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POWER BLOWER

ABSTRACT

In a power blower, an operating handle (19) is fixed on a fan housing (12)
via a damping mechanism (73) resiliently supporting the handle in such a
manner as to permit displacement of the handle with respect to the housing in
three directions: axial direction of a discharge duct; and two directions
perpendicular to the axial direction. The mechanism includes first and second
shaft sections (81,82) extending from the housing, first and second cylindrical
mounting sections (83,84) formed on the handle, damping members (85) each
fittingly interposed between one of the mounting sections and one of the shaft
sections and having protrusions (97) contacting the inner peripheral surface of
the mounting section. Each of the mounting sections fits the outer peripheral
surface (92) of the damping member without interfering with the shaft section.
Retainer member (68,94) is provided at the distal end of each of the shaft

sections for holding the damping member.
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Description

[0001] The present invention relates to an improved power blower capable of
minimizing vibrations passing from a drive source, such as an engine, to an operating
handle to be gripped by a human operator. In particular, the present invention relates
to a power blower according to the preamble part of claim 1.

[0002] In the field of hand-held or portable air blowers, vibration damping (i.e., anti-
vibration) structures have been in practical use, where vibration damping members are
interposed between an operating handle to be gripped by a human operator and a
drive source, such as an engine, of the air blower. Among examples of the
conventionally-known vibration damping structures is one that has rubber-made
cylindrical vibration damping members interposed between various components in a
hand-held or portable air blower (for example, Japanese Utility Model Publication No.
HEI-6-49865).

[0003] Fig. 16 is a sectional view of the conventiona! vibration damping structure of the
portable air blower 201 disclosed in the utility mode! publication, which comprises an
engine (not shown), engine cover 202 and operating handle 203. Such a vibration
damping structure is provided on front and rear portions of the operating handle 203
and located inwardly of the engine cover 202. As shown, the vibration damping
structure, provided in each of the front and rear portions of the operating handle 203,
includes the rubber-made cylindrical vibration damping member 204 interposed
between the handle 203 and the engine cover 202 (specifically, mounting seat 205
projecting from the cover 202). Coordinate axes X, Y and Z shown in a lower section
of the figure indicate three mutually- perpendicular directions of linear movement; "X"
represents a horizontal linear movement axis (perpendicular to the sheet of the figure),
"Y" represents a vertical axis perpendicular to the X axis, and "Z" represents a
horizontal axis perpendicular to both of the X and Y axes.

[0004] However, although each of the vibration damping members 204 in the air blower
201 can absorb vertical vibrations (i.e., vibrations in the Y-axis direction) and back-and-
forth vibrations (i.e., vibrations in the X-axis direction) to thereby reduce the vibrations
passing to the handle 203, it can not absorb left-and-right vibrations (i.e., vibrations in
the Z-axis direction) due to interference by the mounting seat 205 and handle 203.
Because of the lefl-and-right (i.e., Z-axis
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direction) vibrations passing to the operating handle 203, the vibration damping
member 204 can not suppress the vibrations in all of the three (X-, Y- and Z-axis)
directions.

[0005] The vibration damping structure in the air blower 201 is also disadvantageous in
that it would take a considerable amount of time and labor to install the operating
handle 103. Namely, for installation of the operating handle 203, the vibration damping
members 204 are first passed through the two (i.e., front and rear) mounting seats 205
of the engine cover 202 in such a manner that the damping members 204 are fitted
over and hence retained at their middle by the corresponding seats 205 against
accidental detachment. Then, the handle halves of the operating handle 203 are fitted
around the damping members 204. Such operations are very cumbersome and time-

consuming.

[0006] A power blower according to the preamble part of claim 1 is disclosed in
document US-A-4 674 146. The conventional power blower comprises a handle
mounted to a housing of the blower by interposing a resilient vibration damping
member between the handle and the blower housing. The vibration damping member
is capable of deforming in all directions allowing displacement of the handle with
respect to the blower housing such as to suppress the transmission of engine
vibrations to the handle.

[0007] Further, document US-A-6 269 665 discloses a power blower having a fan
housing accommodating an engine and a blower fan, a handle and a vibration damping
mechanism interposed between the handle and the fan housing for resiliently
supporting said handle.

[0008] In view of the foregoing prior art problems, it is an object of the present invention
to provide an improved power blower of simple structure which can effectively absorb
vibrations in three (i.e., X-, Y- and Z-axis) directions, produced by a drive source and
air blowing fan, to thereby minimize vibrations passing to an operating handle of the
blower, and where the operating handle can be assembled to a housing with increased
ease.

[0008] In order to accomplish the above-mentioned object, the present invention
provides an improved power blower according to claim 1, which comprises: a fan
housing having an air discharge duct attached to an air discharge opening formed

2684953 _1 2




19 May 2010

2004233482

10

15

20

25

30

therein; a blowing fan accommodated in the fan housing; an operating handle; and a
vibration damping mechanism, typically formed of rubber, via which the operating
handle is fixed on the fan housing, the vibration damping mechanism resiliently
supporting the operating handle in such a manner as to permit displacement of the
handle with respect to the fan housing in three mutually-perpendicular directions: an
axial direction of the air discharge duct; and two directions perpendicular to the axial

direction of the air discharge duct.

[0010] With the vibration damping mechanism employed in the present invention,
vibrations in the three mutually-perpendicular directions, passing from a drive source
(such as an engine) and blowing fan to the fan housing, can be effectively absorbed, so
that the vibrations passing via the fan housing to the operating handle can be
minimized. Therefore, the vibration damping mechanism in the present invention may
be called "threedirection vibration damping mechanism".

[0011] According to the present invention, the vibration damping mechanism comprises
a shaft section projecting provided on and from a surface of the fan housing, a
cylindrical mounting section provided on the operating handle and located around the
outer peripheral surface of the shaft section, and a resilient vibration damping member
interposed between the cylindrical mounting section and the shaft section, and wherein
the vibration damping member has a plurality of protruding portions contacting the
inner peripheral surface of the cylindrical mounting section. Vibrations in the three
directions, passing from the drive source and blowing fan to the fan housing, can be
absorbed by resilient deformation of the protruding portions of the vibration damping
member. Thus, in the present invention the vibrations passing via the fan housing to
the operating handle can be suppressed even more effectively with a simple structure.

[0012] Further, in an embodiment, the vibration damping mechanism comprises: a
support portion provided on and projecting from a surface of the fan housing, a shaft
section projecting from a surface of the support portion; a resilient vibration damping
member fitted over the shaft section and having one end surface abutting against a
stepped surface formed in the shaft section; a mounting section formed on the
operating handle and fitting over the outer peripheral surface of the vibration damping
member without interfering with the shaft section; and a retainer member provided at a
distal end of the shaft section for holding another end surface of the vibration damping
member.

2684953 1 3




19 May 2010

2004233482

20

30

[0013] When the operating handle is to be installed on the fan housing, the resilient
vibration damping member is first attached to the operating handle, and then the
operating handle with the damping member attached thereto is fitted over the shaft
section of the fan housing in one direction (i.e., from the distal end of the shaft section).
Finally, the retainer member is secured to the shaft section. Namely, the operating
handle with the damping member attached thereto can be fixed on the fan housing by
just being fitted over the shaft section in the one direction. Thus, in the present
invention, assembly, to the fan housing, of the handle can be carried out with increased
ease and efficiency.

[0014] Further, because the vibration damping member fitted over the shaft section is
retained between the stepped surface of the shaft section and the retainer member and
the mounting section fits over the outer peripheral surface of the vibration damping
member without interfering with the shaft section, the vibration damping mechanism,
supporting the handle, can avoid interference between the shaft section and the
mounting section of the handle when the vibration damping member functions to
absorb vibrations of the shaft section. Thus, the vibration damping mechanism can
effectively suppress vibrations passing from the drive source and cooling fan, via the
fan housing, to the handle.

[0015] Certain preferred embodiments of the present invention will hereinafter be -
described in detail, by way of example only, with reference to the accompanying
drawings, in which:

Fig. 1 is a left side view of a power blower in accordance with an embodiment of

the present invention;

Fig. 2 is a right side view of the power blower of the present invention;

Fig. 3 is an exploded perspective view of a blowing section in the power blower
of the present invention;

Fig. 4 is an exploded perspective view of an operating handle in the power
blower of the present invention;

Fig. 5 is a lower perspective view of a vibration damping member in the power
blower of the present invention;

Fig. 6 is a sectional view taken along the 6 - 6 line of Fig. 1;

Fig. 7 is a sectional view taken along the 7 - 7 line of Fig. 6;

2684953_1 4
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Fig. 8 is a sectional view taken along the 8 - 8 line of Fig. 6;

Fig. 9 is a right side view of a first shaft section formed on a fan housing of the
power blower of the present invention;

Figs. 10A and 10B are views explanatory of a retaining member for the
damping member in the power blower of the present invention;

Fig. 11 is a sectional view taken along the 11 - 11 line of Fig. 1;

Fig. 12 is a sectional view taken along the 12 - 12 line of Fig. 11;

Fig. 13 is a sectional view taken along the 13 - 13 line of Fig. 11;

Fig. 14 is a right side view of a second shaft section formed on the fan housing
of the power blower of the present invention;

Figs. 15A and 15C are views showing modified embodiments of the vibration
damping member in the power blower of the present invention;

Fig. 15B is a view showing a comparative example of a vibration damping
member.

Fig. 16 is a sectional view schematically showing a vibration damping structure
employed in a conventional portable air blower.

[0016] Initial reference is made to Fig. 1 showing in left side elevation a power blower
in accordance with an embodiment of the present invention. The power blower 10 of
the present invention is a portable-type air blower which includes a fan housing 12, an
air blowing fan 13 accommodated in the fan housing 12, and a drive source 14, such
as an engine, externally attached to the fan housing 12 for driving the blowing fan 13.
The power blower 10 also includes an air discharge duct (air blowing pipe) 16 attached
to an air discharge opening 15 formed in the fan housing 12 for discharging air from the
interior of the housing 12, a fan cover 18 attached to an air suction opening 17 formed
in the fan housing 12, an operating handle 19 having front and rear handle portions 21
and 22 and fixed on an upper end portion of the fan housing 12 for gripping by a
human operator via a three-direction vibration damping mechanism to be detailed
below.

[0017] The fan housing 12, blowing fan 13 and fan cover 18 together constitute an air
blowing section 11 of the power blower 10. Reference character C1 represents an
axial centerline of the discharge duct 16, and C2 represents a plane perpendicular to
the axial centerline C1 of the discharge duct 16 (see also Fig. 3).

2684953 ] 5
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[0018) Coordinate axes X, Y and Z are shown in a lower section of the figure and
indicate three mutually-perpendicular directions of possible movement or displacement
of the operating handle 19; that is, "X" represents a horizonta! axis extending in a front-
and-rear direction of the power blower 10, "Y" represents a vertical axis extending
perpendicularly to the X axis, and "Z" represents a horizontal axis extending in a left-
and-right direction perpendicularly to both of the X and Y axes.

2684953 _1 5a




27 Jul 2009

2004233482

20

25

30

[0017] The plane C2 perpendicular to the axial centerline C1 of the discharge
duct 16 often becomes a vertical plane depending on a state of use of the power
blower 10. For description purposes, the plane C2 is assumed here to be the

vertical plane that includes the Y and Z axes.

[0018] Fig. 2 is a right side view of the power blower 10 with the discharge duct
16 removed for clarity. In the instant embodiment, the drive source 14 is a
general-purpose engine, which includes a recoil starter knob 23 operable by the
human operator to activate the drive source 14, a fuel tank 24 for holding fuel to
be supplied to the drive source 14, a cap 26 for covering a fill opening 25 of the
fuel tank 24, a cover 27 covering the drive source 14 (i.e., engine cover), and a

cylinder block 28 in which a piston reciprocates.

[0019] Fig. 3 is an exploded perspective view of the blowing section 11 of the
power blower 10, which is composed of the fan housing 12, blowing fan 13 and
fan cover 18 as noted above and primarily functions to increase air pressure.

[0020] The fan housing 12 comprises a left housing section 31 to which the fan
cover 18 is secured, and a right housing section 32 to which the drive source
(engine) 14 (Fig. 1) is secured.

[0021] The left housing section 31 has the air suction opening 17, a plurality of
bosses 34 for mounting thereon the fan cover 18, a plurality of reinforcing ribs 35
for abutting engagement with the fan cover 18 as necessary, and a left-side
discharging end portion 37 forming a left half of the discharge opening 15.

[0022] The right housing section 32 has an insertion opening 41 facing the drive
source 14 (Fig. 1), a plurality of mounting portions 42 for attachment, of the drive
source 14, to the housing section 32, front and rear support portions 43 and 44
for supporting the operating handle 19, a stand 45 for allowing the blowing
section 11 to be stably held upright on the ground, floor or the like, an auxiliary
handle 46 formed integrally with the stand 45, and a right-side discharging end
portion 47 forming the remaining part of the discharge opening 15.

2207465-1.bab
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[0023] The blowing fan 13 includes a shaft section 48 for connection to the drive
source 14 (Fig. 1), and a plurality of radial vanes 49 formed on the shaft section
48. Reference numeral 51 represents a nut for securing the blowing fan 1310 a

predetermined portion of the drive source 14.

[0024] The fan cover 18 has a body 53 generally in the shape of a tray and
functions to prevent foreign matters from entering the interior of the blowing

section 11, and the body 53 has a plurality of air inlets 54 and mounting holes 55.

[0025] The discharge duct 16 comprises a rear duct portion 57 for attachment to
the discharge opening 15, and a front duct portion 58 for end-to-end attachment

to the rear duct portion 57.

[0026] Reference numeral 61 located generally in the center of Fig. 3 represents
a bolt for securing the drive source 14 to the right housing section 32, 62
represents a screw for securing the fan cover 18 to the left fan housing section
31, and 63 a screw for securely combining together the left and right fan housing
sections 31 and 32.

[0027] The drive source cover (engine cover) 27 includes a body 65 having
flanges 66 for attachment to the right housing section 32. The cover body 65 also
has ventilating openings 67, and a retainer (retaining member or portion) 68
provided on an upper portion thereof for preventing accidental detachment of the
vibration damping member 85; the retainer 68 is so shaped as to not interfere
with the operating handle 19.

[0028] Fig. 4 is an exploded perspective view of the operating handle 19 of the
power blower 10; reference character C appearing in a lower section of the figure
represents a direction of pivotal movement around the Z axis.

[0029] The operating handle 19 comprises left and right handle halves 71 and 72
and is fixed on the fan housing 12 via the three-direction vibration damping
mechanism 73 that resiliently supports the operating handle 19 as will be
detailed.

2207465-1:bab
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[0030] The operating handle 19 also includes an operation section, which
includes a throttle lever 76, a throttle wire 77 connected to the throttle lever 76, a
throttle holding lever 78 attached to the left and right handle halves 71 and 72 for
holding the throttle lever 76 in a desired operating position, and a start switch 79
mounted on the handle 19 for activating or deactivating the drive source 14.

[0031] The three-direction vibration damping mechanism 73 includes first and
second shaft sections 81 and 82 provided on the fan housing 12, first and second
cylindrical mounting sections 83 and 84 formed on the front and rear handle
portions 21 and 22, respectively, and two, front and rear, resilient vibration
damping members 85 each interposed between one of the first and second
cylindrical mounting sections 83 or 84 and one of the first and second shaft
sections 81 or 82 and having a plurality of (three in the illustrated example)
generally-mountain-shaped protruding portions 97 (see also Fig. 5) for resilient
contact with an inner peripheral surface of the first or second cylindrical mounting

section 83 or 84.

[0032] The three-direction vibration damping mechanisms 73 is described below
in greater detail. The vibration damping mechanism 73 includes the above-
mentioned front and rear support portions 43 and 44 formed on the fan housing
12 (specifically, the right housing section 32) and projecting upwardly from the
general upper surface of the housing 12, and the first and second shaft sections
81 and 82 formed on and projecting from respective one surfaces of the support
portions 43 and 44. For description purposes, the proximal end of the each of the
shaft sections 81 and 82 is indicated by reference numeral 86. The vibration
damping mechanism 73 also includes the resilient vibration damping members 85
provided in corresponding relation to the first and second shaft sections 81 and
82 and first and second cylindrical mounting sections 83 and 84, and each of the
damping members 85 is fitted over the corresponding shaft portion 81 or 82 from
the other or distal end 87 of the shaft portion 81 or 82 (i.e., in a direction of arrow
¢) in such a manner that its one end surface 91 is abutted against a stepped
surface 88 (Fig. 6 or 11) of the corresponding shaft portion 81 or 82.

[0033] The vibration damping mechanism 73 further includes the first and second
cylindrical mounting sections 83 and 84 each formed on the operating handle 19

2207465-1:bab
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so as to fit over an outer peripheral surface 92 of the corresponding vibration
damping member 85 without interfering with the corresponding shaft section 81 or
82 (i.e., only over a range where the mounting section 83 or 84 does not interfere
with the corresponding shaft section 81 or 82), and the retainers 68 and 94
attached to the respective distal or other ends 87 of the shaft sections 81 and 82
s0 as to engage with the other end surfaces 93 of the vibration damping
members 85. Screws 95 fasten the retainers 68 and 94 to the first and second
shaft sections 81 and 82, and screws 195 fasten together the left and right handle
halves 71 and 72.

[0034] Fig. 5 is a lower perspective view of one of the vibration damping
members 85. Note that the two (i.e., front and rear) vibration damping . members
85 are identical in construction to each other, and thus the construction of only
one of them is explained here. The vibration damping member 85 has the
generally-mountain-shaped protruding portions 97 formed, on the outer periphery
of a cylindrical base portion 96, at equal circumferential pitches P. Resiliently-
adjusting hole 98 is formed in each of the protruding portions 97 substantially
concentrically with a central axis C3 of the protruding portion 97. Rotational-
movement-preventing projecting portion 101 of a substantial rectangmar shape is
formed generally on a substantial axial middle region of each of the protruding
portions 97. In attaching or assembling the operating handle 19 to the fan
housing 12, one of the generally-mountain-shaped protruding portions 97 is
positioned in the Y-axis (i.e., vertical) direction; such a vertically-positioned
protruding portion is indicated by "97v" for convenience of explanation. Each of
the resilient vibration damping members 85 is made of rubber of any desired
specific characteristics.

[0035] Fig. 6 is a sectional view taken along the 6 - 6 line of Fig. 1, which
particularly shows in section a front section of the vibration damping mechanism
(i.e., front vibration damping mechanism section) 73 which is provided on the

front portion 21 of the operating handle 19.

[0036] The vibration damping member (i.e., front vibration damping member) 85
is interposed snugly between the first shaft section 81 and the first cylindrical

2207465-1:bab
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mounting section 83 formed at a front end portion (front handle portion 21) of the
operating handle 19.

[0037] The first cylindrical mounting section 83 is formed to fit over the outer
peripheral surface 92 of the vibration damping member 85 without interfering with
the first shaft section 81 (i.e., only over a range where the rmounting section 83
does not interfere with the shaft section 81). Specifically, the first cylindrical
mounting section 83 has: an inner circumferential portion 103; a pair of opposed
inner end portions 104 extending continuously from the inner circumferential
portion 103; three recessed portions 105 formed in the inner circumferential
portion 103 at equal circumferential pitches P (see Fig. 7) and fitting with the
rotational-movement-preventing projecting portions 101 of the vibration damping
member 85; and three pivotal-movement-preventing recessed portions 106
formed in each of the inner end portions 104 at equal circumferential pitches.
Further, in the first cylindrical mounting section 83, there are provided moving
allowances S1 - S3 by means of which the first cylindrical mounting section 83 is
movable or displaceable relative to the first shaft section 81, as well as moving
allowances S4 and S5 by means of which the first cylindrical mounting section 83

is movable or displaceable relative to the retainer 68.

[0038] The first shaft section 81 has a body 107 projecting from the front support
portion 43, and the stepped surface 88 is formed in the body 107 near the one or
proximal end 86 of the shaft body 107. The other or distal end 87 of the body 107
has a positioning boss 108, and three pivotal-movement-preventing projecting
portions 109 are formed on the one end 86 at equal circumferential pitches.

[0039] Namely, in the front section of the three-direction vibration damping
mechanism 73 provided on the front portion 21 of the operating handle 19, the
vibration damping member 85 (specifically, generally-mountain-shaped protruding
portions 97), fixed in place between the stepped surface 88 and retainer 68, is
held by the inner circumferential portion 103 and opposed inner end portions 104
of the mounting section 83 Thus, the front section of the three-direction vibration
damping mechanism 73 can effectively absorb the vibrations in the left-and-right
or Z-axis direction, utilizing the moving allowances such as the ones S3 and S5,

2207465-1:bab

-13-




27 Jul 2009

2004233482

20

25

30

11

without the vibration damping member 85 itself being undesirably displaced due
to the vibrations in the left-and-right or Z-axis direction.

[0040] Fig. 7 is a sectional view taken along the 7 - 7 line of Fig. 6, which
particularly shows in section the left handle half 71 and the vibration damping
member 85 attached to the first cylindrical mounting section 83 on the front
portion 21 of the operating handle 19.

[0041] The three rotational-movement-preventing projecting portions 101 of the
vibration damping member 85 are fitted in the three recessed portions 105 of the
first cylindrical mounting section 83. Such fitting engagement between the
projecting portions 101 and the recessed portions 105 can prevent the damping
member 85 from rotating around the Z axis (i.e., direction "C") and allows the
mountain-shaped protruding portion 97v to be constantly fixed in the vertical

direction.

[0042] Further, with radial interference between the three pivotal-movement-
preventing recessed portions 106 and the three pivotal-movement-preventing
projecting portions 109, the front section of the three-direction vibration damping
mechanism 73 can also prevent more than necessary displacement and pivotal
movement of the handle.

[0043] Fig. 8 is a sectional view taken along the 8 - 8 line of Fig. 6. As shown, the
three mountain-shaped protruding portions 97 of the vibration damping member
85 resiliently contacts the first cylindrical mounting section 83 formed on the

operating handle 19.

[0044] Namely, with the first cylindrical mounting section 83 abutting against the
protruding portions 97 of the vibration damping member 85, the front section of
the three-direction vibration damping mechanism 73, provided on the front handle
portion 21, can absorb vibrations in the vertical (Y-axis) direction, front-and-rear
(X-axis) direction, left-and-right {Z-axis) direction and oblique directions (e.g., 2-
o'clock direction between the X and Y axes), passing from the drive source 14
(Fig. 1) and blowing fan 13 (Fig. 1) to the fan housing 12 and first shaft section

2207465-1:bab
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81, primarily owing to resilient deformation of the mountain-shaped protruding
portions 97 of the damping member 85.

[0045] Also, because one of the protruding portions 97 (97v) is positioned in the
vertical-axis (i.e., Y-axis) direction, the front section of the three-direction vibrating
vibration damping mechanism 73 can absorb, via the vertically-positioned
protruding portion 97v and utilizing the moving allowances such as the ones S1
and S2, vibrations in the vertical (Y-axis) direction passing from the drive source
14 (Fig. 1) and blowing fan 13 (Fig. 1) to the fan housing 12 and first shaft section
81 as indicated by arrow a. The front section of the three-direction vibrating
vibration damping mechanism 73 can also absorb, via the other protruding
portions 97, vibrations in the other directions (particularly in the front-and-rear (X-
axis) direction). Further, because the damping member 85 is held by the stepped
surface 88 of Fig. 6, the front section of the three-direction vibrating vibration
damping mechanism 73 can effectively absorb the left-and-right (Z-axis direction)
vibrations, utilizing the moving allowances such as the ones S3 and S5, without
the vibration damping member 85 itself being undesirably displaced due to the
vibrations in the left-and-right or Z-axis direction. In this way, vibrations passing to
the operating handle 19 can be effectively suppressed.

[0046] Namely, the front section of the three-direction vibrating vibration damping
mechanism 73 can effectively absorb vibrations in all of the three, X-, Y-and Z-
axis, directions and thereby minimize the vibrations passing to the handle 19 with

a simple construction.

[0047] Fig. 9 is a right side view of the first shaft section 81 provided on the fan
housing 12 of the power blower 10. As noted earlier, the first shaft section 81,
projecting from the front support portion 43, has the stepped surface 88, the
positioning boss 108 formed on the other or distal end 87 of the shaft body 107,
and the three pivotal-movement-preventing projecting portions 109 formed on the

one end 86 at equal circumferential pitches.

[0048] Figs. 10A and 10B are views explanatory of the retainer 68 for the
damping member 85 in the power blower 10. More specifically, Fig. 10A is a front

2207465-1:bab
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view of the drive source cover 27, where the retainer 68 is formed or provided on
an upper portion of the cover body 65.

{0049] Fig. 108B is a sectional view taken along the b - b line of Fig. 10A. As
shown, the retainer 68 has a cylindrical portion 111 of such an outer diameter as
to not interfere with the inner end portion 104 (Fig. 6) of the handle's first
cylindrical mounting section 83. The cylindrical portion 111 has a surface 112
abutting against the one end surface 91 of the vibration damping member 85, and
the positioning boss 108 of the first shaft section 81 (Fig. 6) is fitted in a fitting
hole 113 formed in the abutting surface 112.

[0050] Fig. 11 is a sectional view taken along the 11 - 11 line of Fig. 1, which
particularly shows in section a rear section of the vibration damping mechanism
73 (i.e., rear vibration damping mechanism section) provided on the rear portion
22 of the operating handle 19. The rear section of the three-direction vibration
damping mechanism 73 is similar in construction to the above-described front
section of the three-direction vibration damping mechanism 73, and the same
elements as in the front vibration damping mechanism section 73 are indicated by
the same reference characters as in Figs. 6 - 9 and will not be described in detail
to avoid unnecessary duplication.

[0051] As seen in Fig. 11, the resilient vibration damping member (rear vibration
damping member) 85 is interposed between the second shaft section 82 and the
second cylindrical mounting section 84 formed at a rear end portion (rear handle
portion 22) of the operating handle 19.

[0052] Similarly to the first cylindrical mounting section 83, the second cylindrical
mounting section 84 is formed to fit over the outer peripheral surface 92 of the
vibration damping member 85 without physically interfering with the second shaft
section 82. The second cylindrical mounting section 84 has three fitting recessed
portions 105 and pivotal-movement-preventing recessed portions 106. Also, there
are provided moving allowances S1, S2 and S6 by means of which the second
cylindrical mounting section 84 is movable or displaceable relative to the second
shaft section 82, as well as a moving allowance S7 by means of which the
second cylindrical mounting section 84 is movable relative to the retainer 94.

2207465-1:bab
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[0053] The second shaft section 82 projects from the rear support portion 44, a
shaft body 107, and a stepped surface 88. The second shaft section 82 also has
three pivotal-movement-preventing projecting portions 109 on one end 86 at

equal circumferential pitches. The retainer 94 is preferably in the form of a disk.

[0054] In this manner, the rear section of the three-direction vibration damping
mechanism 73 achieves advantageous effects similar to those attained by the
front section of the vibration damping mechanism 73. Namely, the rear section of
the vibration damping mechanism 73 can effectively absorb vibrations in the left-

and-right (Z-axis) direction, utilizing the moving allowance S6.

[0055] Fig. 12 is a sectional view taken along the 12 - 12 line of Fig. 11, which
particularly shows in section the left handle half 71 and the vibration damping
member 85 attached to the second cylindrical mounting section 84 on the rear
portion 22 of the handle 19.

[0056] The three rotational-movement-preventing projecting portions 101 of the
vibration damping member 85 are fitted in the three recessed portions 105, so
that the damping member 85 can be prevented from rotating around the Z axis
(i.e., in a direction "C") and allows the mountain-shaped protruding portion 97v to
be constantly fixed in the vertical direction.

[0057] Fig. 13 is a sectional view taken along the 13 - 13 line of Fig. 11. As
shown, the three mountain-shaped protruding portions 97 of the vibration
damping member 85 resiliently contact the second cylindrical mounting section
84 formed on the operating handle 19.

[0058] Namely, with the second cylindrical mounting section 84 abutting against
the protruding portions 97 of the vibration damping member 85, the rear section
of the vibration damping mechanism 73, provided on the rear handle portion 22,

can absorb vibrations passing from the second shaft section 82.

[0059] Namely, the rear section of the vibration damping mechanism 73 can
absorb vibrations in the three directions, i.e. in the vertical (Y-axis) direction,
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front-and-rear (X-axis) direction and left-and-right (Z-axis) direction. As a
consequence, the rear section of the vibration damping mechanism 73 can
advantageously minimize the vibrations passing to the operating handle 19, with

a simple structure.

[0060] Fig. 14 is a right side view of the second shaft section 82 provided on the
fan housing 12 of the power blower 10. Similarly to the first shaft section 81, the
second shaft section 82 projects from the rear support portion 44 and has the
stepped surface 88 formed in the shaft body 107. The second shaft section 82
also has the three pivotal-movement-preventing projecting portions 109 on the
one end 86 at equal circumferential pitches.

[0061] In the present invention, assembly, to the fan housing 12, of the operating
handle 19 is carried out as follows. First, the front and rear vibration damping
members 85 of the damping mechanisms 73 are attached to the operating handle
19 as illustrated in Fig. 4, and then the handle 19 with the damping members 85
attached thereto are fitted over the first and second shaft sections 81 and 82 of
the fan housing 12 in one direction (i.e., direction of arrow c). Finally, the drive
source cover 27, retainer 94 and various fastener members are secured to the
first and second shaft sections 81 and 82. Namely, the handle 19 with the
damping members 85 attached thereto can be fixed on the fan housing 12 by just
being fitted over the first and second shaft sections 81 and 82 of the fan housing
12 in one direction. Thus, according to the present invention the assembly, to the
fan housing 12, of the operating handle 19 can be carried out with increased ease

and efficiency.

[0062] Figs. 15A to 15C are views showing modified embodiments of the vibration
damping member 85. The same elements as in the embodiment of Fig. 5 are
indicated by the same reference characters as in the figure.

[0063] Fig. 15A shows a modified vibration damping member 85B which is
characterized in that no rotational-movement-preventing projecting portion 101
(Fig. 5) is formed on the protruding portions 97. Thus, the modified vibration
damping member 85B has a simpler shape, so that the molds for forming the left
and right handle halves 71 and 72 and damping member 85B can be simplified.

22Q7465-1:bab
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[0066] Fig. 15B shows a comparative example of a vibration damping member 85C
which is characterized in that no mountain-shaped protruding portion 97 is formed, and
in that a plurality of through-holes 122 are formed in a cylindrical body 121 so as to
change characteristics of the damping member 85C responsive to vibrations. Further,
with no mountain-shaped protruding portion 97 formed, the modified vibration damping
member 85C has a simpler shape, so that the mold for forming the damping member
85C can be simplified.

[0067] Fig. 15C is a sectional view of another modified vibration damping member 85D
which has a plurality of mountain-shaped protruding portions 123 formed like bellows.
The mountain-shaped protruding portions 123 are resiliently deformable radially inward
(i.e., in a direction of arrow b) to absorb vibrations. With this vibration damping member
85D, adjustment of the vibration-absorbing characteristics is facilitated.

[0068] Note that the vibration damping mechanism employed in the present invention
can be suitably used in various other equipment than power blowers, such as mowers,

grass cutters, etc.

[0069] In a power blower, an operating handle (19) is fixed on a fan housing (12) via a
damping mechanism (73) resiliently supporting the handle in such a manner as to
permit displacement of the handle with respect to the housing in three directions: axial
direction of a discharge duct; and two directions perpendicular to the axial direction.
The mechanism includes first and second shaft sections (81,82) extending from the
housing, first and second cylindrical mounting sections (83,84) formed on the handle,
damping members (85) each fittingly interposed between one of the mounting sections
and one of the shaft sections and having protrusions (97) contacting the inner
peripheral surface of the mounting section. Each of the mounting sections fits the outer
peripheral surface (92) of the damping member without interfering with the shaft
section. Retainer member (68,94) is provided at the distal end of each of the shaft
sections for holding the damping member.

2684953 _1 16
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The claims defining the invention are as follows:
1. A power blower comprising:

a fan housing (12) having an air discharge duct (16) attached to an air
discharge opening (15) formed therein;

a blowing fan (13) accommodated in said fan housing;
a handle (19); and

a vibration damping mechanism (73) via which said handle is fixed on said fan
housing, said vibration damping mechanism resiliently supporting said handle in such a
manner as to permit displacement of said handle with respect to said fan housing in
three mutually-perpendicular directions: an axial direction of the air discharge duct; and

two directions perpendicular to the axial direction of the air discharge duct,

characterized in that,

said vibration damping mechanism (73) comprises: a shaft section (81,82) projecting
from a surface of said fan housing, a cylindrical mounting section (83,84) provided on
said handle and located around an outer peripheral surface of said shaft section, and a
resilient vibration damping member (85) interposed between said cylindrical mounting
section and said shaft section, and wherein said vibration damping member has a
plurality of protruding portions (97) contacting an inner peripheral surface of said
cylindrical mounting section (83,84).

2. The power blower of claim 1, wherein said vibration damping mechanism (73)

comprises:

a support portion (43,44) provided on and projecting from a surface of said fan
housing (12);

said shaft section (81,82) projecting from a surface of said support portion;

said resilient vibration damping member (85) having one end surface (91)
abutling against a stepped surface (88) formed in said shaft section;

said mounting section (83,84) fitting over an outer peripheral surface (92) of
said vibration damping member without interfering with said shaft section (81,82); and

a retainer member (68,94) provided at a distal end of said shaft section for
holding another end surface (93) of said vibration damping member.

2684953 _1 17

-20-




19 May 2010

2004233482

2684953_1

-18 -

Dated 18 May 2010
Honda Motor Co., Ltd.
Patent Attorneys for the Applicant/Nominated Person
SPRUSON & FERGUSON

Sa

-21-




116

SIXV A

SIXV Z
SIXY X

600¢C N[ LT

¢8reect00¢

22-



2116

600C Inf LT  C8Yeect00T

-23-



3/16

600¢C N[ LT

¢8reect00¢

-24-



600¢C N[ LT

¢8reect00¢

-25-



27 Jul 2009

2004233482

&85

5/16

97970 107

Y AXIS

-26-




27 Jul 2009

2004233482

6/16

FIG.6
19
\ 73 .
\85 &' [~ 8
77% ) 72
PO v AR\
81 % ZANNN N ﬁa
43 106 ¢ Ll J\\\\\\\\ \ ,: . S5
1 ¥ r |
109+ 7 %% ,\, N ﬁfwsg
S] ‘ﬁ- a 07 Vi 34
86— ;L—»87
2 88— 25
08
\ S2 <<\\ 7772777 -
N NS p 4
104”] i ' 104
53 %
97
g2

03 101 05 |
| L_78

Z AXIS ~——e

27-




2004233482 27 Jul 2009

7116

~ér‘f‘ '/_',J ; .¢. 
N

-28-




8/16

.7
A§

N
© mdq_\ RO ZNNY, |
s g nﬂ“ﬂ\\,r/\\\%ﬁu\w .
S (NSNS R S
m @@/\A&‘«&\N s W [22) m
o2 »,\.‘%\\ 52

600C Inf LT  C8Yeect00T

-29-



2004233482 27 Jul 2009

9/16

FIG.9

43

\ 81 88 108 17

|




27 Jul 2009

2004233482

FIG. 10A

10/16

-31-




11/16

27 Jul 2009

2004233482

=

' ALY
Z

T772 7777

-32-




2004233482 27 Jul 2009

-33-




2004233482 27 Jul 2009

13/16

-34-




14/16

FIG. 14

600C Inf LT  C8Yeect00T

-35-



27 Jul 2009

2004233482

15/16

FIG.15A

&58

FIG.15B

FIG.15C

85D

N

-36-




27 Jul 2009

2004233482

16/16

FIG .16
(PRIOR ART)
Z{\\
203/* 3% |\ [)
g L“ZOS
o T SN oog
4
-!.‘-tf P RS
ZEL”\\

L W Y VA W WL VA W W
A

Z AXIS

X AXIS Y AXIS

-37-




	BIBLIOGRAPHY
	DESCRIPTION
	CLAIMS
	DRAWINGS

