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Description
Field of the Invention

[0001] The present invention relates to a power tool.
More specifically, the present invention relates to a vi-
bration dampener for a power tool.

Background of the Invention

[0002] Hand-held power tools, for example, power
hammers, drills and saws are typically powered by an
electric motor. Such powered tools may alternately be
powered by pneumatic motors. The motors generate vi-
brations and frequently some tools, for example cutting
tools such as saws, may generate vibrations as well. The
vibrations from the tools and motors of power tools mi-
grate toward the handles and cause fatigue as well as
interference with the control of the power tool.

[0003] Attemptshave beenmade to minimize the effect
of vibration by, for example, providing padded handles
or other low cost devices to dampen some of the vibra-
tions. The use of a padded handle may not be effective
in reducing the vibration to a sufficient level to minimize
fatigue of an operator. There is, thus, a need to find a
solution to a problem that is cost effective and also con-
forms to new regulations. Such new regulations exist, for
example, in the European Union.

[0004] GB PatentNo. 2 137 132 refers to hand-guided
impact hammer and hammer drill according to the pre-
amble of claim 1, having a handgrip which is spring-
mounted relative to the hammer housing. At the bottom,
the handgrip is spring-mounted harder, with greater sta-
bility against lateral displacement relative to the hammer
housing, than at the top. On the one hand, during normal
operation of the hammer, an optimum vibration damping
is provided, and on the other hand, even during great
pressure on the handgrip, and during lateral twisting of
the handgrip, no direct contact can occur between the
parts of the handgrip and the parts of the housing. Fur-
thermore, the hammer can be efficiently guided at all
times, even with heavy tools.

[0005] Further, the use of a vibration isolation system
that provides the operator lateral stability and torsion con-
trol over the tool when shear and compression loads are
present is desirable.

Summary of the Invention

[0006] The vibration dampened handle of the present
invention is used on, for example, a hand tool that may
have a two piece housing that is split along a transverse
handle axis and the longitudinal axis of the hand tool. In
general, the

vibration reducing feature may be in the form of a com-
pressive, resilient material that is positioned between the
motor and the handle to isolate the motor vibration from
the handle. In particular, the vibration reducing feature
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is in the form of four hollow cylindrical compressible, re-
silient dampeners positioned in interference in openings
between tubular bosses and pockets in the housing
halves, with two bosses and two pockets in each housing
half.

[0007] The dampeners absorb mechanical energy as
it is transferred from the body of the tool to the handle
portion. One handle portion of the two piece handle hous-
ing is secured to the other handle portion by two spaced
apart cap screws. Each screw fits into a boss on each
housing half, with the dampeners surrounding the boss-
es. In an alternate configuration the central openings of
the dampeners are in interference with the bosses in the
housing as well.

[0008] The present invention provides a vibratory tool
which has cylindrical vibration dampeners to isolate the
handle from vibration generated by the vibration tool in
vibrations induced during cutting applications.

[0009] The invention provides a power tool with the
features of claim 1, including a tool body and a handle
composed of two halves mounted to the tool body at two
upper vibration isolation joints and two lower isolation
joints. The four joints provide the means of absorption in
isolation of vibrations by allowing the handle to move
relative to the tool body while giving the operator lateral
stability and torsion control over the tool. The tool body
has clearance all the way around the handle to avoid any
contact between the handle and the tool body.

[0010] Each joint of the four joints has a cylindrical
dampener elementthatis captured between the tool body
and the handle. The cylindrical element can be captured
in at least two different ways. The first way is to capture
the cylindrical dampener element by having a tight fit be-
tween a cylindrical pocket on a tool body and the outside
of the cylindrical dampener element at the same time
having a tight fit between cylindrical pocket and the out-
side diameter of the cylindrical dampener element. In ad-
dition, the cylindrical dampener element bottoms onto a
rim in the tool body and an interior wall of the handle
housing. This first configuration will allow the cylindrical
dampener elementtoisolate and absorb vibrations under
shear conditions.

[0011] The presentinvention may include afurtherem-
bodiment that provides a power tool including a tool body
and a handle composed of two halves similar to the first-
mentioned embodiment. In the second embodiment the
cylindrical dampener central openingis tightened against
the bosses for supporting the fasteners. This configura-
tion allows the cylinder to isolate and absorb vibrations
under compression conditions. The device includes
screw bosses going through the center of the cylindrical
dampeners. These screw bosses provide a safety feature
against separation of the handle from the motor.

[0012] The proposed embodiments of the present in-
vention including the arrangement of the dampener or
isolators allows for a very easy assemble. The dampen-
ers can be put into position while the two clam shells are
open. Later the clam shells are closed around the motor
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housing. This simple assembly and the fact that the pro-
posed dampeners or isolators can all be made of the
same material size and shape allows for a cost effective
design.

[0013] Depending on the characteristics of the vibra-
tions, in another aspect of the present inventions, a dif-
ferent stiffness may be used for the upper and lower
dampener elements, allowing for an optimal reduction of
the vibration levels that are transferred to the user’s hand.
[0014] In the invention, a power tool is provided with
the features of claim 1. The power tool includes a body
and a housing surrounding at least a portion of the body.
The power tool also includes a first isolator positioned
between the body and the housing and in contact with
the body and the housing. The power tool also includes
a first fastener connected to the housing to position the
first isolator with respect to the housing.

[0015] According to the invention, the power tool also
includes a second isolator positioned between the body
and the housing and in contact with the body and the
housing and a second fastener connected to the housing
to position the second isolator with respect to the housing.
[0016] The body includes a first boss defining a first
pocket. The first pocket receives at least a portion of the
first isolator. The body includes a second boss defining
a second pocket for receiving at least a portion of the
second isolator. The housing defines a first cavity posi-
tioned adjacent the first boss and a second cavity posi-
tioned adjacent the second boss. The housing defines
the first cavity and the second cavity providing a restraint
for the first boss and the second boss.

[0017] According to another aspect of the invention,
the first isolator and the second isolator have substan-
tially the same dimensions.

[0018] The first isolator and the second isolator are
made of resilient, compressible materials. The first iso-
lator has a first isolator stiffness and the second isolator
has a second isolator stiffness. The first isolator stiffness
being substantially differentthan the second isolator stiff-
ness.

[0019] According to another aspect of the invention,
the first isolator and the second isolator have substan-
tially the same dimensions.

[0020] According to the invention, the body defines a
pocket for receiving at least a portion of the first isolator.
[0021] The pocket of the body is generally cylindrical.
[0022] According the invention, the body defines a rim
extending inwardly from the pocket. The power tool also
includes a second isolator. The pocket of the body is
adapted for receiving at least a portion of the second
isolator. The rim separates the first isolator from the sec-
ond isolator.

[0023] According to another aspect of the invention,
the first isolator has a generally cylindrical shape.
[0024] According to the invention, the housing defines
a boss having an opening therein for receiving at least a
portion of the first fastener.

[0025] The first isolator defines an opening the isola-
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tion and the boss is positionable at least partially in the
opening of the first isolator.

[0026] According to another aspect of the invention,
the isolator is spaced from the boss.

[0027] According to the invention, the body defines a
rim extending inwardly from the pocket. The power tool
also includes a second isolator defining an opening
through the isolator. The pocket of the body is adapted
for receiving at least a portion of the second isolator. The
rim separates the first isolator from the second isolator.
[0028] According to another aspect of the invention,
the first isolator and the second isolator have generally
cylindrical shapes. The cylindrical outer peripheries of
the first isolator and the second isolator closely conform
to the pocket of the body. The outer periphery of the boss
is generally cylindrical and the openings of the first iso-
lator and the second isolator are adapted to receive the
outer periphery of the boss.

[0029] According to another aspect of the invention,
the outer periphery of the boss is spaced from the first
isolator and the second isolator.

[0030] The housing includes a first component and a
second component connected to the first portion by the
first fastener.

[0031] The first component defines a first planar sur-
face. The second component defines a first planar sur-
face and the first component and the second component
are connected at the planar surfaces.

[0032] The powertoolalsoincludes a motor connected
to the housing.

[0033] The motor is an electric motor.

[0034] The motor is a pneumatic motor.

[0035] A powertoolis provided with a body and a hous-
ing surrounding at least a portion of the body. The power
tool also includes a first isolator positioned between the
body and the housing and in contact with the body and
the housing. The power tool also includes a first fastener
connected to the housing to position the first isolator with
respect to the housing. The power tool also includes a
second isolator positioned between the body and the
housing and in contact with the body and the housing.
[0036] The body defines a pocket for receiving at least
a portion of the first isolator. The housing defines a boss
having an opening therein for receiving at least a portion
of the first fastener. The first isolator defines an opening
and the second isolator defines an opening. The boss is
positionable at least partially in the opening of the first
isolator and at least partially in the opening of the second
isolator.

[0037] According to the invention, the body defines a
rim extending inwardly from the pocket and the pocket
of the body is adapted for receiving at least a portion of
the second isolator.

[0038] According to the invention, the body defines a
rim extending inwardly from the pocket and the rim sep-
arates the first isolator from the second isolator.

[0039] According to another aspect of the invention,
the first isolator and the second isolator have generally
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cylindrical shapes. The cylindrical outer peripheries of
the first isolator and the second isolator closely conform
to the pocket of the body. The outer periphery of the boss
is generally cylindrical and the openings of the first iso-
lator and the second isolator are adapted to receive the
outer periphery of the boss.

[0040] A power tool is provided with a body defining a
first pocketand a spaced apart second pocket. The power
tool also

includes a housing surrounding at least a portion of the
body and afirstisolator positioned between the body and
the housing and in contact with the body and the housing.
The first pocket of the body receives at least a portion of
the first isolator. The first isolator defines an opening
through the first isolator. The power tool also includes a
second isolator positioned between the body and the
housing and in contact with the body and the housing.
The second pocket of the body receives at least a portion
of the second isolator. The second isolator defines an
opening through the second isolator.

[0041] The powertoolalsoincludes afirstfastener con-
nected to the housing to position the first isolator with
respect to the housing. At least a portion of the first fas-
tener is positionable in the opening of the first isolator.
The power tool also includes a second fastener connect-
ed to the housing to position the second isolator with
respect to the housing. At least a portion of the second
fastener is positionable in the opening of the second iso-
lator.

[0042] According to another aspect of the invention,
the first isolator and the second isolator have generally
cylindrical shapes. The cylindrical outer peripheries of
the first isolator and the second isolator closely conform
to the first pocket of the body and to the second pocket
ofthe body, respectively. The housing defines afirstboss
having an opening therein for receiving at least a portion
of the first fastener; at least a portion of the first boss is
positionable in the opening of the firstisolator. The hous-
ing defines a second boss having an opening therein for
receiving at least a portion of the second fastener. At
least a portion of the second boss is positionable in the
opening of the second isolator.

[0043] According to another aspect of the invention,
the first isolator and the second isolator have generally
cylindrical shapes. The cylindrical outer peripheries of
the first isolator and the second isolator closely conform
to the first pocket of the body and to the first pocket of
the body, respectively. The outer periphery of the first
boss is generally cylindrical and the openings of the first
isolator and the second isolator are adapted to receive
the outer periphery of the first boss and the outer periph-
ery of the second boss, respectively.

[0044] The technical advantages of the presentinven-
tion include the ability to use the same dampeners in
multiple locations. For example, according to the present
invention a power tool is provided including a body and
a housing surrounding at least a portion of the body. A
firstisolatoris positioned between the body and the hous-
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ing. The first isolator is in contact with the body and the
housing. The power tool also includes a first fastener
connected to the housing to position first isolator with
respect to the housing.

[0045] The power tool also includes a second isolator
positioned between the body and the housing in contact
with the body and the housing. The power tool also in-
cludes a second fastener connected to the housing to
position the second isolator with respect to the housing.
The first isolator and the second isolator may have sub-
stantially the same dimensions. When the first isolator
and second isolator have substantially the same dimen-
sions, these same dampeners may be utilized in multiple
locations. Thus, the present invention provides for use
of the same dampeners in multiple locations.

[0046] The technical advantages of the present inven-
tion further include the ability to provide for very easy
assembly. For example, a power tool is provided includ-
ing a body and a housing surrounding at least a portion
of the body. Afirstisolator is positioned between the body
and the housing and is in contact with the body and the
housing. A first fastener is attached to the housing to
position the first isolator with respect to the housing.
[0047] For example the dampeners can be put in po-
sition while the two handle housing halves or clam shells
are open. Later the clam shells may be closed around
the housing. Further, the proposed dampeners or isola-
tors may all have an identical cylindrical shape to allow
for a very cost effective design. Thus, the presentinven-
tion provides for a very easy assembly of a power tool.
[0048] The technical advantages of the present inven-
tion further include the ability to provide isolators with
different stiffness to optimize vibration reduction. For ex-
ample, a power tool is provided including a housing, a
body, a first isolator and a first fastener. The housing is
surrounded by at least a portion of the body and the first
isolator is positioned between the body and the housing
and in contact with the body and the housing. The first
fastener is connected to the housing to position the first
isolator with respect to the housing.

[0049] The power tool also includes a second isolator
positioned between the body and the housing and in con-
tact with the body and the housing as well as a second
fastener connected to the housing to position the second
isolator with respect to the housing. The first isolator and
the second isolator are made of resilient, compressible
materials. The first isolator has a first isolator stiffness
and the second isolator has a second isolator stiffness.
The first isolator stiffness is substantially different from
the second isolator stiffness. For example, the upper
dampeners and the lower dampener elements may have
different stiffness to allow for an optimal reduction of vi-
bration levels that are transferred to the user’s hand.
Thus, the present invention provides for isolators with
different stiffness to optimize vibration reduction.

[0050] The technical advantages of the present inven-
tion further include the ability to provide a safety feature
against separation of the handle from the motor housing.
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For example, a power tool is provided including a hous-
ing, a body, first and second isolators, and first and sec-
ond fasteners. The housing includes a boss with a lon-
gitudinal opening for receiving a fastener. The boss is
positioned at least partially in the opening of the first iso-
lator. The body has a rim extending inwardly from the
boss. The power tool also includes a second isolator and
the pocket is adapted to receive at least a portion of the
second isolator. The first and second isolators may have
a generally cylindrical shape and the peripheries of the
isolators closely conform to the pocket of the bodies. The
outer periphery of the boss is cylindrical and the openings
of the isolators are adapted to receive the outer periph-
eries of the boss. The bosses and the fasteners cooper-
ate with the pockets of the body to provide a safety feature
against separation of the handle from the motor housing.
The screw bosses go through the center of the cylindrical
isolators. The screw bosses provide a safety feature
against separation of the handle from the motor housing.
The safety elements provide a safe connection between
the handle and the motor housing. Thus, the present in-
vention provides for a safety feature against separation
of the handle from the motor housing.

[0051] The technical advantages of the presentinven-
tion further include the ability to isolate and absorb vibra-
tion under the compression condition. For example, a
power tool including a body, a housing, a first isolator,
and a first fastener are provided. The firstisolator defines
an opening in the isolator and the housing defines a boss
having an opening for positioning the first fastener. The
body defines a body boss defining a pocket in the boss
to receive the first isolator. A rim extends from the boss.
The power tool also includes a second isolator defining
an opening. The pocket of the body boss is adapted to
receive the second isolator. The firstisolator and the sec-
ond isolator have cylindrical shapes and the peripheries
of the isolators closely conform to the pocket. The outer
periphery of the boss is generally cylindrical and the
openings of the first and second isolator are adapted to
receive the peripheries of the boss. The isolators are
closely conformed to the boss. By providing the isolators
in closely conformance to the bosses, the cylindrical iso-
lator isolates and absorbs vibration under compression
conditions. Thus, the present invention provides for abil-
ity to isolate and absorb vibrations under a compression
condition.

[0052] The technical advantages of the presentinven-
tion include the ability to isolate and absorb vibrations
under shear conditions. For example, a power tool is pro-
vided including a housing having screw bosses that go
through the center of cylindrical isolators. The screw
bosses provide a safety feature against separation of
body from the housing. The cylindrical dampener ele-
ments bottom onto a rim of the boss of the body and an
interior wall of the handle housing. The configuration will
allow the cylindrical dampener elements to isolate and
absorb vibrations under shear conditions. Thus the
present invention provides for the ability to isolate and
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absorb vibrations under shear conditions.

[0053] The technical advantages of the present inven-
tion further include the ability to provide a simple cost
effective vibration isolator that may comply with govern-
ment regulations. For example, a power tool is provided
with a cylindrical dampener element that is captured be-
tween the tool body and the housing of the power tool.
Thus the present invention provides for a simple cost
effective means of isolating vibrations in a power tool.
[0054] These and other objects of the invention will be-
come apparent upon consideration of the following writ-
ten description taken together with the accompanying
figures.

Brief Description of the Drawings

[0055] The accompanying drawings illustrate various
embodiments of the present invention and together with
a description serve to explain the principles of the inven-
tion. In the drawings:

FIG. 1, that represents an example useful for under-
standing the invention, is a plan view, partially in
cross section of a power tool with a vibration isolator
according to an embodiment of the present inven-
tion;

FIG. 2, that represents an example useful for under-
standing the invention, is a cross sectional view of
the power tool of FIG. 1 along the line 2-2 in the
direction of the arrows;

FIG. 3, that represents an example useful for under-
standing the invention,is a plan view, partially in
cross section of a power tool with a vibration isolator
according to another embodiment of the present in-
vention;

FIG. 4, that represents an example useful for under-
standing the invention, is a cross sectional view of
the power tool of FIG. 3 along the line 4-4 in the
direction of the arrows;

FIG. 5, that represents an example useful for under-
standing the invention, is a plan view, partially in
cross section of a power tool with a vibration isolator
according to an embodiment of the present inven-
tion;

FIG. 6, that represents an example useful for under-
standing the invention, is a cross sectional view of
the power tool of FIG. 5 along the line 6-6 in the
direction of the arrows;

FIG. 7, that represents an example useful for under-
standing the invention, is a plan view of a power tool
with a vibration isolator according to yet another em-
bodiment of the present invention;

FIG. 7A, that represents an example useful for un-
derstanding the invention, is another plan view of the
power tool of FIG. 7;

FIG. 8, that represents an example useful for under-
standing the invention, is a partial perspective view
of the power tool of FIG. 7 with a vibration isolator
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showing the handle in greater detail;

FIG. 8A, that represents an example useful for un-
derstanding theinvention, is another partial perspec-
tive view of the power tool of FIG. 7;

FIG. 9, that represents an example useful for under-
standing the invention, is a partial perspective view
of the power tool of FIG. 7 with one clam shell of the
handle housing removed;

FIG. 9A, that represents an example useful for un-
derstanding the invention, is another partial perspec-
tive view of the power tool of FIG. 7 with one clam
shell of the handle housing removed;

FIG. 10 is a cross sectional view of the power tool
of FIG. 7 along the line 11-11 in the direction of the
arrows;

FIG. 10A is a cross sectional view of the power tool
of FIG. 7A along the line 11A-11A in the direction of
the arrows;

FIG. 11, that represents an example useful for un-
derstanding the invention, is a partial enlarged view
of FIG. 10;

FIG. 11A, that represents an example useful for un-
derstanding the invention, is a partial enlarged view
of FIG. 10A;

FIG. 12, that represents an example useful for un-
derstanding the invention, is a partial enlarged view
of FIG. 10, showing the isolator in shear deformation
in hidden lines;

FIG. 12A, that represents an example useful for un-
derstanding the invention, is a partial enlarged view
of FIG. 10A, showing the isolator in shear deforma-
tion in hidden lines;

FIG. 13, that represents an example useful for un-
derstanding the invention, is a partial plan view of
FIG. 10 with a portion of the clam shell removed of
a power tool with a vibration isolator with a tight fit
with the screw boss according to another embodi-
ment of the present invention;

FIG. 13A, that represents an example useful for un-
derstanding the invention, is a partial plan view of
FIG. 10A with a portion of the clam shell removed of
a power tool with a vibration isolator with a tight fit
with the screw boss according to another embodi-
ment of the present invention;

FIG. 14, that represents an example useful for un-
derstanding the invention, is a cross sectional view
of the power tool of FIG. 13 along the line 14-14 in
the direction of the arrows;

FIG. 14A, that represents an example useful for un-
derstanding the invention, is a cross sectional view
of the power tool of FIG. 13 along the line 14A-14A
in the direction of the arrows;

FIG. 15, that represents an example useful for un-
derstanding the invention, is a partial enlarged view
of FIG. 14, showing the isolator in compression de-
formation in hidden lines; and

FIG. 15A, that represents an example useful for un-
derstanding the invention, is a partial enlarged view
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of FIG. 14A, showing the isolator in compression de-
formation in hidden lines.

[0056] Corresponding reference characters indicate
corresponding parts throughout the several views. Like
reference characters tend to indicate like parts through-
out the several views.

Detail Description of the Invention

[0057] Reference will now be made in detail to various
presently preferred embodiments of the invention, exam-
ples of which are illustrated in the accompanying draw-
ings. In the various FIGS. some of the structures are ref-
erenced with similar reference numerals.

[0058] According tothe presentinvention and referring
now to FIG. 1, a power tool 2 is shown. The power tool
2 includes a body 4 and a housing 6 surrounding at least
a portion of the body 4. The power tool 2 also includes a
first isolator 8 which, as is shown in FIG. 1 , is positioned
between the body 4 and the housing 6. The first isolator
8 is in contact with the body 4 and the housing 6. The
power tool 2 also includes a first fastener 10 connected
to the housing 6 to position the firstisolator 8 with respect
to the housing 6.

[0059] As shown in FIG. 1, the power tool 2 may be
any power tool that generates vibration or powers a tool
may cause vibration to the power tool 2.

The power tool 2 may be driven by for example motor
12. The motor 12 is supported by body 4. The motor 12
may include an output shaft 14 to which a cutting tool 16
may be attached. The output shaft 14 may rotate or the
output shaft 14 may oscillate or move in any direction
that assists in moving cutting tool 16. The motor 12 may
be an electric motor, a pneumatic motor or may be a
gasoline or other power source motor.

[0060] The power tool 2 may, as is shown in FIG. 1,
include a handle 18 for gripping by the user of the power
tool 2. The handle 18 may be integral with the housing 6
as shown in FIG. 1, or the handle 18 may be a separate
component connected to the housing 6.

[0061] The power tool 2, as is shown in FIG. 1, may
include a housing connection portion 19 which may be a
portion of the body 4. The housing connection portion 19
may be integral with the body 4 or may be a separate
component secured to the body 4. The housing connec-
tion portion 19, as is shown in FIG. 1, may define pocket
20 for at least partially receiving the first isolator 8. The
pocket 20 and the isolator 8 may have any suitable shape.
The periphery of the isolator may be shaped to mate with
the pocket 20. For example, the circumference of the
isolator 8 and the mating portion of the pocket may have
round or polygonal shape wherein round can be circular,
oval, or any other arcuate shape. The circumference of
the isolator 8 and the mating portion of the pocket may,
alternatively be polygonal, for example, it can be trian-
gular, square, pentagonal, hexagonal, octagonal or any
other polygonal shape. For example and as is shown in
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FIG. 1, the pocket 20 may have a generally rectangular
shape. The pocket 20 may be sized to provide a secure
fit with the isolator 8. The isolator 8 may be in interference
with or compressed to the pocket 20 when in position in
pocket 20.

[0062] The first isolator 8 may include a transverse
opening 22 for receiving first fastener 10. The opening
22 may provide clearance for the first fastener 10 or may
be interferencely fitted to the first fastener 10.

[0063] Referring now to FIG. 2, the housing 6 may be
integral. However, and as shown in FIG. 2, the housing
6 may include a first housing portion 24 and a second
housing portion 26. The first housing portion 24 and the
second housing portion 26 may be connected at, for ex-
ample, split line 28. The split line 28 may include a first
housing parallel face 30 and an opposed housing portion
planar face 32.

[0064] By providing the first housing portion 24 and the
second housing portion 26, the components of the power
tool 2 may be easily assembled into the housing 6. For
example, the first isolator 8 may be easily positioned in
the housing 6 so that first fastener 10 may be utilized to
position the first isolator 8. It should be appreciated that
the first fastener 10 may be utilized not only to secure
the first isolator 8, but also to secure the first housing
portion 24 to the second housing portion 26. The first
fastener 10 may include external thread 34 which mates
with the housing 6. Alternatively, the first fastener 10 may
cooperate with a nut 36. The nut 36 may be threadably
engaged with the thread 34 of the first fastener 10. The
first isolator 8 as shown in FIG. 2 may extend from first
inside housing face 38 of the first housing portion 24 to
opposed second inside housing face 40 of second hous-
ing portion 26. It should be appreciated the first isolator
8 may matingly fit in the housing 6, be in clearance with
the housing 6, or may interferencely fit in the housing 6.
[0065] Asshown inFIG. 2, thefirstisolator 8 may have
a uniform rectangular cross section. It should be appre-
ciated, however, that the first isolator 8 may include a
centering arrangement 42 in the form of a central rib or
rim extending from the body 4 of the power tool 2. The
rim 42 may serve to properly position the body 4 within
the housing 6 such that the body 4 is spaced from the
housing 6. It should be appreciated that, alternatively and
as shown in hidden lines, the first isolator 8 may include
opposed shoulders 44 for cooperation with the body 4.
The shoulders 44 of the isolator 8 serve to centrally po-
sition the body 4 within the housing 6 such that the body
4 is spaced from the housing 6.

[0066] Referringnow toFIGS. 3 and4,is shown power
tool 102. The power tool 102 is similar to the power tool
2 of FIGS. 1 and 2, except it includes a vibration isolating
configuration that is somewhat different. For example
and as shown in FIG. 3, the power tool 102 includes a
body 104. The body 104 may be utilized to support, for
example, motor 112. The motor 112 may include a motor
shaft 114 for supporting the oscillation or rotation of cut-
ting tool 116. The body 104 is surrounded, at least in a
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portion, by housing 106. A first isolator 108 is positioned
between the body 104 and the housing 106. The first
isolator 108 is in contact with the body 104 and the hous-
ing 106. A first fastener 110 is connected to the housing
106 to position the first isolator 108 with respect to the
housing 106.

[0067] The power tool 102 may, as is shown in FIG. 3,
further include a second isolator 146. The second isolator
146 is, likewise, positioned between the body 104 and
the housing 106. The second isolator 146 is, likewise, in
contact with the body 104 and the housing 106. A second
fastener 148 that may be similar to the first fastener 110
is connected to the housing 106 and the body 104. The
second fastener 148 is utilized to position the second
isolator 146 with respect to the housing 106.

[0068] Similarly to the power tool 2 of FIGS. 1 and 2
and as shown in FIG. 4, the power tool 102 may include
a first housing portion 124 and a second housing portion
126. While it should be appreciated that the first isolator
108 may be configured such that the first isolator 108
extends from first housing portion 124 to second housing
portion 126. However, and as shown in FIG. 4, the first
isolator 108 may not extend from the first housing portion
124 to the second housing portion 126. This configuration
of the first isolator permits the body 104 to be properly
positioned spaced from the housing 106.

[0069] As shown in FIG. 4, the body 104 may include
a housing connection portion 119 which includes a first
boss 150. The first boss 150 defines first pocket 120 in
the first boss 150. The first pocket 120 is adapted for
receiving at least a portion of the first isolator 108.
[0070] The first pocket 120 may be adapted to closely
conform to the first isolator 108. The first isolator 108 may
have any suitable shape and may for simplicity have a
generally cylindrical shape. Likewise, the first pocket 120
may similarly have a cylindrical shape to closely conform
to the first isolator 108.

[0071] The body 104, as shown in FIG. 4, may further
include a second pocket 154 that may be formed in a first
boss 150 of housing connector portion 119 of the body
104. The second pocket 154 may receive at least a por-
tion for example third isolator 156.

[0072] As shown in FIG. 4, the body 104 may further
include a rim 142 extending inwardly from the first boss
150. The rim 142 serves to partially separate the first
pocket 120 from the second pocket 154. As shown in
FIG. 4, the first isolator 108 is fitted between rim 142 and
first inside surface 138 of first housing portion 142. Sim-
ilarly the third isolator 156 is positioned between rim 142
and second inside surface 140 of second housing portion
126.

[0073] AsshowninFIG.4, the first housing portion 124
is connected to the second housing portion 126 along
split line 128. It should be appreciated that as shown in
FIG. 4,the splitline 128 may be a planar surface. It should
be appreciated however that the split line may have any
shape provided that the first housing portion 124 gener-
ally contacts the second housing portion 126 to provide
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the housing 106.

[0074] As shown in FIG. 4, the first fastener 110 may
be utilized to secure first housing portion 124 to second
housing portion 126. The first fastener 110 may include
external threads 134 that either mate with housing 106
or, as is shown in FIG. 4, with nut 136. The first isolator
108 may, as is shown in FIG. 4, include a longitudinal
opening 122 for receiving the first fastener 110. Similarly
the third isolator 156 may include a longitudinal opening
158 for receiving the first fastener 110.

[0075] Referring again to FIG. 3, the power tool 102
may have a configuration adjacent the second fastener
148 that is similar to the configuration for first fastener
110. As shown in FIG. 3, the power tool 102 may further
include

afourthisolator 160 which is similar to the second isolator
146. The fourth isolator 160 may include a longitudinal
opening 162 for receiving second fastener 148. The
fourth isolator 160 may be fitted into for example fourth
pocket 164 while the second isolator 146 may be fitted
into third pocket 166. The third pocket 166 and the fourth
pocket 164 may be formed in, for example, body 104.
[0076] The first isolator 108, the second isolator 146,
the third isolator 156 and the fourth isolator 160 may have
any suitable shape and may all, for example, have a gen-
erally cylindrical shape. The isolators 108, 146, 156 and
160 may all have a longitudinal opening for receiving the
respective fasteners and may all be of the same size and
shape such that each of the isolators is interchangeable
with each other.

[0077] The isolators may be made of identical materi-
als with identical mechanical properties. It should be ap-
preciated however, that to minimize vibration and to avoid
harmonic resonance it may be desirable to provide the
isolators with some of the isolators having different stiff-
nesses or different mechanical properties. The different
properties may be used even if the isolators have iden-
tical shapes. For example, it may be that the lower iso-
lators, for example, second isolator 146 and fourth iso-
lator 160 may have a stiffer or a weaker isolator such as
to minimize vibration in the power tool 102. Such selec-
tions of the materials for the isolators may be experimen-
tally or empirically derived.

[0078] Referring now to FIGS. 5 and 6, a power tool
202 is shown. The power tool 202 is similar to the power
tool 102 except that the power tool 202 includes supports
or housing bosses surrounding the fasteners.

[0079] For example, and referring now to FIG. 5, the
power tool 202 includes a body 204 and a housing 206
surrounding a portion of the body 204. The power tool
202 also includes a first isolator 208 positioned between
the body 204 and the housing 206. The isolator 208 is in
contact with the body 204 and the housing 206. The pow-
er tool 202 as shown in FIG. 5 further includes a first
fastener 210 for connecting the housing 206 to position
the first isolator 208 with respect to the housing 206.
[0080] As shown in FIG. 5, the power tool 202 further
includes a second isolator 246 positioned between the
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body 204 and the housing 206. The second isolator 246
is in contact with the body 204 and the housing 206. The
power tool 202 further includes a second fastener 248
which is connected to the housing 206 to position the
second isolator 246 with respect to the housing 206.
[0081] As shown in FIG. 5, the first isolator 208 and
the second isolator 246 may have any suitable shape
and may, as is shown in FIG. 5, be generally cylindrical
and hollow. The first isolator 208 and the second isolator
256 may have substantially the same shape.

[0082] The first isolator 208 and the second isolator
248 may be made of a resilient and/or compressible ma-
terial. The first isolator 208 may have a first isolator stiff-
ness and the second isolator 246 may have a second
isolator stiffness that is different than the firstisolator stiff-
ness.

[0083] AsshowninFIG.5, the body 204 defines a first
pocket 220 for receiving at least a portion of the first iso-
lator 208. The first pocket 220 may be formed from, for
example, a portion of first body boss 250 of the body 204.
Similarly, the body 204 may define a second pocket 254
for receiving at least a portion of the second isolator 246.
The second pocket 254 may be formed from a portion of
second body boss 252 formed from the body 204. The
first pocket 220 and the second pocket 254 may be gen-
erally cylindrical to closely conform to the isolators.
[0084] As shown in FIG. 6, the body 204 may include
a rim 242 extending inwardly from the first body boss
250. The power tool 202 may further include a third iso-
lator 256. The first pocket 220 of the first body boss 250
may be adapted for receiving a portion of the first isolator
208. The first body boss 250 further defines a third pocket
265 for receiving the third isolator 256. The rim 242 may
be utilized to separate the first isolator 208 from the third
isolator 256.

[0085] Referring again to FIG. 5, the housing 206 may
further define a first housing boss 264. The first housing
boss 264 has an opening 266 in the boss 264 for receiving
at least a portion of the first fastener 210. Similarly the
housing 206 may further define a second housing boss
268 having an opening 270 in the second housing boss
268. The opening 270 is utilized for receiving at least a
portion of the second fastener 248.

[0086] The first isolator 208 defines a first isolator
opening 222. The first isolator opening 222 is sized such
that the first boss 264 is positioned at least partially in
the opening 222 of thefirst isolator 208. The cross section
of the opening 222 of the first isolator 208 and the pe-
riphery of the first boss 264 may have a round or polyg-
onal shape, including a circular, oval or other arcuate
shape. The cross section of the opening 222 of the first
isolator 208 and the periphery of the first boss 264 may
alternatively be polygonal. For example the cross section
of the opening 222 of the first isolator 208 and the pe-
riphery of the first boss 264 may be triangular, square,
pentagonal, hexagonal, octagonal or have any other po-
lygonal shape.

[0087] Similarly, the second isolator 246 defines a sec-
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ond isolator opening 247 through the second isolator 246.
The opening 247 is sized to fit in the boss 268 of the
housing 206. It should be appreciated that the opening
247 of the second isolator 246 and the opening 222 of
the first isolator 208 may be sized such that the isolators
208 and 246 are spaced from the respective bosses. For
example, and referring to FIG. 5, the first housing boss
264 may be in clearance or interferencely fitted with the
opening 222 of the first isolator 208. Providing the isola-
tors in interference with the fasteners will assist in pro-
viding support for loading under compression.

[0088] Alternatively, the isolators may be spaced from
the fasteners and for example, a fastener, for example
second fastener 248, may be spaced from the second
isolator 246 and, for example, the second isolator 246
may have an inside surface 272, as shown in phantom,
spaced from the second fastener 248.

[0089] The power tool 202 may be driven by for exam-
ple motor 212 which may be an electric motor, a pneu-
matic motor or a fuel powered motor. The motor 212 may
drive for example an outward shaft 214 for operating a
cutting tool 216.

[0090] The first housing boss 264 cooperating with the
first fastener 210 and the second housing boss 268 co-
operating with the second fastener 248 provides for a
safety connection between the housing 206 and the body
204 if the isolators deteriorate.

[0091] In addition to the cooperation of the isolators
andthefasteners, as shown in FIG. 5, an additional safety
relationship between the housing 206 and the body 204
may be provided. For example, the housing 206 defines
a first interior wall 274 positioned spaced from the body
boss 250. Similarly, a second interior wall 276 is posi-
tioned spaced from the second body boss 252. The first
interior wall 274 and the second interior wall 276 of the
housing 206 provide a restraint to limit the motion of the
body 204 within the housing 206.

[0092] Referring now to FIG. 6 the housing 206 may
be a clam shell or include two separate portions. For ex-
ample, the housing 206 may include a first housing por-
tion 224 and an opposed second housing portion 226.
The first housing portion 224 may be connected to the
second housing portion 226 along, for example, split line
228. Thefirstfastener 210, as well as the second fastener
248, may be utilized to connect the first housing portion
224 and the second housing portion 226. The first fas-
tener 210 may include external threads 234 that cooper-
ate with the second housing portion 226. It should be
appreciated that a nut (not shown) may be utilized to
cooperate with the threads 334 of the first fastener 210.
[0093] While the first fastener 210 may cooperate with
a solitary isolator, as shown in FIG. 6, the first fastener
210 may cooperate with third isolator 256 that has a
shape similar to the first isolator 208 and may be sepa-
rated from the first isolator 208 by rim 242. The third iso-
lator 256 is positioned in third pocket 265 formed in first
body boss 250. The third isolator 256 is further positioned
between first body boss 250 and first housing boss 264.
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[0094] The isolators may have any shape to conform
to the pockets in the housing boss. The circumference
of the isolators and the pockets may be round or have a
polygonal shape or any other suitable shape. For exam-
ple the circumference of the isolators and the pockets
may be for example, circular, oval or any arcuate shape.
Alternatively the circumference of the isolators and the
pockets may be polygonal, for example, triangular,
square, pentagonal, hexagonal, octagonal or any other
polygonal shape.

[0095] Rim 242 serves to center or properly position
the housing 206 with respect to the body 204. It should
be appreciated that the opposed faces of the first isolator
208 and the third isolator 256 may be in interference with
the first wall 238 and the second wall 240, respectively,
of the housing 206 and with the rim 242. It should also
be appreciated that the outside surfaces of the first iso-
lator 208 and the third isolator 256 may be in interference
with the first body boss 250 and with the first housing
boss 264.

[0096] Referring now to FIGS. 7 through 12, a power
tool 302 is shown. The power tool 302 is similar to the
power tool 202 of FIGS. 5 and 6 except that the power
tool 302 is a more refined design readily suited for com-
mercialization. The power tool 302 includes a housing
306 which is different than the housing 206 of the power
tool 202 of FIGS. 5 and 6. The housing 306 includes a
motor housing 378 for containing motor 312 of the power
tool 302. The housing 306 furtherincludes a handle hous-
ing 380 which forms handle 318. The handle 318 defines
handle opening 382 for assisting in holding the power
tool 302 in a person’s hand.

[0097] As showninFIGS. 7, 7A, 8 and 8A, the handle
housing 380 includes a first handle housing portion 324
and a second handle housing portion 326. The first han-
dle housing portion 324 and the second handle housing
portion 326 are joined together by, for example, a first
fastener 310 in the form of a cap screw and a spaced
apart second fastener 348 in the form of, for example, a
cap screw. Additional fasteners 384 may be utilized to
hold the first handle housing portion 324 to the second
handle housing portion 326. The fasteners 310, 348 and
384 may be secured directly to second handle housing
portion 326 by being threaded into the second handle
housing portion 326 or additional fasteners in the form
of nuts (not shown) may be utilized to secure the first
handle housing portion 324 to the second handle housing
portion 326.

[0098] Referring again to FIGS. 7 and 7A, the power
tool 302 may include a shaft 314 extending from the motor
312 and driven thereby. Shaft 314 may rotate or oscillate
tool 316 for performing work with the power tool 302.
[0099] Referringnowto FIGS. 9and 9A, the power tool
302 includes body 304 and housing 306 which surrounds
at least a portion of the body 304. The power tool 302
further includes a first isolator 308 that is positioned be-
tween the body 304 and the housing 306 and that is in
contact with the body 304 and the housing 306. The pow-
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er tool 302 further includes a first fastener 310, as shown
in phantom. The first fastener 310 is connected to the
housing 306 to position the first isolator 308 with respect
to the housing 306.

[0100] The power tool 302 further includes a second
isolator 346 positioned between the body 304 and the
housing 306. The second isolator 306 is in contact with
the body 304 and the housing 346. The power tool 302
furtherincludes a second fastener 348 as shown in phan-
tom. The second fastener 348 is connected to the hous-
ing 306 to position the second isolator 346 with respect
to the housing 306.

[0101] The body 304, as shown in FIGS. 9 and 9A,
includes a first body boss 350 defining a first pocket 320
in the first body boss 350. The first pocket 320 is adapted
to receive at least a portion of the first isolator 308. The
body 304 may further include a second body boss 352
defining a second pocket 354 for receiving at least a por-
tion of the second isolator 346.

[0102] As shown in FIGS. 9 and 9A, the housing 306
defines afirst interior wall 374 of the handle housing 380.
The first interior wall 374 is positioned spaced from the
first body boss 350. The handle housing 380 further de-
fines a second interior wall 376. The second interior wall
376is positioned spaced from the second body boss 352.
The first interior wall 374 and the second interior wall
376 of the handle housing 380 provide a restraint to limit
the motion of the body 304 within the housing 306.
[0103] The first isolator 308 and the second isolator
346 may have substantially the same dimensions. The
first isolator 308 and the second isolator 346 may have
any suitable shape and may be hollow cylinders. The first
isolator 308 and the second isolator 346 may be made
of any suitable durable material. The first isolator 308
may have a first isolator stiffness and the second isolator
346 may have a second isolator stiffness. The first iso-
lator stiffness may be substantially different from the sec-
ond isolator stiffness.

[0104] The isolators may be made of suitable durable
material. The isolators may be made of a resilient com-
pressible material. For example. the isolators may be
made of a polymer. For example, the isolators may be
made of a natural or a synthetic rubber.

[0105] Referring now to FIGS. 10 and 10A, the body
304 of power tool 302 may define a rim 342 extending
inwardly from first body boss 350. The power tool 302
may further include the second isolator 346. The power
tool 302, as shown in FIGS. 10 and 10A, may further
include third isolator 356. The first body boss 350 defines
a third pocket 367. The third pocket 367 of the boss 350
may be adapted to receive at least a portion of the third
isolator 356. The rim 342 of the first body boss 350 may
be utilized to separate the first isolator 308 from the third
isolator 356. The first fastener 310 as shown in FIGS. 10
and 10A is inserted into first isolator opening 322 of the
first isolator 308 and then into third isolator opening 358
of the third isolator 356.

[0106] Whileitshould be appreciated that the fasteners
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may be in direct contact with the isolators, to provide a
more rigid structure and an additional safety feature, the
housing 304 may define a first housing boss 364 having
afirst housing boss opening 366 in the first housing boss
364 for receiving the first fastener 310. The first housing
boss 364, as shownin FIGS. 10 and 10A, is positionable,
at least partially, in the first isolator opening 322 of the
first isolator 308. The cross section of the housing boss
openings ofthe isolators and the periphery of the housing
bosses may have, for example, a round or polygonal
shape. The round shape may include any arcuate shape
including circular and oval. The polygonal shape may be
triangular, square, pentagonal, hexagonal, and octago-
nal or any other polygonal shape.

[0107] The circumference of the isolator has one of a
round or polygonal shape wherein round can be circular,
oval etc., polygonal can be triangular, square, pentago-
nal, hexagonal, octagonal or any other polygonal shape.
The first isolator 308 and the third isolator 356 may, as
shown in FIGS. 10 and 10A be spaced from outside pe-
riphery 363 of first housing boss 364. Such a configura-
tion may provide for vibrations in a shear mode.

[0108] The construction around the second fastener
348 may, as shown in FIGS. 10 and 10A, be similar to
that of the construction around first fastener 310. For ex-
ample, the power tool 302 may further include a fourth
isolator 360. The fourth isolator 360 may be at least par-
tially positioned in second body boss 352 of the body
304. The second body boss 352 may include a rim 342
to separate and position the second isolator 346 and the
fourth isolator 360 with respect to the body 304. The
fourth isolator 360 may be tightly fitted to fourth pocket
164 formed in second body boss 352. The housing 306
may further define a second housing boss 368. The sec-
ond isolator 346 may define a second isolator opening
347 and the fourth isolator 360 may define the fourth
isolator opening 362. The second housing boss 368 may,
as shown in FIGS. 10 and 10A, be in clearance with the
second isolator 346 and the fourth isolator 360. Such
configurations provide for vibrations in a shear load
mode. The second housing boss 368 defines a second
housing boss opening 370 for receiving the second fas-
tener 348.

[0109] Referring now to FIGS. 11 and 11A the first fas-
tener is shown in greater detail in position in first housing
boss 364 of the housing 306. The first isolator 308 is
positioned over first housing boss 364 in clearance. The
first isolator 308 fits in first body boss 350 of the body
304. The second isolator 346 is fitted between first hous-
ing boss 364 and first body boss 350. The second
isolator 346 is fitted between first housing boss 364 and
first body boss 350. The second isolator 346 may be sep-
arated from the firstisolator 348 by rim 342. The opposed
ends of first isolator 308 are in interference fit with rim
342 and the inner surface of the housing 306. Similarly
the opposed ends of the second isolator 346 are in an
interference fit between rim 342 of the body 304 and the
inner surface of housing 306.
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[0110] Referring now to FIGS. 12 and 12A, the first
isolator 308 and the third isolator 356 are shown with a
load applied in the direction of arrow 386. As the motor
312 and body 304 cause a load in the direction of arrow
386, the first isolator 308 deforms into the deformed
shape 388 as shown in hidden lines. Similarly the third
isolator 356 is deformed into deformed shape 390 as
shown in the hidden line. As shown in FIGS. 12 and 12A,
the inside diameter 372 of first isolator 308 is separated
from first housing boss 364.

[0111] Referring now to FIGS. 13 through 15A, apower
tool 402 is shown. Power tool 402 is very similar to power
tool 302 of FIGS. 7 through 12A except that power tool
402 is adapted for use under compression loads. The
power tool 402 includes housing 406 which includes a
motor housing 478 and a handle housing 480. The handle
housing includes a first handle housing portion 424 and
a second handle housing portion 426. The handle hous-
ing 480defines a first housing boss 464 and a spaced
apart second housing boss 468. Similarly the Power tool
402 includes a body 404 which defines a first body boss
450 and a spaced apart second body boss 452. A first
isolator 408 is positioned between the first housing boss
464 and the first body boss 452. Similarly a second iso-
lator 446 is positioned between second housing boss 468
and second body boss 452.

[0112] Unlike the power tool 302 the housing bosses
areininterference with the isolators. Such a configuration
provides for absorption of vibrations of compression
loads. For example, the first isolator 408 is interferencely
fitted with first housing boss 464. Similarly, second iso-
lator 446 is interferencely fitted with second housing boss
468. An end of first isolator 408 is interferencely fitted
with the housing 406. Similarly, second isolator 446 is
interferencely fitted with a wall

of housing 406. The first isolator 408 is interferencely
fitted with first body boss 450 and second isolator 446 is
interferencely fitted with second body boss 452.

[0113] Referring now to FIGS. 14 and 14A, the power
tool 402 includes a third isolator 456 positioned between
first body boss 450 and first housing boss 464. A rim 442
separates first isolator 408 from third isolator 456. Simi-
larly the power tool 402 further includes a fourth isolator
460 which is positioned between second body boss 452
and second housing boss 468. The rim 442 serves to
separate the second isolator 446 from the fourth isolator
460 within the body 404.

[0114] Referring now to FIGS. 15 and 15A, the first
isolator 408 and the third isolator 456 are shown in po-
sition between the body 404 and the housing 406. The
first isolator 408 is positioned between first body boss
450 and the first housing boss 464. The first isolator 408
is also positioned between rim 442 of the first body boss
450 and an interior wall of housing 406. Similarly the third
isolator 456 is positioned between first housing boss 464
and first body boss 450. The third isolator is further po-
sitioned between rim 442 of the first body boss 450 and
the internal wall of the housing 406. The first isolator 408

10

15

20

25

30

35

40

45

50

55

1"

and the third isolator 456 are interferencely fitted with the
first housing boss 464.

[0115] Asacompressionloadis appliedinthedirection
of arrow 490 to the power tool 402, the first isolator 408
compresses into first compressed shape 492 as shown
in hidden line. Similarly, third isolator 456, when exposed
to the load in the direction of arrow 490, compresses to
the second compressed shape 494 as shown in the hid-
den lines. Thus the power tool 402 is designed for use
under compression vibration loads.

[0116] The illustrated embodiments are suited for use
for power tools of all types, particularly for hand held elec-
tric power tools.

Claims
1. A power tool (302) comprising:

a body (304) including a first body boss (350)
defining a first pocket (320) and a third pocket
(367) and a second body boss (352) defining a
second pocket (354) and a fourth pocket (164);
a housing (306) surrounding at least a portion
of said body (304);

a first isolator (308) and a third isolator (356)
positioned between said body (304) and said
housing (306) and in contact with said body
(304) and said housing (306), the first pocket
(320) of said body (304) receiving at least a por-
tion of said firstisolator (308) and the third pocket
(367) receiving at least a portion of said third
isolator (356), said first isolator (308) defining a
first isolator opening (322) therethrough, and
said third isolator (356) defining a third isolator
opening (358) therethrough;

a second isolator (346) and a fourth isolator
(360) positioned between said body (304) and
said housing (306) and in contact with said body
(304) and said housing (306), the second pocket
(354) of said body (304) receiving at least a por-
tion of said second isolator (346) and the fourth
pocket (164) receiving at least a portion of said
fourth isolator (360), said second isolator (346)
defining a second isolator opening (347) there-
through, and said fourth isolator (360) defining
a fourth isolator opening (362) therethrough;

a first fastener (310) connected to said housing
(306) to position said first isolator (308) and said
third isolator (356) with respect to said housing
(306), atleasta portion of said first fastener (310)
being positioned in the first isolator opening
(322) andin the third isolator opening (358) ; and
a second fastener (348) connected to said hous-
ing (306) to position said second isolator (346)
and said fourth isolator (360) with respect to said
housing (306), at least a portion of said second
fastener (348) being positioned in the second
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isolator opening (347) and in the fourth isolator
opening (362);

characterised in that said first body boss (350)
includes a rim (342) that extends inwardly from
the first body boss (350) and that separates the
first isolator (308) from the third isolator (356);
and

wherein said second body boss (352) includes
arim (342) that extends inwardly from the sec-
ond body boss (352) and that separates the sec-
ond isolator (346) from the fourth isolator (360).

The power tool (302) of claim 1,

wherein said housing (306) defines a first housing
boss (364) having a first housing boss opening (366)
therein for receiving at least a portion of said first
fastener (110), at least a portion of said first housing
boss (364) being positioned in the first isolator open-
ing (322) and in the third isolator opening (358) ;
wherein said housing (306) defines a second hous-
ing boss (368) having a second housing boss open-
ing (370) therein for receiving at least a portion of
said second fastener (348), at least a portion of said
second housing boss (368) being positioned in the
second isolator opening (347) and in the fourth iso-
lator opening (362) ;

wherein said first housing boss (364) and said sec-
ond housing boss (368) each include a generally cy-
lindrical outer periphery;

wherein said outer periphery of said first housing
boss (364) is received in said first isolator opening
(322) and said third isolator opening (358) and is
spaced apart;

wherein said outer periphery of said second housing
boss (368) is received in said second isolator open-
ing (347) and said fourth isolator opening (362) ;
wherein said first isolator opening (322) and said
third isolator opening (358) are sized so that said
first isolator (308) and said third isolator (356), re-
spectively, are spaced apart from said outer periph-
ery of said first housing boss (364); and

wherein said second isolator opening (347) and said
fourth isolator opening (362) are sized so that said
second isolator (346) and said fourth isolator (360)
are spaced apart from said outer periphery of said
second housing boss (368).

The power tool (302) of claim 2, wherein said first
isolator (308), said second isolator (346), said third
isolator (356) and said fourth isolator (360) each
have generally cylindrical outer peripheries.

The power tool (302) of claim 1, wherein said first
isolator (308), said second isolator (346), said third
isolator (356) and said fourth isolator (360) each
have substantially the same dimensions.
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Patentanspriiche

1.

Elektrowerkzeug (302), umfassend:

einen Korper (304), der einen ersten Kérpervor-
sprung (350) aufweist, der eine erste Tasche
(320) und eine dritte Tasche (367) definiert, und
einen zweiten Korpervorsprung (352) aufweist,
der eine zweite Tasche (354) und eine vierte
Tasche (164) definiert;

ein Gehause (306), das mindestens einen Ab-
schnitt des Kérpers (304) umgibt;

einen ersten Isolator (308) und einen dritten Iso-
lator (356), die zwischen dem Kérper (304) und
dem Gehéause (306) positioniert sind und in Kon-
takt mit dem Korper (304) und dem Gehéause
(306) stehen, wobei die erste Tasche (320) des
Korpers (304) mindestens einen Abschnitt des
ersten Isolators (308) aufnimmt und die dritte
Tasche (367) mindestens einen Abschnitt des
dritten Isolators (356) aufnimmt, wobei durch
den ersten Isolator (308) hindurch eine erste Iso-
latoréffnung (322) definiert ist und durch den
dritten Isolator (356) hindurch eine dritte Isola-
toréffnung (358) definiert ist;

einen zweiten Isolator (346) und einen vierten
Isolator (360), die zwischen dem Koérper (304)
und dem Gehause (306) positioniert sind und in
Kontakt mitdem Korper (304) und dem Gehause
(306) stehen, wobei die zweite Tasche (354) des
Koérpers (304) mindestens einen Abschnitt des
zweiten Isolators (346) aufnimmt und die vierte
Tasche (164) mindestens einen Abschnitt des
vierten Isolators (360) aufnimmt, wobei durch
den zweiten Isolator (346) hindurch eine zweite
Isolator6ffnung (347) definiert ist und durch den
vierten Isolator (360) hindurch eine vierte Isola-
toréffnung (362) definiert ist;

ein erstes Befestigungsmittel (310), das mitdem
Gehause (306) verbunden ist, um den ersten
Isolator (308) und den dritten Isolator (356) mit
Bezug auf das Gehause (306) zu positionieren,
wobei mindestens ein Abschnitt des ersten Be-
festigungsmittels (310) in der ersten Isolatoroff-
nung (322) und in der dritten Isolatoréffnung
(358) positioniert ist; und

ein zweites Befestigungsmittel (348), das mit
dem Gehause (306) verbunden ist, um den
zweiten Isolator (346) und den vierten Isolator
(360) mit Bezug auf das Gehause (306) zu po-
sitionieren, wobei mindestens ein Abschnitt des
zweiten Befestigungsmittels (348) in der zwei-
ten Isolatoréffnung (347) und in der vierten Iso-
latoréffnung (362) positioniert ist;

dadurch gekennzeichnet, dass

der erste Korpervorsprung (350) einen Rand
(342) aufweist, der sich von dem ersten Korper-
vorsprung (350) nach innen erstreckt und der
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den ersten Isolator (308) von dem dritten Isolator
(356) trennt; und

wobei der zweite Kdrpervorsprung (352) einen
Rand (342) aufweist, der sich von dem zweiten
Kérpervorsprung (352) nachinnen erstreckt und
der den zweiten Isolator (346) von dem vierten
Isolator (360) trennt.

Elektrowerkzeug (302) nach Anspruch 1,

wobei das Gehause (306) einen ersten Gehause-
vorsprung (364) definiert, in dem eine erste Gehau-
sevorsprungsoffnung (366) ausgebildet ist, um min-
destens einen Abschnitt des ersten Befestigungs-
mittels (110) aufzunehmen, wobei mindestens ein
Abschnitt des ersten Gehdusevorsprungs (364) in
der ersten Isolatoréffnung (322) und in der dritten
Isolatoréffnung (358) positioniert ist,

wobei das Gehause (306) einen zweiten Gehause-
vorsprung (368) definiert, in dem eine zweite Gehau-
sevorsprungsoffnung (370) ausgebildet ist, um min-
destens einen Abschnitt des zweiten Befestigungs-
mittels (348) aufzunehmen, wobei mindestens ein
Abschnitt des zweiten Gehausevorsprungs (368) in
der zweiten Isolatoréffnung (347) und in der vierten
Isolatoréffnung (362) positioniert ist,

wobei der erste Gehausevorsprung (364) und der
zweite Gehausevorsprung (368) jeweils einen allge-
mein zylindrischen AuRenumfang aufweisen,
wobei der AuBenumfang des ersten Gehausevor-
sprungs (364) inder ersten Isolatoréffnung (322) und
der dritten Isolatoréffnung (358) aufgenommen ist
und beabstandet ist, wobei der AuBenumfang des
zweiten Gehadusevorsprungs (368) in der zweiten
Isolatoréffnung (347) und der vierten Isolatoréffnung
(362) aufgenommen ist,

wobei die erste Isolatoréffnung (322) und die dritte
Isolatoréffnung (358) so bemessen sind, dass der
erste Isolator (308) bzw. der dritte Isolator (356) von
dem AulRenumfang des ersten Gehausevorsprungs
(364) beabstandet sind, und

wobei die zweite Isolatoréffnung (347) und die vierte
Isolatoréffnung (362) so bemessen sind, dass der
zweite Isolator (346) und der vierte Isolator (360) von
dem AuRBenumfang des zweiten Gehausevorsprung
(368) beabstandet sind.

Elektrowerkzeug (302) nach Anspruch 2, wobei der
erste Isolator (308), der zweite Isolator (346), der
dritte Isolator (356) und der vierte Isolator (360) je-
weils allgemein zylindrische AuRenumfange aufwei-
sen.

Elektrowerkzeug (302) nach Anspruch 1, wobei der
erste Isolator (308), der zweite Isolator (346), der
dritte Isolator (356) und der vierte Isolator (360) je-
weils im Wesentlichen die gleichen Abmessungen
aufweisen.
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Revendications

1.

Outil électrique (302) comprenant :

un corps (304) comprenant un premier bossage
de corps (350) définissant une premiére poche
(320) et une troisieme poche (367) etun second
bossage de corps (352) définissant une secon-
de poche (354) et une quatrieme poche (164) ;
un boitier (306) entourant au moins une partie
dudit corps (304) ;

un premier isolateur (308) et un troisieme isola-
teur (356) positionnés entre ledit corps (304) et
ledit boitier (306) et en contact avec ledit corps
(304) et ledit boitier (306), la premiere poche
(320) dudit corps (304) recevant au moins une
partie dudit premier isolateur (308) et la troisie-
me poche (367) recevant au moins une partie
dudit troisieme isolateur (356), ledit premier iso-
lateur (308) définissant une premiéere ouverture
d’isolateur (322) a travers celui-ci, et ledit troi-
siéme isolateur (356) définissant une troisieme
ouverture d’isolateur (358) a travers celui-ci ;
un second isolateur (346) et un quatrieme iso-
lateur (360) positionnés entre ledit corps (304)
etleditboitier (306) eten contact avecledit corps
(304) et ledit boitier (306), la seconde poche
(354) dudit corps (304) recevant au moins une
partie dudit second isolateur (346) et la quatrie-
me poche (164) recevant au moins une partie
dudit quatrieme isolateur (360), ledit second iso-
lateur (346) définissant une seconde ouverture
d’isolateur (347) a travers celui-ci, et ledit qua-
trieme isolateur (360) définissant une quatrieme
ouverture d’isolateur (362) a travers celui-ci ;
une premiere attache (310) reliée audit boitier
(306) pour positionner ledit premier isolateur
(308) et ledit troisieme isolateur (356) par rap-
port audit boitier (306), au moins une partie de
ladite premiére attache (310) étant positionnée
dans la premiére ouverture d’isolateur (322) et
dans la troisieme ouverture d’isolateur (358) ; et
une seconde attache (348) reliée audit boitier
(306) pour positionner ledit second isolateur
(346) et ledit quatrieme isolateur (360) par rap-
port audit boitier (306), au moins une partie de
ladite seconde attache (348) étant positionnée
dans la seconde ouverture d’isolateur (347) et
dans la quatrieme ouverture d’isolateur (362) ;
caractérisé en ce que

ledit premier bossage de corps (350) comprend
un rebord (342) qui s’étend vers l'intérieur a par-
tir du premier bossage de corps (350) et qui sé-
pare le premier isolateur (308) du troisieme iso-
lateur (356) ; et

danslequel ledit second bossage de corps (352)
comprend un rebord (342) qui s’étend vers l'in-
térieur a partir du second bossage de corps
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(352) et qui sépare le second isolateur (346) du
quatrieme isolateur (360).

Outil électrique (302) selon la revendication 1,
dans lequel ledit boitier (306) définit un premier bos-
sage de boitier (364) ayant une premiére ouverture
de bossage de boitier (366) pour recevoir au moins
une partie de ladite premiére attache (110), au moins
une partie dudit premier bossage de boitier (364)
étant positionnée dans la premiere ouverture d’iso-
lateur (322) et dans la troisieme ouverture d’isolateur
(358) ;

dans lequel ledit boitier (306) définit un second bos-
sage de boitier (368) comportant une seconde
ouverture de bossage de boitier (370) pour recevoir
aumoins une partie de ladite seconde attache (348),
au moins une partie dudit second bossage de boitier
(368) étant positionnée dans la seconde ouverture
d’isolateur (347) et dans la quatrieme ouverture
d’isolateur (362) ;

dans lequel ledit premier bossage de boitier (364)
et ledit second bossage (368) comprennent chacun
une périphérie extérieure généralement
cylindrique ;

dans lequel ladite périphérie extérieure dudit premier
bossage de boitier (364) est regue dans ladite pre-
miére ouverture d’isolateur (322) et ladite troisieme
ouverture d'isolateur (358), et est espacée ; dans
lequel ladite périphérie extérieure dudit second bos-
sage de boitier (368) est regue dans ladite seconde
ouverture d’isolateur (347) et ladite quatriéme ouver-
ture d’isolateur (362) ;

dans lequel ladite premiére ouverture d’isolateur
(322) et ladite troisi€me ouverture d’isolateur (358)
sont dimensionnées de sorte que ledit premier iso-
lateur (308) et ledit troisieme isolateur (356), respec-
tivement, sont espacés de ladite périphérie extérieu-
re dudit premier bossage de boitier (364) ; et

dans lequel ladite seconde ouverture d’isolateur
(347) et ladite quatrieme ouverture d’isolateur (362)
sont dimensionnées de sorte que ledit second iso-
lateur (346) et ledit quatrieme isolateur (360) sont
espaceés de ladite périphérie extérieure dudit second
bossage de boitier (368).

Outil électrique (302) selon la revendication 2, dans
lequel ledit premier isolateur (308), ledit second iso-
lateur (346), ledit troisieme isolateur (356) et ledit
quatriéme isolateur (360) ont chacun des périphé-
ries extérieures généralement cylindriques.

Outil électrique (302) selon la revendication 1, dans
lequel ledit premier isolateur (308), ledit second iso-
lateur (346), ledit troisieme isolateur (356) et ledit
quatriéme isolateur (360) ont chacun des dimen-
sions sensiblement identiques.
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