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(54) BLOWER

(57) This blower includes: a housing including a re-
cess; a sleeve disposed in the recess and including a
first through-hole; a cap disposed above the sleeve and
including a second through-hole; a shaft extending
through the first through-hole and the second
through-hole; a propeller connected to an upper end of
the shaft; and a lubricant housed in the recess. First spac-
ing is formed between the outer side surface of the shaft
and the inner side surface of the sleeve. Second spacing
is formed between the outer side surface of the sleeve
and the inner side surface of the housing. Third spacing
is formed between the lower surface of the cap and the
upper surface of the sleeve. A first distance in the third
spacing that is the distance between the outer side sur-
face of the cap and the sleeve is less than a second
distance in the third spacing that is the distance between
the inner side surface of the cap and the sleeve.
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Description

TECHNICAL FIELD

[0001] The present disclosure relates to blowers.

BACKGROUND ART

[0002] Conventionally, in a blower mounted in an elec-
tronic device such as a laptop computer, the spacing be-
tween a shaft and a sleeve that rotatably holds the shaft
is filled with a lubricant (for example, refer to Patent Lit-
erature (PTL 1)).

Citation List

Patent Literature

[0003] PTL 1: Unexamined Japanese Patent Publica-
tion No. 2020-106045

SUMMARY OF INVENTION

[0004] If the lubricant contains air bubbles, the air bub-
bles may cause the shaft and the sleeve to come into
direct contact, which may cause seizing.
[0005] Thus, an object of the present disclosure is to
provide a blower with less seizing issues.
[0006] A blower according to one aspect of the present
disclosure includes: a housing including a recess that is
open upward; a sleeve disposed in the recess and in-
cluding a first through-hole; a cap disposed above the
sleeve and including a second through-hole; a shaft ex-
tending through the first through-hole and the second
through-hole; a propeller connected to an upper end of
the shaft; and a lubricant, wherein a lower end portion of
the cap is housed in the recess, first spacing is formed
between an outer side surface of the shaft and an inner
side surface of the sleeve, second spacing is formed be-
tween an outer side surface of the sleeve and an inner
side surface of the housing, third spacing that is connect-
ed to the first spacing and the second spacing is formed
between a lower surface of the cap and an upper surface
of the sleeve, a first distance in the third spacing is less
than a second distance in the third spacing, the first dis-
tance being a distance between an outer side surface of
the cap and the sleeve or a distance between the outer
side surface of the sleeve and the cap, the second dis-
tance being a distance between an inner side surface of
the cap and the sleeve or a distance between the inner
side surface of the sleeve and the cap, and the lubricant
is housed in the first spacing, the second spacing, and
the third spacing.
[0007] With the blower according to one aspect of the
present disclosure, seizing issues can be reduced.

BRIEF DESCRIPTION OF DRAWINGS

[0008]

[Fig. 1] Fig. 1 is a perspective view illustrating the
external appearance of a blower according to an ex-
emplary embodiment.
[Fig. 2] Fig. 2 is a cross-sectional perspective view
of a blower according to an exemplary embodiment.
[Fig. 3] Fig. 3 is an exploded perspective view of a
bearing portion and a shaft according to an exem-
plary embodiment.
[Fig. 4] Fig. 4 is a top view of a housing according to
an exemplary embodiment.
[Fig. 5] Fig. 5 is a cross-sectional perspective view
of a sleeve according to an exemplary embodiment.
[Fig. 6] Fig. 6 is a top view illustrating a sleeve ac-
cording to an exemplary embodiment that is housed
in a recess of a housing.
[Fig. 7] Fig. 7 is a perspective view of a cap according
to an exemplary embodiment as viewed from above.
[Fig. 8] Fig. 8 is a perspective view of a cap according
to an exemplary embodiment as viewed from below.
[Fig. 9] Fig. 9 is a cross-sectional view illustrating a
bearing portion according to an exemplary embodi-
ment.
[Fig. 10] Fig. 10 is a cross-sectional view illustrating
a bearing portion according to Variation 1.
[Fig. 11] Fig. 11 is a cross-sectional view illustrating
a bearing portion according to Variation 2.

DESCRIPTION OF EMBODIMENTS

[0009] A blower according to one aspect of the present
disclosure includes: a housing including a recess that is
open upward; a sleeve disposed in the recess and in-
cluding a first through-hole; a cap disposed above the
sleeve and including a second through-hole; a shaft ex-
tending through the first through-hole and the second
through-hole; a propeller connected to an upper end of
the shaft; and a lubricant, wherein a lower end portion of
the cap is housed in the recess, first spacing is formed
between an outer side surface of the shaft and an inner
side surface of the sleeve, second spacing is formed be-
tween an outer side surface of the sleeve and an inner
side surface of the housing, third spacing that is connect-
ed to the first spacing and the second spacing is formed
between a lower surface of the cap and an upper surface
of the sleeve, a first distance in the third spacing is less
than a second distance in the third spacing, the first dis-
tance being a distance between an outer side surface of
the cap and the sleeve or a distance between the outer
side surface of the sleeve and the cap, the second dis-
tance being a distance between an inner side surface of
the cap and the sleeve or a distance between the inner
side surface of the sleeve and the cap, and the lubricant
is housed in the first spacing, the second spacing, and
the third spacing.
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[0010] Thus, the first distance is less than the second
distance in the third spacing in which the lubricant is
housed and therefore, with this difference in distance,
the lubricant smoothly flows from the second distance to
the first distance in the third spacing. Since the third spac-
ing is connected to the first spacing and the second spac-
ing, the lubricant flows from the first spacing to the second
spacing via the third spacing because of the aforemen-
tioned flow in this area. With this flow, air bubbles in the
lubricant can be kept from accumulating at a predeter-
mined location, and therefore seizing issues in the shaft
and the sleeve due to the air bubbles can be reduced.
[0011] Furthermore, it is preferable that the cap include
a third through-hole at a position opposite the third spac-
ing.
[0012] Thus, the lubricant in the third spacing is con-
nected to the outside through the third through-hole of
the cap. Accordingly, the air bubbles in the lubricant can
be released through the third through-hole to the outside
of the cap. Therefore, clogging of the third spacing with
the air bubbles can be minimized, and it is possible to
achieve a stable flow of the lubricant.
[0013] Furthermore, it is preferable that the propeller
include: a cover portion configured to cover the third
through-hole from above; and a blade extending from the
cover portion.
[0014] Thus, the cover portion covers the third through-
hole, and therefore it is possible to restrict the entry of
dust and the like through the third through-hole.
[0015] Furthermore, it is preferable that the outer side
surface of the sleeve or the inner side surface of the hous-
ing include a cylindrical surface that forms the second
spacing.
[0016] If the second spacing includes a step or the like
in a cross-sectional view along the axis of the shaft, air
bubbles may accumulate at the step portion. In the
present aspect, since the outer side surface of the sleeve
or the inner side surface of the housing includes a cylin-
drical surface that forms the second spacing, it is possible
to reduce steps in the second spacing, and air bubble
accumulation can be minimized. This allows the air bub-
bles to smoothly flow along with the lubricant in the sec-
ond spacing.
[0017] Furthermore, it is preferable that the outer side
surface of the sleeve or the inner side surface of the hous-
ing include a groove that forms the second spacing.
[0018] Thus, the second spacing includes a groove
formed on the outer side surface of the sleeve or a groove
formed on the inner side surface of the housing, and
therefore a flow path for the lubricant can be formed using
these grooves. This flow path allows the lubricant to flow
smoothly.
[0019] Furthermore, it is preferable that a lower end
portion of the shaft be located at a level below a lower
surface of the sleeve, and fourth spacing that is connect-
ed to the first spacing and the second spacing be formed
between a bottom surface of the recess and the lower
surface of the sleeve.

[0020] Thus, fourth spacing that is connected to the
first spacing and the second spacing is formed between
the bottom surface of the recess of the housing and the
lower surface of the sleeve, and therefore it is possible
to circulate the lubricant through the fourth spacing, the
second spacing, and the third spacing in the stated order
when starting from the first spacing. This circulation
makes it easy to release the air bubbles in the lubricant
to the outside, allowing a further reduction in seizing is-
sues.
[0021] Furthermore, it is preferable that a third distance
between the bottom surface of the recess and the lower
surface of the sleeve in the fourth spacing be greater
than a fourth distance between the outer side surface of
the sleeve and the inner side surface of the housing in
the second spacing.
[0022] Thus, the third distance in the fourth spacing is
greater than the fourth distance in the second spacing,
and therefore the lubricant can flow smoothly from the
fourth spacing to the second spacing. As a result, the
flow of the lubricant in a circulation path becomes smooth,
making it easier to release the air bubbles to the outside.
[0023] Furthermore, it is preferable that the cap project
upward from the housing.
[0024] Thus, the cap projects upward from the housing,
and therefore it is possible to minimize the leakage of the
lubricant at this projecting portion. Accordingly, the lubri-
cant can flow stably for a long period of time.
[0025] Furthermore, it is preferable that the outer side
surface of the shaft or the inner side surface of the sleeve
include a guide groove in which the lubricant is propelled
downward during rotation of the shaft.
[0026] Thus, the outer side surface of the shaft or the
inner side surface of the sleeve includes a guide groove
in which the lubricant is propelled downward during ro-
tation of the shaft, and therefore it is possible to force the
lubricant from the first spacing to the fourth spacing or
from the third spacing to the first spacing. This allows the
lubricant to flow more smoothly, making it easy to release
the air bubbles to the outside.
[0027] Furthermore, it is preferable that the housing
include a fixing portion configured to fix the cap.
[0028] Thus, the cap is fixed with the fixing portion of
the housing, and therefore the fall of the cap can be min-
imized, and the leakage of the lubricant can also be min-
imized. Furthermore, when the cap is fixed, variations in
the first distance and the second distance in the third
spacing can be reduced. Accordingly, the lubricant can
flow stably for a long period of time.
[0029] Furthermore, it is preferable that the sleeve be
cylindrical and be fixed to the housing.
[0030] Thus, even in a blower in which a cylindrical
sleeve is fixed to a housing, air bubbles can be released
smoothly to the outside, and seizing issues can be re-
duced.
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EXEMPLARY EMBODIMENT

[0031] Hereinafter, with reference to the drawings,
blowers according to exemplary embodiments (including
variations thereof) of the present invention will be de-
scribed. Note that each exemplary embodiment de-
scribed below shows a general or specific example. The
numerical values, shapes, materials, structural ele-
ments, the arrangement and connection of the structural
elements, etc., shown in the following exemplary embod-
iments are mere examples, and are not intended to limit
the present invention. The respective figures do not nec-
essarily show precise dimensions, etc., The same or sim-
ilar structural elements are assigned the same reference
signs throughout the figures.
[0032] In the following description and the drawings, a
direction along the axis of a shaft included in the blower
is defined as a Z-axis direction, and directions orthogonal
to each other in a plane orthogonal to the Z-axis direction
are defined as an X-axis direction and a Y-axis direction.
Note that depending on the mode of use, it is conceivable
that the Z-axis direction may be other than the up-down
direction; however, for the sake of explanation, the fol-
lowing description assumes that the Z-axis direction is
the up-down direction.
[0033] In the following description, an expression indi-
cating a relative direction or a posture such as "parallel"
and "orthogonal" encompasses a direction or posture
that is not the intended direction or posture in a strict
sense. For example, the sentence "two directions are
parallel" not only means that said two directions are per-
fectly parallel, but also means that said two directions
are substantially parallel, specifically, for example, about
a few percent difference between said two directions is
allowed.

[Configuration of Blower]

[0034] First, the outline of blower 10 according to an
exemplary embodiment will be described. Fig. 1 is a per-
spective view illustrating the external appearance of
blower 10 according to the exemplary embodiment. Fig.
2 is a cross-sectional perspective view of blower 10 ac-
cording to the exemplary embodiment. Specifically, Fig.
2 is a cross-sectional perspective view in which a cut
surface including line II-II in Fig. 1 is viewed.
[0035] As illustrated in Fig. 1 and Fig. 2, blower 10 ac-
cording to the exemplary embodiment includes frame 20,
rotor portion 30, stator portion 40, and bearing portion 50.
[0036] Frame 20, which is a member that houses rotor
portion 30, stator portion 40, and bearing portion 50, in-
cludes opening portion 21 in the shape of a column that
is open in the up-down direction. At a lower end portion
in opening portion 21, a plurality of beam portions 22 (in
Fig. 2, only one beam portion 22 is illustrated) extending
from the inner edge to the center of opening portion 21
are arranged radially. Base 23 that holds rotor portion
30, stator portion 40, and bearing portion 50 is coupled

to leading ends of the plurality of beam portions 22. In
other words, base 23 is disposed in a center area of open-
ing portion 21.
[0037] Rotor portion 30 includes propeller 31, yoke 32,
and magnet 33. Propeller 31 includes: body portion 311
in the shape of a cylinder with a closed bottom; and a
plurality of blades 312 extending outward from the pe-
riphery of body portion 311.
[0038] Body portion 311 is formed in the shape of a
cylinder that includes bottom portion 313 in an upper area
and is open in a lower area. Yoke 32 in the shape of a
cylinder is attached to the inner peripheral surface of body
portion 311, and magnet 33 in the shape of a cylinder is
attached to the inner peripheral surface of yoke 32. Shaft
314 in the shape of a column having an axis extending
in the Z-axis direction is fixed in an area of bottom portion
313 that is located at the center in a plan view (as viewed
in the Z-axis direction).
[0039] Stator portion 40 is a portion that generates
magnetic flux according to a drive current. Stator portion
40 includes: stator core 41; a plurality of coils 42 attached
to stator core 41; and circuit board 43 for supplying elec-
tric power to each coil 42. Stator core 41 is, for example,
a laminated steel plate formed by axially stacking mag-
netic steel sheets such as silicon steel sheets. Stator
core 41 is directly or indirectly connected to base 23.
Stator core 41 includes a plurality of teeth 411 that project
outward, and coils 42 are attached to respective teeth
411. As a result, the plurality of coils 42 are arranged at
equal intervals along a circumference centered on stator
core 41. The plurality of coils 42, which are a collection
of wound conducting wires, are electrically connected to
circuit board 43 disposed directly below coils 42. Each
coil 42 is disposed inward of yoke 32 and magnet 33.
[0040] Next, bearing portion 50 will be described in de-
tail. Bearing portion 50 is a portion that rotatably supports
shaft 314 of propeller 31. Fig. 3 is an exploded perspec-
tive view of bearing portion 50 and shaft 314 according
to the exemplary embodiment. As illustrated in Fig. 3,
bearing portion 50 includes housing 60, sleeve 70, and
cap 80.
[0041] Housing 60 is a member that houses a portion
of shaft 314, sleeve 70, and cap 80. Fig. 4 is a top view
of housing 60 according to the exemplary embodiment.
As illustrated in Fig. 3 and Fig. 4, housing 60 includes:
base portion 61 in the form of an oval plate in a plan view;
and cylindrical portion 62 projecting upward from base
portion 61. Cylindrical portion 62 is open at the top and
has a bottom at a lower end. Therefore, the inside of
cylindrical portion 62 is recess 63 in the shape of a column
including an opening at the top. On the inner peripheral
surface of recess 63, a pair of first housing grooves 64
extending from the upper end portion to the bottom along
the Z axis is formed at positions that are opposite to each
other in the X-axis direction.
[0042] As illustrated in Fig. 4, depression 631 in the
shape of a circle is formed in a center area of the bottom
surface of recess 63, and receiving plate 632 (refer to
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Fig. 9) that receives a leading end of shaft 314 is disposed
in depression 631. On the bottom surface of recess 63,
a pair of second housing grooves 65 extending along the
X axis are formed in order to connect respective first
housing grooves 64 and depression 631.
[0043] Fig. 5 is a cross-sectional perspective view of
sleeve 70 according to the exemplary embodiment. Spe-
cifically, Fig. 5 is a cross-sectional perspective view in
which a cut surface including line V-V in Fig. 3 is viewed.
As illustrated in Fig. 3 and Fig. 5, sleeve 70 is a cylindrical
member through which first through-hole 71 extending
along the Z axis is formed in an area that is located at
the center as viewed in the Z-axis direction. In first
through-hole 71, shaft 314 is disposed so as to extend
through first through-hole 71. A plurality of guide grooves
72 are formed on the inner peripheral surface (inner side
surface) of sleeve 70, that is, the inner peripheral surface
thereof that forms first through-hole 71. The plurality of
guide grooves 72 are arranged at predetermined inter-
vals in the circumferential direction. The shape of each
guide groove 72 is such that an upper portion and a lower
portion thereof are bent and a middle portion therebe-
tween is in a straight line along the Z-axis. For example,
in the case where shaft 314 rotates counterclockwise as
viewed in the positive Z-axis direction (as viewed from
above), the bent shape of the upper portion and the lower
portion of guide groove 72 is tapered in the direction of
rotation of shaft 314. The spacing between shaft 314 and
sleeve 70 is filled with lubricant 90 (refer to Fig. 9); when
shaft 314 rotates, said shape of each guide groove 72
allows lubricant 90 to be propelled downward. Note that
the number of guide grooves 72 to be provided or the
shape of each guide groove 72 are not limited as long
as this allows lubricant 90 to be propelled downward.
[0044] The outer peripheral surface (outer side sur-
face) of sleeve 70, which has no constrictions, is a cylin-
drical surface. Projecting portion 73 that projects upward
is formed on the upper surface of sleeve 70 around first
through-hole 71. The outer peripheral surface of project-
ing portion 73 is tapered upward. An area of the upper
surface of sleeve 70 other than projecting portion 73 and
a leading end surface (upper surface) of projecting por-
tion 73 are flat surfaces.
[0045] Fig. 6 is a top view illustrating sleeve 70 accord-
ing to the exemplary embodiment that is housed in recess
63 of housing 60. As illustrated in Fig. 6, a plurality of
caulked portions 74 are formed in edge areas of the upper
surface of sleeve 70. With each caulked portion 74, a
portion of the outer peripheral surface of sleeve 70 ex-
pands outward and is joined to the inner peripheral sur-
face of housing 60 or fits into first housing groove 64 to
the extent that said first housing groove 64 is not blocked,
for example. Thus, sleeve 70 is fixed in recess 63 of hous-
ing 60.
[0046] Fig. 7 is a perspective view of cap 80 according
to the exemplary embodiment as viewed from above. Fig.
8 is a perspective view of cap 80 according to the exem-
plary embodiment as viewed from below. As illustrated

in Fig. 7 and Fig. 8, cap 80 is a member formed in the
shape of a cylinder, and the inside thereof is second
through-hole 81. The upper surface of cap 80 is formed
flat. Cap recess 82 depressed upward in the shape of a
truncated cone is formed on the lower surface of cap 80
around second through-hole 81. Furthermore, on the low-
er surface of cap 80 and the inner peripheral surface of
cap recess 82, a pair of cap grooves 83 extending along
the X axis are formed at positions between which second
through-hole 81 is located. Third through-hole 84 extend-
ing up to the upper surface of cap 80 is formed on each
cap groove 83 (refer to Fig. 7 and Fig. 9).
[0047] Fig. 9 is a cross-sectional view of bearing por-
tion 50 according to the exemplary embodiment. Fig. 9
illustrates a cross-section extending along the axis of
shaft 314. In Fig. 9, a portion of shaft 314, sleeve 70, and
cap 80 are housed in housing 60. Shaft 314 is indicated
by a dashed-double-dotted line in Fig. 9. As illustrated in
Fig. 9, receiving plate 632, sleeve 70, and cap 80 in order
from a low level are housed in recess 63 of housing 60.
Specifically, receiving plate 632 in the shape of a disc is
disposed in depression 631 of the bottom surface of re-
cess 63. Receiving plate 632 receives a lower end portion
of shaft 314 extending through first through-hole 71 of
sleeve 70 and second through-hole 81 of cap 80. The
lower end portion of shaft 314 is located below the lower
surface of sleeve 70 and is in contact with receiving plate
632. The lower end portion of shaft 314 is formed in the
shape of a sphere, and therefore the lower end portion
and receiving plate 632 are in contact in the form similar
to a point contact. Accordingly, shaft 314 can rotate
smoothly.
[0048] Sleeve 70, which is disposed above receiving
plate 632, is fixed in recess 63 with caulked portions 74
mentioned above. Cap 80, which has a lower end portion
housed in recess 63, has an upper end portion projecting
from housing 60. Specifically, the lower end portion of
cap 80 is fixed by being pressed into recess 63 of housing
60. A portion of housing 60 into which the lower end por-
tion of cap 80 is pressed is fixing portion 67 (refer to Fig.
4) that fixes cap 80. Specifically, the lower end portion
of cap 80 is pressed and fixed to the upper end portion
of recess 63 of housing 60 throughout the entire circum-
ference thereof other than first housing grooves 64; thus,
this upper end portion serves as fixing portion 67. Note
that the form of fixing portion 67 is not limited as long as
the fixing portion can fix cap 80. For example, a fixing
portion using caulk or a fixing portion that fixes cap 80
with another member may also be used. A part of the
lower end portion of cap 80 that corresponds to each of
first housing grooves 64 is at a distance from housing
60, meaning that each of first housing grooves 64 is con-
nected to an external space (refer to circle C in Fig. 9).
[0049] First spacing S1 is formed between the outer
peripheral surface (outer side surface) of shaft 314 and
the inner peripheral surface (inner side surface) of sleeve
70. Specifically, first spacing S1 is provided at paired
positions between which shaft 314 is located.
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[0050] Second spacing S2 is formed between the outer
peripheral surface (outer side surface) of sleeve 70 and
the inner peripheral surface (inner side surface) of recess
63 of housing 60. Specifically, second spacing S2 is pro-
vided at paired positions between which sleeve 70 is lo-
cated. Each second spacing S2 includes first housing
groove 64 formed on the inner peripheral surface of re-
cess 63. Second spacing S2 has a uniform shape as a
whole in a cross-sectional view and extends along the Z
axis.
[0051] Third spacing S3, which is connected to first
spacing S1 and second spacing S2, is formed between
the lower surface of cap 80 and the upper surface of
sleeve 70. Specifically, third spacing S3 is provided at
paired positions between which shaft 314 is located.
Each third spacing S3 includes cap groove 83 formed on
the lower surface of cap 80.
[0052] Fourth spacing S4, which is connected to first
spacing S1 and second spacing S2, is formed between
the lower surface of sleeve 70 and the bottom surface of
recess 63 of housing 60. Specifically, fourth spacing S4
is provided at paired positions between which shaft 314
is located. Each fourth spacing S4 includes second hous-
ing groove 65 formed on the bottom surface of recess 63.
[0053] Lubricant 90 is housed in recess 63 of housing
60. In Fig. 9, lubricant 90 is shown with dot shading. Lu-
bricant 90 is also housed in first spacing S1, second spac-
ing S2, third spacing S3, and fourth spacing S4. Lubricant
90 is also housed in second through-hole 81 and each
of third through-holes 84 of cap 80.
[0054] Connecting portion 315, which projects down-
ward, is formed in a center area of the lower surface of
body portion 311 of propeller 31. Connecting portion 315
is a part to which the upper end portion of shaft 314 fits
and is connected. Body portion 311 is disposed above
third through-holes 84 and covers third through-holes 84
from above. This means that body portion 311 is one
example of a cover portion that covers third through-
holes 84 from above.

[Operation]

[0055] Next, the operation of blower 10 will be de-
scribed. When an electric current is supplied to each coil
42 of blower 10, magnetic flux is generated at corre-
sponding teeth 411. With the effect of the magnetic flux
generated between teeth 411 and magnet 33, torque act-
ing in the circumferential direction is generated between
stator portion 40 and rotor portion 30. As a result, pro-
peller 31 rotates around shaft 314, and blades 312 create
an air flow. Shaft 314 which rotates is stably supported
on bearing portion 50.
[0056] When shaft 314 rotates, lubricant 90 in recess
63 of housing 60 forms a circulating flow through first
spacing S1, fourth spacing S4, second spacing S2, and
third spacing S3. Specifically, with the rotation of shaft
314, propulsion attributable to guide grooves 72 of sleeve
70 acts on lubricant 90 in first spacing S1. Accordingly,

a downward flow of lubricant 90 is produced in first spac-
ing S1. Lubricant 90 that has flowed downward in first
spacing S1 moves into fourth spacing S4. Lubricant 90
flows in second housing groove 65 included in fourth
spacing S4, outward in the radial direction of recess 63,
and moves into second spacing S2. Lubricant 90 flows
upward in first housing groove 64 included in second
spacing S2, and moves into third spacing S3. Lubricant
90 flows in cap groove 83 included in third spacing S3,
inward in the radial direction of recess 63, and moves
into first spacing S1. When this flow is repeated, lubricant
90 circulates through first spacing S1, fourth spacing S4,
second spacing S2, and third spacing S3. In the present
exemplary embodiment, first spacing S1, second hous-
ing groove 65, second housing groove 64, and cap
groove 83 form a circulation path.
[0057] In this manner, lubricant 90 circulates in recess
63 of housing 60, and therefore air bubbles B contained
in lubricant 90 can be kept from accumulating in each
spacing. A the time of circulation, air bubbles B are re-
leased to the outside through third through-holes 84 of
cap 80 and first housing grooves 64. Note that each of
third through-holes 84 is formed so as to have a cross
section that allows the surface tension of lubricant 90 to
be maintained. Similarly, each of first housing grooves
64 is also formed so as to have a cross section that allows
the surface tension to be maintained. Thus, leakage of
lubricant 90 through third through-holes 84 and first hous-
ing grooves 64 is minimized.
[0058] First distance t1 in third spacing S3, which is
the distance between the outer side surface of cap 80
and sleeve 70 or the distance between the outer side
surface of sleeve 70 and cap 80, is less than second
distance t2 in third spacing S3, which is the distance be-
tween the inner side surface of cap 80 and sleeve 70 or
the distance between the inner side surface of sleeve 70
and cap 80; therefore, the flow in second distance t2 can
be fast. Thus, in third spacing S3, lubricant 90 can easily
flow from second distance t2 to first distance t1, allowing
smooth circulation as a whole. Specifically, first distance
t1 is the distance between the leading end surface of
projecting portion 73 of sleeve 70 and the inner top sur-
face of cap recess 82 of cap 80. Second distance t2 is
the distance between a portion of the upper surface of
sleeve 70 other than projecting portion 73 and a portion
of the lower surface of cap 80 other than cap recess 82.
The distance between the inner peripheral surface of pro-
jecting portion 73 of sleeve 70 and the inner peripheral
surface of cap recess 82 of cap 80 preferably has a value
between first distance t1 and second distance t2 in order
to achieve smoother circulation.
[0059] Furthermore, third distance t3 between the bot-
tom surface of recess 63 and the lower surface of sleeve
70 in fourth spacing S4 is preferably greater than fourth
distance t4 between the outer peripheral surface of
sleeve 70 and the inner peripheral surface of recess 63
in second spacing S2 in order to achieve smoother cir-
culation. Moreover, the relationship first distance t1 <

9 10 



EP 4 443 009 A1

7

5

10

15

20

25

30

35

40

45

50

55

second distance t2 < fourth distance t4 < third distance
t3 is preferably satisfied in order to achieve yet smoother
circulation.

[Advantageous Effects, etc.]

[0060] As described above, blower 10 according to the
present exemplary embodiment includes: housing 60 in-
cluding recess 63 that is open upward; sleeve 70 dis-
posed in recess 63 and including first through-hole 71;
cap 80 disposed above sleeve 70 and including second
through-hole 81; shaft 314 extending through first
through-hole 71 and second through-hole 81; propeller
31 connected to an upper end of shaft 314; and lubricant
90. A lower end portion of cap 80 is housed in recess 63.
First spacing S1 is formed between an outer peripheral
surface (outer side surface) of shaft 314 and an inner
peripheral surface (inner side surface) of sleeve 70. Sec-
ond spacing S2 is formed between an outer peripheral
surface (outer side surface) of sleeve 70 and an inner
peripheral surface (inner side surface) of housing 60.
Third spacing S3 that is connected to first spacing S1
and second spacing S2 is formed between a lower sur-
face of cap 80 and an upper surface of sleeve 70. First
distance t1 in third spacing S3 that is a distance between
an outer side surface of cap 80 and sleeve 70 or a dis-
tance between the outer side surface of sleeve 70 and
cap 80 is less than second distance t2 in third spacing
S3 that is a distance between an inner side surface of
cap 80 and sleeve 70 or a distance between the inner
side surface of sleeve 70 and cap 80. Lubricant 90 is
housed in first spacing S1, second spacing S2, and third
spacing S3.
[0061] Thus, first distance t1 is less than second dis-
tance t2 in third spacing S3 and therefore, the flow in
second distance t2 can be fast. Thus, in third spacing
S3, lubricant 90 can easily flow from second distance t2
to first distance t1, allowing smooth circulation as a whole.
When lubricant 90 circulates smoothly, air bubbles B in
lubricant 90 are kept from accumulating at a predeter-
mined location, and therefore seizing issues in shaft 314
and sleeve 70 due to air bubbles B can be reduced.
[0062] Furthermore, cap 80 includes third through-hole
84 at a position opposite third spacing S3.
[0063] Thus, lubricant 90 in third spacing S3 is con-
nected to the outside through third through-hole 84 of
cap 80. Accordingly, air bubbles B in lubricant 90 can be
released through third through-hole 84 to the outside of
cap 80. Therefore, clogging of third spacing S3 with air
bubbles B can be minimized, and it is possible to achieve
stable circulation. Furthermore, since air bubbles B are
released to the outside, it is possible to reduce air bubbles
B that are drawn into lubricant 90; as a result, seizing
issues in shaft 314 and sleeve 70 can be further reduced.
[0064] Furthermore, propeller 31 includes: body por-
tion 311 (cover portion) configured to cover third through-
hole 84 from above; and a blade 312 extending from body
portion 311.

[0065] Thus, body portion 311 covers third through-
hole 84, and therefore it is possible to restrict the entry
of dust and the like through third through-hole 84.
[0066] Furthermore, the outer side surface of sleeve
70 includes a cylindrical surface that forms second spac-
ing S2.
[0067] If second spacing S2 includes a step or the like
in a cross-sectional view along the axis of shaft 314, air
bubbles B may accumulate at the step portion. In the
present exemplary embodiment, since the outer side sur-
face of sleeve 70 includes a cylindrical surface that forms
second spacing S2, it is possible to reduce steps in sec-
ond spacing S2, and accumulation of air bubbles B can
be minimized. This allows air bubbles B to smoothly flow
along with lubricant 90 in second spacing S2.
[0068] Furthermore, the inner peripheral surface of
housing 60 includes first housing groove 64 (a groove)
that forms second spacing S2.
[0069] Thus, second spacing S2 includes first housing
groove 64 formed on the inner peripheral surface of hous-
ing 60, and therefore a flow path for lubricant 90 can be
formed using first housing groove 64. This flow path al-
lows lubricant 90 to flow smoothly.
[0070] Furthermore, a lower end portion of shaft 314
is located at a level below a lower surface of sleeve 70,
and fourth spacing S4 that is connected to first spacing
S1 and second spacing S2 is formed between a bottom
surface of recess 63 and the lower surface of sleeve 70.
[0071] Thus, fourth spacing S4 that is connected to
first spacing S1 and second spacing S2 is formed be-
tween the bottom surface of recess 63 of housing 60 and
the lower surface of sleeve 70, and therefore it is possible
to circulate lubricant 90 through fourth spacing S4, sec-
ond spacing S2, and third spacing S3 in the stated order
when starting from first spacing S1. This circulation
makes it easy to release the air bubbles in lubricant 90
to the outside, allowing a further reduction in seizing is-
sues.
[0072] Furthermore, third distance t3 between the bot-
tom surface of recess 63 and the lower surface of sleeve
70 in fourth spacing S4 is greater than fourth distance t4
between the outer peripheral surface of sleeve 70 and
the inner peripheral surface of housing 60 in second
spacing S2.
[0073] Thus, third distance t3 in fourth spacing S4 is
greater than fourth distance t4 in second spacing S2, and
therefore lubricant 90 can flow smoothly from fourth spac-
ing S4 to second spacing S2. As a result, the flow of
lubricant 90 in a circulation path becomes smooth, mak-
ing it easier to release air bubbles B to the outside.
[0074] Furthermore, cap 80 projects upward from
housing 60.
[0075] Thus, cap 80 projects upward from housing 60,
and therefore it is possible to minimize the leakage of
lubricant 90 at this projecting portion. Accordingly, lubri-
cant 90 can flow stably for a long period of time.
[0076] Furthermore, the inner peripheral surface of
sleeve 70 includes guide groove 72 in which lubricant 90
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is propelled downward during rotation of shaft 314.
[0077] Thus, the inner peripheral surface of sleeve 70
includes guide groove 72 in which lubricant 90 is pro-
pelled downward during rotation of shaft 314, and there-
fore it is possible to force lubricant 90 from first spacing
S1 to fourth spacing S4 or from third spacing S3 to first
spacing S 1. This allows lubricant 90 to flow more smooth-
ly, making it easy to release air bubbles B to the outside.
[0078] Furthermore, housing 60 includes fixing portion
67 configured to fix cap 80.
[0079] Thus, cap 80 is fixed with fixing portion 67 of
housing 60, and therefore the fall of cap 80 can be min-
imized, and the leakage of lubricant 90 can also be min-
imized. Furthermore, when cap 80 is fixed, variations in
first distance t1 and second distance t2 in third spacing
S3 can be reduced. Accordingly, lubricant 90 can flow
stably for a long period of time.
[0080] Furthermore, sleeve 70 is cylindrical and is fixed
to housing 60.
[0081] Thus, even in blower 10 in which cylindrical
sleeve 70 is fixed to housing 60, air bubbles B can be
released smoothly to the outside, and seizing issues can
be reduced.

[Other Variations]

[0082] Blower 10 according to the present exemplary
embodiment has been described thus far, but the present
invention is not limited to the exemplary embodiment de-
scribed above. The exemplary embodiment disclosed
herein is an exemplification in all aspects, and is not in-
tended to be limiting; equivalents of the Claims and all
modifications are intended to be included in the scope of
the present invention. In the following description, parts
that are substantially the same as those in the above
exemplary embodiment have the same reference signs
as in the above exemplary embodiment, and description
thereof may be omitted.
[0083] For example, the above exemplary embodi-
ment illustrates the case where fourth spacing S4 con-
stitutes a part of the circulation path. However, lubricant
90 can circulate even when there is no fourth spacing
S4. Fig. 10 is a cross-sectional view of bearing portion
50a according to Variation 1. Specifically, Fig. 10 corre-
sponds to Fig. 9. As illustrated in Fig. 10, sleeve 70a
included in bearing portion 50a has a lower surface in
contact with the bottom surface of housing 60, and there
is no fourth spacing (second housing groove). A pair of
circulation through-holes 79 which extend through the
inner peripheral surface and the outer peripheral surface
of sleeve 70a are provided in a lower area of sleeve 70a
so as to extend radially. The pair of circulation through-
holes 79 are arranged in a straight line and both connect-
ed to first spacing S1 and second spacing S2. Each of
circulation through-holes 79 constitutes a part of the cir-
culation path for lubricant 90.
[0084] Furthermore, the bearing portion may be with-
out fourth spacing S4 or circulation through-holes 79. In

this case, it is sufficient that second distance t2 be set to
a value such that capillary action will work. For example,
there are cases where air bubbles B are drawn into lu-
bricant 90 immediately after sleeve 70, cap 80, and shaft
314 are assembled in recess 63 of housing 60. In this
case, capillary action works in second distance t2 and
thus, lubricant 90 flows from second distance t2 to first
distance t1 in third spacing S3. Since third spacing S3 is
connected to first spacing S1 and second spacing S2,
the aforementioned flow allows lubricant 90 to flow from
first spacing S1 to second spacing S2 via third spacing
S3 in this area. With this flow, air bubbles B in lubricant
90 can be kept from accumulating at a predetermined
location. Therefore, seizing issues in shaft 314 and
sleeve 70 due to air bubbles B can be reduced.
[0085] Furthermore, the above exemplary embodi-
ment illustrates the case where first housing groove 64
constitutes a part of the circulation path. However, a por-
tion different from first housing groove 64 may constitute
a part of the circulation path. Fig. 11 is a cross-sectional
view of bearing portion 50b according to Variation 2. Spe-
cifically, Fig. 11 corresponds to Fig. 9. As illustrated in
Fig. 11, recess 63b of housing 60b has a shape with no
constrictions and the inner peripheral surface thereof is
cylindrical. In other words, the first housing groove is not
formed in recess 63b. A pair of sleeve grooves 75
(grooves) which extend from the upper end to the lower
end of sleeve 70b along the axis thereof are formed on
the outer peripheral surface of sleeve 70b. Each of sleeve
grooves 75 is included in second spacing S2 and consti-
tutes a part of the circulation path. Since the first housing
groove is not formed in recess 63b of housing 60b as
mentioned earlier, cap 80 is pressed and fixed to the
upper end portion of recess 63 throughout the entire cir-
cumference thereof. This means that the entire circum-
ference of the upper end portion of recess 63b serves as
fixing portion 67b in this case. Note that alternative im-
plementations are possible in which the first housing
groove is provided on the inner peripheral surface of the
recess of the housing and the sleeve groove is provided
on the outer peripheral surface of the sleeve.
[0086] Furthermore, the above exemplary embodi-
ment illustrates the case where the guide groove 72 is
formed on the inner peripheral surface of sleeve 70, but
a guide groove may be formed on the outer peripheral
surface of shaft 314.
[0087] Furthermore, the above exemplary embodi-
ment illustrates cap 80 formed in the shape of a cylinder,
but the cap may include an upper end portion protruding
radially outward as a flange portion relative to a lower
end portion. In this case, the flange portion can cover the
recess of the housing from above, and therefore leakage
of the lubricant can be minimized.
[0088] The above exemplary embodiment illustrates
the case where the distance between the outer side sur-
face of cap 80 and sleeve 70 and the distance between
the outer side surface of sleeve 70 and cap 80 are the
same. However, there are cases where the distance be-
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tween the outer side surface of cap 80 and sleeve 70 and
the distance between the outer side surface of sleeve 70
and cap 80 are different. In this case, it is sufficient that
first distance t1 be set to an appropriate distance selected
through experiments, simulations, and the like.
[0089] The above exemplary embodiment illustrates
the case where the distance between the inner side sur-
face of cap 80 and sleeve 70 and the distance between
the inner side surface of sleeve 70 and cap 80 are the
same. However, there are cases where the distance be-
tween the inner side surface of cap 80 and sleeve 70 and
the distance between the inner side surface of sleeve 70
and cap 80 are different. In this case, it is sufficient that
second distance t2 be set to an appropriate distance se-
lected through experiments, simulations, and the like.
[0090] Forms obtained by arbitrarily combining struc-
tural elements included in the above exemplary embod-
iment and variations thereof are included within the scope
of the present invention.

INDUSTRIAL APPLICABILITY

[0091] The present disclosure is useful in a blower that
is installed in an electronic device, for example.

REFERENCE SIGNS LIST

[0092]

10 blower
20 frame
21 opening portion
22 beam portion
23 base
30 rotor portion
31 propeller
32 yoke
33 magnet
40 stator portion
41 stator core
42 coil
43 circuit board
50, 50a, 50b bearing portion
60, 60b housing
61 base portion
62 cylindrical portion
63, 63b recess
64 first housing groove (groove)
65 second housing groove
67, 67b fixing portion
70, 70a, 70b sleeve
71 first through-hole
72 guide groove
73 projecting portion
74 caulked portion
75 sleeve groove (groove)
79 circulation through-hole
80 cap

81 second through-hole
82 cap recess
83 cap groove
84 third through-hole
90 lubricant
311 body portion (cover portion)
312 blade
313 bottom portion
314 shaft
315 connecting portion
411 teeth
631 depression
632 receiving plate
B air bubbles
C circle
S1 first spacing
S2 second spacing
S3 third spacing
S4 fourth spacing
t1 first distance
t2 second distance
t3 third distance
t4 fourth distance

Claims

1. A blower comprising:

a housing including a recess that is open up-
ward;
a sleeve disposed in the recess and including a
first through-hole;
a cap disposed above the sleeve and including
a second through-hole;
a shaft extending through the first through-hole
and the second through-hole;
a propeller connected to an upper end of the
shaft; and
a lubricant, wherein
a lower end portion of the cap is housed in the
recess,
first spacing is formed between an outer side
surface of the shaft and an inner side surface of
the sleeve,
second spacing is formed between an outer side
surface of the sleeve and an inner side surface
of the housing,
third spacing that is connected to the first spac-
ing and the second spacing is formed between
a lower surface of the cap and an upper surface
of the sleeve,
a first distance in the third spacing is less than
a second distance in the third spacing, the first
distance being a distance between an outer side
surface of the cap and the sleeve or a distance
between the outer side surface of the sleeve and
the cap, the second distance being a distance
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between an inner side surface of the cap and
the sleeve or a distance between the inner side
surface of the sleeve and the cap, and
the lubricant is housed in the first spacing, the
second spacing, and the third spacing.

2. The blower according to claim 1, wherein
the cap includes a third through-hole at a position
opposite the third spacing.

3. The blower according to claim 2, wherein
the propeller includes:

a cover portion configured to cover the third
through-hole from above; and
a blade extending from the cover portion.

4. The blower according to any one of claims 1 to 3,
wherein
the outer side surface of the sleeve or the inner side
surface of the housing includes a cylindrical surface
that forms the second spacing.

5. The blower according to claim 4, wherein
the outer side surface of the sleeve or the inner side
surface of the housing includes a groove that forms
the second spacing.

6. The blower according to any one of claims 1 to 5,
wherein

a lower end portion of the shaft is located at a
level below a lower surface of the sleeve, and
fourth spacing that is connected to the first spac-
ing and the second spacing is formed between
a bottom surface of the recess and the lower
surface of the sleeve.

7. The blower according to claim 6, wherein
a third distance between the bottom surface of the
recess and the lower surface of the sleeve in the
fourth spacing is greater than a fourth distance be-
tween the outer side surface of the sleeve and the
inner side surface of the housing in the second spac-
ing.

8. The blower according to any one of claims 1 to 7,
wherein
the cap projects upward from the housing.

9. The blower according to any one of claims 1 to 8,
wherein
the outer side surface of the shaft or the inner side
surface of the sleeve includes a guide groove in
which the lubricant is propelled downward during ro-
tation of the shaft.

10. The blower according to any one of claims 1 to 9,

wherein
the housing includes a fixing portion configured to
fix the cap.

11. The blower according to any one of claims 1 to 10,
wherein
the sleeve is cylindrical and is fixed to the housing.
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