Fig. 19 illustrates another example of the sec-
ond embodiment and, in this example, the fixing member
through hole 14 is provided with the tapered parts 14b
and 14c having diameters tapered gradually from the one
side and the other side to the small-diameter part 14a.
[0051] Since the small-diameter part 14a and the ta-
pered parts 14b and 14c are provided as described
above, the work for mounting the fixing member 10 onto
the rotating shaft 1 using depression can be performed
relatively easily even though the small-diameter part 14a
is present.
[0052] In the blower unit according to the second em-
bodiment described above, since the fixing member 10
is formed congruously or plane-symmetrically about the
virtual cross section L2 between the end of the one side
and the end of the other side as described above, the
fixing member 10 can be mounted onto the rotating shaft
1 from any side of the fixing member 10, thereby improv-
ing the flexibility of the mount direction of the fixing mem-
ber and the convenience of assembly.
[0053] As described above, according to the first em-
bodiment and the second embodiment of the invention,
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it is possible to obtain the fixing structure of the blower
unit for improving the flexibility of the mount direction of
the fixing member in the blower unit having the structure
in which the fan is fixed to the rotating shaft having a
circular cross section.
[0054] Although the blower unit according to the inven-
tion has been described above through the first embod-
iment and the second embodiment, it will be appreciated
that the invention is not limited to these two embodiments.

Industrial Applicability

[0055] The blower unit according to the invention can
be manufactured industrially and can be preferably used
especially for in-vehicle air conditioners.

Reference Signs List

[0056]

M: motor
1: rotating shaft
10: fixing member
11: fixing member first end surface
12: fixing member second end surface
13: fixing member outer peripheral surface
14: fixing member through hole
14a: small-diameter part
14b: tapered part
14c: tapered part
15: fixing member first engagement part
16: fixing member second engagement part
17: fixing member first restricting part
18: fixing member second restricting part
30: boss
31: boss first end surface
32: boss second end surface
33: boss outer peripheral surface
34: boss through hole
35: boss first engagement part
36: boss second engagement part
37: boss first restricting part
38: boss second restricting part
50: cone
60: fan
70: first restricting mechanism
80: second restricting mechanism
100: blower unit
L1: virtual axial line of rotating shaft
L2: virtual cross section

Claims

1. A blower unit 100 comprising:

a motor M provided with a rotating shaft 1 having
a circular cross section;

a resinous fixing member 10 mounted onto the
rotating shaft; and
a resinous fan 60 having a boss 30 attached to
the fixing member,

wherein the fixing member 10 includes
a fixing member through hole 14 to which the rotating
shaft 1 is press-fitted,
a fixing member first engagement part 15 to be en-
gaged with a boss engagement part 35 provided in
the boss 30 in a first mount attitude in which the ro-
tating shaft 1 is press-fitted from one side of the fixing
member through hole 14, and
a fixing member second engagement part 16 to be
engaged with the boss engagement part 35 in a sec-
ond mount attitude in which the rotating shaft 1 is
press-fitted from the other side of the fixing member
through hole 14.

2. The blower unit 100 according to claim 1,
wherein the fixing member through hole 14 has a
small-diameter part 14a between the one side and
the other side, the fixing member through hole 14
having a diameter smaller than an outer diameter of
the rotating shaft 1 at the small-diameter part.

3. The blower unit 100 according to claim 2,
wherein the fixing member through hole 14 has ta-
pered parts 14b and 14c having diameters tapered
gradually from the one side and the other side to the
small-diameter part 14a.

4. The blower unit 100 according to any one of claims
1 to 3,
wherein the fixing member 10 is formed so that the
one side is congruous with the other side about a
virtual cross section L2 located midway between the
end of the one side and the end of the other side.
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