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Description

[0001] The present invention relates to a power tool,
and in particular, to a hammer drill or a drill having a
hammer function.
[0002] EP1157788 discloses a typical hammer drill
which can operate in a hammer only mode, a drill only
mode and a combined hammer and drill mode. During
the operation of such a hammer, a considerable amount
of vibration can be generated. The vibration is caused
by the operation of the rotary drive mechanism and/or
the hammer mechanism, depending on the mode of op-
eration of the hammer drill, combined with the vibratory
forces applied to and experienced by the drill bit when it
is being used on a work piece. These vibrations are trans-
ferred to the body of the hammer drill, which in turn are
transferred to a rear handle being used by the operator
to support the hammer drill. The transfer of vibration to
the rear handle from the body, and subsequently to the
operator’s hand can not only be painful but can result in
injury, particularly when the hammer drill is used over
long periods of time. It is therefore desirable to minimise
the amount of vibration transferred from the body to the
rear handle.
[0003] One solution is to moveably mount the rear han-
dle on body of the hammer drill to allow relative move-
ment between the two and to locate a vibration dampen-
ing mechanism between the body and the rear handle to
minimise the amount of vibration transferred to the rear
handle from the body.
[0004] GB2407790 describes one such vibration
dampening mechanism for a hammer drill by which the
amount of vibration transferred to the rear handle from
the body is reduced. However, the design of such a
dampening mechanism results in the movement of the
rear handle being restricted to a direction which is linear
in a rearward and forward movement, in a direction par-
allel to the longitudinal axis of the hammer drill along
which a reciprocating ram and piston travel. This does
not provide the most efficient method of reducing the
amount of vibration transferred to the rear handle. This
is due to the nature of the vibration applied to the body
of the hammer and the distribution of the masses within
the hammer. This results in an overall or combined vi-
bration which has a direction of movement which is dif-
ferent from a rearward and forward linear movement. Fur-
thermore, the direction of movement of the combined vi-
bration will vary depending on which part of the body or
handle it is measured. The restriction in the direction of
the movement of the rear handle in the hammer drill de-
scribed in GB2407790 does not take into account.
[0005] US5,025,870 discloses a hammer drill accord-
ing to the preamble of claim 1 having a damped rear
handle. The direction of movement of the handle is re-
stricted to a simple forward and backward movement.
[0006] According to the invention, there is provided a
hammer drill in accordance with claim 1.
[0007] The dominant vibration at a point is the main

vibration expected to be experienced at a point when the
power tool is working under certain operating conditions.
[0008] By seeking to restrict the direction of movement
of the rear handle relative to the body to that of or close
to the dominant vibration, which results from the sum of
all types vibrations applied to the body of the hammer in
combination with the distribution of the masses within the
hammer, the reduction in the transfer of vibration to the
rear handle from the body can be optimised.
[0009] Five embodiments of the present invention will
now be described with reference
[0010] Five embodiments of the present invention will
now be described with reference to the enclosed draw-
ings of which:

Figure 1 shows a schematic view of a vertical cross
section of a hammer drill;
Figure 1A shows the vector addition of the two types
of vibration in the reverse direction of the top and of
the handle to that shown in Figure 1;
Figure 1B shows the vector addition of the two types
of vibration in the reverse direction of the bottom end
of the handle to that shown in Figure 1;
Figure 2 shows a schematic view of a vertical cross
section of a hammer drill according to the first em-
bodiment of the present invention;
Figure 3A shows a top view of the lower lever;
Figure 3B shows a cross sectional view of a strut of
the lever shown in Figure 3 in the direction of Arrows
Z;
Figure 4 shows a schematic view of a vertical cross
section of a hammer drill according to the second
embodiment of the present invention;
Figure 5 shows a schematic view of a vertical cross
section of a hammer drill according to the third em-
bodiment of the present invention;
Figure 5A shows a perspective view of the T bar
shown in Figure 5;
Figure 6 shows a schematic view of a vertical cross
section of a hammer drill according to the fourth em-
bodiment of the present invention;
Figure 7 shows a schematic view of the rear of a
hammer drill according to the fifth embodiment of the
present invention; and
Figure 8 shows a schematic view of the rear of a
hammer drill according to the sixth embodiment of
the present invention.

[0011] The first embodiment of the present invention
will now be described with reference to Figures 1, 2, 3A
and 3B. driving the rotary gear chain and/or wobble drive
to operate the hammer drill in either hammer only mode,
drill only mode or combined hammer and drill mode de-
pending on the type of operation selected by the user.
[0012] Mounted on the front of the body 4 is a tool hold-
er 12, for example, an SDS plus type tool holder. Held
within the tool holder 12 is a drill bit 14.
[0013] Mounted on the rear of the body 4 is a handle
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10 having two ends 16,18. The handle 10 is mounted so
that it can move relative to the body 4. The two ends
16,18 of the handle 10 are each connected to the body
4 via connecting sections 20,22. Located within each
connecting section 20,22 is a vibration dampening mech-
anism (which are described in more detail below) which
act between the body 4 and the handle 10 in order to
reduce the amount of vibration transferred from the body
4 to the handle 10 during the operation of the hammer
drill. Bellows 24 surround each of the two connecting
sections 20,22.
[0014] The operation and internal mechanics of such
a hammer drill do not form part of the invention and there
are many such designs disclosed in prior art. It will be
appreciated that the present embodiment of the invention
can be utilised on any type of drill having a handle 10
moveably attached to the rear of the body 4 of the drill,
irrespective of its range of modes of operation or internal
design of its component parts.
[0015] The hammer drill has a centre of gravity 26. For
clarity, the three directions of travel, X, Y and Z are shown
in Figure 1. The X direction, as viewed in Figure 1, is
vertical. The Y direction, as viewed in Figure 1, is hori-
zontal and parallel to the plane of the paper on which
Figure is drawn. The Z direction, as viewed in Figure 1,
is horizontal but perpendicular to the plane of the paper
on which Figure is drawn.
[0016] During the operation of the hammer drill in ham-
mer only mode, impacts, generated by the electric motor
driving the wobble drive, ram and beat piece ("hammer
mechanism"), are imparted to the drill bit 14 along axis
28 (in the X direction) which is substantially parallel to
and co-axial with the longitudinal axis of the drill bit. This
drives the drill bit 14 forward into a work piece (not
shown). The work piece, which is typically stone or brick
resists the forward movement of the drill bit 14. This caus-
es the drill bit 14 to rebound backwards, away from the
work piece, towards the body 4 of the hammer, along the
axis 28.
[0017] As such, a force F(t) 30 is generated on the
body 4 along the axis 28 in both directions due to the
impacts of the hammer mechanism and the rebound of
the drill bit 14 off the work piece. This results in vibrations
in the body 4 of the hammer, the direction of the driving
force of the vibrations being along the axis 28. This results
in linear vibrations in the body 4 in the X direction indi-
cated by Arrow A in Figure 1, the direction being parallel
to the axis 28.
[0018] The centre of gravity is located within a vertical
plane in which the axis 28 is located. As such, the centre
of gravity 26 is located directly below the axis 28.
[0019] In addition to the linear vibrations (Arrow A), as
the centre of gravity 26 is located below the axis 28, an-
gular vibrations are generated about the centre of gravity
26. The direction of the vibrational forces of the angular
vibrations is indicated by Arrow B in Figure 1. This results
in a twisting torque (in the X - Y plane) about the centre
of gravity 26, in addition to the linear vibration (Arrow A).

[0020] The connecting sections 20,24 are constructed
to reduce the amount of vibrations transferred from the
body 4 to the handle 10. They are arranged to reduce
both the linear vibrations (direction of Arrow A) and the
angular vibrations (direction of Arrow B).
[0021] The centre 32 of the top end 18 of the handle
10 is the point where the top end 18 of the handle 10
makes contact with the top connecting section 22.
[0022] The centre 34 of the bottom end 16 of the handle
10 is the point where the bottom end 16 of the handle 10
makes contact with the bottom connecting section 20.
[0023] First, the movement 40 due to the vibrations of
the top end 18 of the handle 10 will now be described.
[0024] The centre 32 of the top end 18 of the handle
10 will, if rigidly connected to the body 4, will experience
two types of vibration applied to it which act in combina-
tion to produce a single resultant vibrational movement.
The first type of vibration is resultant from the linear vi-
bration of the body 4 in the direction of Arrow A. The size
and direction (ax1), relative to the body 4, of the vibration
at the centre 32 which results from the linear vibration
(Arrow A) is represented by an Arrow 36 (the direction
of the Arrow 36 being the same as the direction of the
vibration, the length of the arow 36 being dependent on
the amplitude of the vibration). The second type of vibra-
tion is resultant from the angular vibration of the body 4
about the centre of gravity 26 in the direction of Arrow B.
The size and direction (aθ1), relative to the body 4, of the
vibration at the centre 32 which results from the angular
vibration (Arrow B) is represented by a second Arrow 38
(the direction of the Arrow 38 being the same as the di-
rection of the vibration, the length of the Arrow 38 being
dependent on the amplitude of the vibration). The direc-
tion of the second Arrow 38 is tangential to the periphery
of a circle having a centre point at the centre of gravity
26 of hammer drill. By vector adding the two Arrows 36,38
representing the two vibrations, the size and direction of
the resultant vibration, relative to the body 4 at the centre
32 of the top end 18 of the handle 10, can be calculated.
This is shown by a third Arrow 40 (the direction of the
Arrow 40 being the same as the direction of the vibration,
the length of the Arrow 40 being dependent on the am-
plitude of the vibration). The third Arrow 40 represents
the direction and size of the "dominant" vibration at the
centre 32 of the top end 18 of the handle 10 (when the
hammer drill is operating in the hammer only mode).
[0025] When the body 4 is vibrating, it oscillates back-
wards and forwards parallel to the axis 28 and clockwise
and anti-clockwise about the centre of gravity 26. It
should be noted that, however, when the body 4 is trav-
elling backwards (to the right when viewed in Figure 1),
it is travelling clockwise (when viewed in Figure 1). This
results in the direction of Arrows 36,38,40 shown in Fig-
ure 1. When the body 4 is travelling forwards (to the left
when viewed in Figure 1), the body 4 is also travelling
anti-clockwise (when viewed in Figure 1). This would re-
sult in the direction of the Arrows being reversed as
shown in Figure 1A. Nevertheless, the direction of the
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Arrows 36’, 38’,40’, though reversed, is the same orien-
tation relative to the body 4 as those shown on Figure 1.
[0026] Second, the movement 46 due to the vibration
of the bottom end 16 of the handle 10 will now be de-
scribed.
[0027] The centre 34 of the bottom end 16 of the handle
10 will, if rigidly attached to the body 4, also experience
two types of vibration applied to it which act in combina-
tion to produce a single vibrational movement. The first
type of vibration is resultant from the linear vibration of
the body 4 in the direction of Arrow A.
[0028] The size and direction relative to the body 4
(ax2) of the vibration which results from the linear vibration
(Arrow A) is represented by Arrow 42 (the direction of
the Arrow 42 being the same as the direction of the vi-
bration, the length of the Arrow 42 being dependent on
the amplitude of the vibration). The second type of vibra-
tion is resultant from the angular vibration of the body 4
about the centre of gravity 26 in the direction of Arrow B.
The size and direction relative to the body 4 (aθ2) of the
vibration which results from the angular vibration (Arrow
B) is represented by a second Arrow 44 (the direction of
the Arrow 44 being the same as the direction of the vi-
bration, the length of the Arrow 44 being dependent on
the amplitude of the vibration). [The direction of the sec-
ond Arrow 44 is tangential to the periphery of a circle
having a centre point at the centre of gravity 26]. By vector
adding the two Arrows 42,44 representing the two vibra-
tions, the size and direction, relative to the body 4 at the
centre 34 of the bottom end 16 of the handle 10, can be
calculated. This is shown by a third Arrow 46 (the direc-
tion of the Arrow 46 being the same as the direction of
the vibration, the length of the Arrow 46 being dependent
on the amplitude of the vibration). The third Arrow 46
represents the size and direction of the dominant vibra-
tion at the centre 34 of the bottom end 16 of the handle
10 (when the hammer is operating in a hammer only
mode).
[0029] As mentioned previously, when the body 4 is
vibrating, it oscillates backwards and forwards parallel to
the axis 28 and clockwise and anti-clockwise about the
centre of gravity. Again, it is noted that when the body 4
is travelling backwards (to the right when viewed in Figure
1), it is travelling clockwise about the centre of gravity 26
(when viewed in Figure 1). This results in the direction
of the Arrows 42, 44, 46 shown in Figure 1. When the
body is travelling forwards (to the left when viewed in
Figure 1), the body 4 is also travelling anti-clockwise
(when viewed in Figure 1). This would result in the direc-
tion of the Arrows 42’, 44’, 46’ being as shown in Figure
1B. Nevertheless, the direction of the Arrows 42’, 44’,
46’, though reversed, is the same orientation relative to
the body 4 as those in Figure 1.
[0030] In the present embodiment, the orientation of
the dominant vibration, Arrow 46, of the centre 34 of the
bottom end 16 of the handle 10 is approximately vertical.
The orientation of the dominant vibration, Arrow 40, of
the centre 32 of the top end 18 of the handle 10 is ap-

proximately forty five degrees to the vertical.
[0031] The present invention optimises the vibration
reduction by the connecting sections 20, 22, in order to
minimise the amount of vibration transferred to the han-
dle 10 from the body 4, by restricting the direction of
movement of the ends 16,18 of the handle 10, which
connect to the body 4 via the connecting sections 20,22,
to that of the dominant vibration at those ends 16, 18
caused by the linear vibration (Arrow A) in combination
with the angular vibration (Arrow B) of the body. In other
words, the movement of the top end 18 is restricted so
that it can only move in the direction of the Arrow 40
relative to the body 4, and the movement of the bottom
end 16 is restricted so that it can only move in the direction
of the Arrow 46 relative to the body.
[0032] Once the direction of movement of two ends
16,18 of the handle 10 is restrained to be the same as
the direction of the dominant vibration acting on those
ends 16, 18, at the respective ends 16,18, a vibration
dampening or absorption mechanism is then added to
absorb the vibration. As the ends 16,18 of the handle 10
are restrained in their direction of travel to that of the
dominant vibration experienced at each of the ends
16,18, the effect of the dampening mechanism is max-
imised.
[0033] The mechanisms by which the movement of the
two ends 16,18 of the handle 10 is restrained to that of
the direction of the resultant vibration applied to each end
16,18, will now be described with reference to Figure 2.
[0034] Each of the connecting sections 20,22 comprise
a lever 52,54. One end 58,60 of each lever 52,54 is piv-
otally connected to the centre 32, 34 of an end 16,18 of
the handle 10. The other end 62,64 of each lever 52,54
is pivotally connected to the body 4. The position of the
pivot points is such to restrict the direction of the travel
of the ends 16,18 of the handle to the direction (Arrows
40, 46) of the dominant vibration applied to that end 16,
18.
[0035] The lower lever 52 will now be described in more
detail with reference to Figures 2 and 3.
[0036] The first end 60 of the lower lever 52 comprises
a bearing 66 which allows the first end 60 to pivot in re-
lation to the end 16 of the handle 10 to which the first end
60 is connected. The second end 64 of the lower lever
52 also comprise a bearing 68 which allows the second
end 64 to pivot in relation to the body 4 to which the
second end 64 is connected. The two ends 60,64 are
interconnected via two struts 70,72, each of which have
an "I" profile, as shown in Figure 3B, for rigidity. The lower
lever 52 can be constructed from plastic to reduce weight.
[0037] The first end 60 of the lower lever 52 is pivotally
connected to the centre 34 of the bottom end 16 of the
handle 10 and is capable of pivoting about a horizontal
axis which projects parallel to the Z axis. The second end
64 of the lower lever 52 is pivotally connected to the body
4 at a point indicated by reference number 50. The sec-
ond end 64 is also capable of pivoting about a parallel
horizontal axis which also projects parallel to the Z axis.
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The position of the point 50 is selected so that the result-
ant movement of the centre 34 of the lower end 16 of the
handle 10 is restricted to that of the direction of the dom-
inant vibration (Arrow 46).
[0038] This is achieved by locating the point 50 on the
body 4 in a direction perpendicular to direction of the
dominant vibration (Arrow 46), from the centre 34 of bot-
tom end of handle 10. Thus, as the lower lever 52 pivots
about point 50, the end 60 pivotally connected to the cen-
tre 34 of the handle 10 moves in direction of Arrow 46.
The distance between point 50 and the centre 34 of the
lower end of the handle 10 can be adjusted to suit the
internal construction of the hammer drill. However, the
greater the distance, the more linear the movement of
the centre 34 of the bottom end 16 of the handle 10 over
a greater range of movement. However, the greater the
amplitude of the vibration experienced by the bottom end
16, the more the movement of the handle 10 will deviate
from the direction of Arrow 46 at the extreme ends (peak
of the amplitude) of the vibratory movement due to the
circular movement of the lever 52 as it pivots about the
point 50.
[0039] The length of the lever 52 will therefore ideally
be determined by the expected amplitude of the vibra-
tions which will be experienced by the bottom end 16 of
the handle 10.
[0040] The upper lever 52 will now be described in
more detail with reference to Figure 2. The basic con-
struction of the upper lever 54 is the same as that of the
lower lever 52.
[0041] The first end 58 of the upper lever 54 comprises
a bearing (not shown) which allows the first end 58 to
pivot in relation to the upper end 18 of the handle 10 to
which the first end 58 is connected. The second end 62
of the lower lever 52 also comprises a bearing (not
shown) which allows the second end 62 to pivot in relation
to the body 4 to which the second end 62 is connected.
The two ends 58,62 are interconnected via two struts
(not shown), each of which have an "I" profile. However,
unlike the lower lever 52, which is straight along its length,
the upper lever 54 is curved along its length as best seen
in Figure 2. This is due to the location of the two connec-
tion points of the lever and the desire to keep the lever
54 within the body 4 of the hammer drill without altering
its outer shape 2. The upper lever 54 can be constructed
from plastic to reduce weight.
[0042] The first end 58 of the upper lever 54 is pivotally
connected to the centre 32 of the upper end 18 of the
handle 10 and is capable of pivoting about a horizontal
axis which projects parallel to the Z axis. The second end
62 of the upper lever 54 is pivotally connected to the body
4 at a point indicated by reference number 48. The sec-
ond end 62 is capable of pivoting about a parallel hori-
zontal axis which also projects parallel to the Z axis. The
position of the point 48 is selected so that the resultant
movement of the centre 32 of the top end 18 of the handle
10 is restricted to that of the direction of the dominant
vibration (Arrow 40) acting on the centre 32.

[0043] This is achieved by locating the point 48 on the
body 4 in a direction perpendicular to direction of the
dominant vibration (Arrow 40), from the centre 32 of top
end of handle 10. Thus, as the upper lever 54 pivots
about point 48, the end 58 pivotally connected to the cen-
tre 32 of the handle 10 moves in direction of Arrow 40.
As with the lower lever 52, the distance between point
48 and the centre 32 of the top end of the handle 10 can
be adjusted to suit the internal construction of the ham-
mer drill. However, the greater the distance, the more
linear the movement of the centre 32 of the top end 18
of the handle 10 over a greater range of movement. How-
ever, the greater the amplitude of the vibration experi-
enced by the top end 16, the more the movement of the
handle 10 will deviate from the direction of Arrow 40 at
the extreme ends (peak of the amplitude) of the vibratory
movement due to the circular movement of the lever 55
as it pivots about the point 48.
[0044] The length of the lever 54 will therefore ideally
be determined by the expected amplitude of the vibra-
tions which will be experienced by the top end 18 of the
handle 10.
[0045] A helical spring 56 surrounds the upper lever
54 and connects between the body 4 and the handle 10.
The spring 56 acts as the vibration dampening or absorp-
tion mechanism, reducing the amount of vibration trans-
ferred to the handle 10 from the body 4. The use of such
a spring 56 to reduce the amount of vibration transferred
is well known in the art and as such, its operation will not
be described in any further detail.
[0046] The dominant vibration calculated for the
present embodiment has been calculated for hammer
drill operating in hammer only mode. This is due the fact
that the operation of the hammer mechanism generates
by far the greatest amount of vibration in a hammer drill.
When the hammer drill operates in the combined hammer
and drill mode, in addition to the linear vibration (Arrow
A) and angular vibrations (Arrow B), there will be a further
angular vibration about axis 28 (in the X - Z plane) as
indicated by Arrow C in Figure 1. This is due to rotary
action of the drill bit. However, the effect of this vibration
(Arrow C) on the handle 10 is considerably less than the
two vibrations (Arrow A and Arrow B) described above
and therefore, for the purpose of the description of this
embodiment, has been excluded. However, in the fifth
embodiment of the present invention below, there is pro-
vided an example of a mechanism which can account for
vibrations other than those in the X - Y plane (Arrow A
and Arrow B).
[0047] A second embodiment will now be described
with reference to Figure 4. Where the same features are
present in the second embodiment as the first embodi-
ment, the same reference numbers have been used. The
second embodiment is the same as the first embodiment
except the mechanism by which the direction of move-
ment of the top end 18 of the handle 10 is restrained to
that of the direction of the dominant vibration has been
changed. The mechanism by which the direction of
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movement of the bottom end 16 of the handle 10 is re-
strained to that of the direction of the dominant vibration
is the same as the first embodiment and therefore will
not be described in any more detail.
[0048] The size and direction of the dominant vibration
at the centre points 32, 34 of the top 18 and bottom 16
ends of the handle 10 are the same in the second em-
bodiment as for the first (Arrows 40, 46) and as such,
their calculation has not been repeated. The dominant
vibration calculated for the present embodiment has
been calculated for hammer drill operating in hammer
only mode.
[0049] The upper lever 54 has been replaced by a fixed
bar 100. A first end 102 of the bar 100 is rigidly connected
to the body 4. The bar 100 comprises two sections, 104,
106, the first section having a longitudinal axis parallel
to the axis 28, the second section 106 having a longitu-
dinal axis parallel to the Arrow 40. Formed in the handle
is tubular sleeve 108 in which the second section 106 is
located. The tubular sleeve 108 allows the second sec-
tion 106 to slide within the sleeve along its longitudinal
axis, parallel to Arrow 40. As such, the direction of move-
ment of the top end 18 of the handle 10 is restricted.
[0050] A spring (not shown) acts as the vibration damp-
ening or absorption mechanism which acts as a is con-
nected between the body 4 and the handle 10 to reduce
the amount of vibration transferred to the handle 10.
[0051] A third embodiment will now be described with
reference to Figure 5 and 5A. Where the same features
are present in the third embodiment as the second em-
bodiment, the same reference numbers have been used.
The third embodiment is the same as the second em-
bodiment except the mechanism by which the direction
of movement of the bottom end 16 of the handle 10 is
restrained to that of the direction of the dominant vibration
has been changed. The mechanism by which the direc-
tion of movement of the top end 18 of the handle 10 is
restrained to that of the direction of the dominant vibration
is the same as the second embodiment and therefore
will not be described in any more detail.
[0052] The size and direction of the dominant vibration
at the centre points 32, 34 of the top 18 and bottom 16
ends of the handle 10 are the same in the third embod-
iment as for the first (Arrows 40, 46) and as such, their
calculation has not been repeated. The dominant vibra-
tion calculated for the present embodiment has been cal-
culated for hammer drill operating in hammer only mode.
[0053] The lower lever 52 in the second embodiment
has been replaced by a T bar 200. A first end 202 of the
T bar 200 is rigidly connected to the body 4. The bar 200
comprises two sections, 204, 206, the first section having
a longitudinal axis parallel to the axis 28, the second top
section 206 being rigidly mounted crosswise to the end
of first section 204 remote from the body 4 and having a
longitudinal axis perpendicular to the longitudinal axis of
the first section 204. The T bar 200 is mounted on the
body 4 so that the second top section 206 is horizontal
within the handle 10. Formed in the handle are two sliding

bushes 208 in which the second top section 106 is locat-
ed. Each end 210 of the second top section locates within
a corresponding sliding bush 208. The sliding bushes
208 allows the second top section 206 to slide within the
sliding bushes 208 in the direction of Arrow 46. As such,
the direction of movement of the bottom end 16 of the
handle 10 is restricted to that of the dominant vibration
of the centre point 34.
[0054] A spring (not shown) acts as the vibration damp-
ening or absorption mechanism which acts as a is con-
nected between the body 4 and the handle 10 to reduce
the amount of vibration transferred to the handle 10.
[0055] A fourth embodiment will now be described with
reference to Figure 6. Where the same features are
present in the fourth embodiment as the second embod-
iment, the same reference numbers have been used. The
fourth embodiment is the same as the second embodi-
ment except the mechanism by which the direction of
movement of the bottom end 16 of the handle 10 is re-
strained has been changed. The mechanism by which
the direction of movement of the top end 18 of the handle
10 is restrained to that of the direction of the dominant
vibration is the same as the second embodiment and
therefore will not be described in any more detail.
[0056] The size and direction of the dominant vibration
at the centre points 32, 34 of the top 18 and bottom 16
ends of the handle 10 are the same in the fourth embod-
iment as for the first embodiment (Arrows 40, 46) and as
such, their calculation has not been repeated. The dom-
inant vibration calculated for the present embodiment has
been calculated for hammer drill operating in hammer
only mode.
[0057] There are two differences in the fourth embod-
iment to he way in which the direction of movement of
the bottom end 16 of the handle 10 is restrained has
changed when compared to previous embodiments:

1) The direction of movement in which the bottom
end 16 of the handle 10 is restrained is no longer the
same direction as that of the dominant vibration (Ar-
row 46) experienced at the centre 34 of the bottom
end 16, but is parallel to the direction of the dominant
vibration (Arrow 40) at the top end 18 of the handle
10.
2) The mechanism by which the direction of travel
of the bottom end 16 is restrained is identical to that
used to restrain the top end 18.

[0058] The lower lever 52 in the second embodiment
has been replaced by a fixed bar 300. A first end 302 of
the bar 300 is rigidly connected to the body 4. The bar
300 comprises two sections, 304, 306, the first section
304 having a longitudinal axis parallel to the axis 28, the
second section 306 having a longitudinal axis parallel to
the Arrow 40. Formed in the handle 10 is tubular sleeve
308 in which the second section 306 is located. The tu-
bular sleeve 308 allows the second section 306 to slide
within the sleeve along its longitudinal axis, parallel to
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Arrow 40. As such, the direction of movement of the bot-
tom end 16 of the handle 10 is restricted to a direction
parallel to that of the dominant vibration experienced at
the top end 18 of the handle 10.
[0059] A spring (not shown) acts as the vibration damp-
ening or absorption mechanism which acts as a is con-
nected between the body 4 and the handle 10 to reduce
the amount of vibration transferred to the handle 10.
[0060] The reason for making the direction of move-
ment of the bottom end parallel to the direction of move-
ment of the top end 18, and not vice versa, is that the top
end 18 experiences vibrations of a greater amplitude to
that of the bottom end 16.
[0061] Though the construction of the hammer drill in
the fourth embodiment provides a less efficient mecha-
nism of reducing the transfer of the vibration from the
body 4 of the hammer drill to the rear handle 10 than the
three previous embodiments, as the movement of only
one of the ends of the handle is restricted to that the of
the dominant vibration experienced at that end, the other
being parallel to it, it nevertheless provides a more effi-
cient mechanism than prior art designs. The direction of
movement of the two ends 16, 18,
[0062] A fifth embodiment will now be described with
reference to Figure 7. Where the same features are
present in the fifth embodiment as the first embodiment,
the same reference numbers have been used. The mech-
anisms by which the direction of movement of the bottom
and top ends 16, 18 of the handle 10 are restrained to
that of the direction of the dominant vibration are the
same as the first embodiment and therefore will not be
described in any more detail.
[0063] Figure 5 shows a rear view of a hammer drill.
The handle 10 is attached tot he body as shown. As such,
the X, Y, Z axes are at 90 degrees to that shown in Figure
1.
[0064] In the first embodiment, the dominant vibration
was calculated for the for the hammer drill operating in
the hammer only mode. Furthermore, in the first embod-
iment, the centre of gravity is located within a vertical
plane in which the axis 28 is located. As such, the centre
of gravity 26 is located directly below the axis 28.
[0065] In this, the fifth embodiment, the dominant vi-
bration is calculated for when the hammer drill operates
in the combined hammer and drill mode,. Therefore, in
addition to the linear vibration (Arrow A) and angular vi-
brations (Arrow B), there will be a further angular vibration
about axis 28 (in the X - Z plane) as indicated by Arrow
C in Figure 5. This is due to rotary action of the drill bit.
Furthermore, the centre of gravity is located away from
a vertical plane 500 in which the axis 28 is located. As
such, the centre of gravity 26 is not located directly below
the axis 28. The result of this is that there are angular
vibrations in the X - Y, X- Z and Y-Z planes in addition to
linear vibrations in the X, Y and Z directions. This results
in dominant vibrations (Arrows 502, 504) at the centres
32, 34 of the top 18 and bottom 16 ends of the handle
as shown in Figure 5 (The Arrows 502, 504 are shown

as diagonal lines in Figure 5. However, the reader will
appreciated that as well as running the plane (X - Z plane)
of the piece of paper on which the Arrows 502, 504 are
drawn, the Arrows 502, 504, will also project into and
away from (Y direction) the plane of the paper.)
[0066] The precise calculation of the size and direction
of Arrows 502 and 504 has been omitted. However, it will
be appreciated by the reader that the principles used in
the first embodiment can be used to calculate the size
and direction of the dominant vibrations at the centre 32,
34 of the ends 16, 18 of the handle. The types of mech-
anisms described in the first embodiment can then be
utilised to restrict the direct of movement of the ends 16,
18 to that of their respective dominant vibrations.
[0067] A sixth embodiment will now be described with
reference to Figure 8. Where the same features are
present in the sixth embodiment and the first embodi-
ment, the same reference numbers have been used. The
sixth embodiment is the same as the first embodiment
except the mechanism by which the direction of move-
ment of the bottom end 16 of the handle 10 is restrained
to that of the direction of the dominant vibration has been
changed. The mechanism by which the direction of
movement of the top end 18 of the handle 10 is restrained
to that of the direction of the dominant vibration is the
same as the first embodiment and therefore will not be
described in any more detail.
[0068] The size and direction of the dominant vibration
at the centre points 32, 34 of the top 18 and bottom 16
ends of the handle 10 are the same in the sixth embod-
iment as for the first (Arrows 40, 46) and as such, their
calculation has not been repeated. The dominant vibra-
tion calculated for the present embodiment has been cal-
culated for hammer drill operating in hammer only mode.
[0069] The lower lever 52 in the first embodiment has
been replaced by a T bar 200 in the same way as in the
third embodiment. The same reference numbers have
been used in relation to the T bar in the sixth embodiment
as those used in the third.
[0070] A first end 202 of the T bar 200 is rigidly con-
nected to the body 4. The bar 200 comprises two sec-
tions, 204, 206, the first section having a longitudinal axis
parallel to the axis 28, the second top section 206 being
rigidly mounted crosswise to the end of first section 204
remote from the body 4 and having a longitudinal axis
perpendicular to the longitudinal axis of the first section
204. The T bar 200 is mounted on the body 4 so that the
second top section 206 is horizontal within the handle
10. Formed in the handle are two sliding bushes 208 in
which the second top section 106 is located. Each end
210 of the second top section locates within a corre-
sponding sliding bush 208. The sliding bushes 208 allows
the second top section 206 to slide within the sliding bush-
es 208 in the direction of Arrow 46. As such, the direction
of movement of the bottom end 16 of the handle 10 is
restricted to that of the dominant vibration of the centre
point 34.
[0071] A spring (not shown) acts as the vibration damp-
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ening or absorption mechanism and is connected be-
tween the body 4 and the handle 10 to reduce the amount
of vibration transferred to the handle 10.

Claims

1. A hammer drill comprising;
a body (4) having an axis (28) along which impacts
can be imparted to a drill bit (14) and a centre gravity
(26), the centre of gravity (26) being located away
from the axis (28);
a drive mechanism located within the body;
at least one handle (10) moveably mounted on the
body (4) by at least one connection point (18, 32; 16,
34);
a vibration dampening mechanism connected be-
tween the body (4) and the handle (10) which reduc-
es the amount of vibration, generated by the opera-
tion of the drive mechanism, being transferred from
the body (4) to the handle (10);
wherein the vibration dampening mechanism com-
prises a dampener (56);
wherein the vibration dampening mechanism further
comprises a restraining mechanism (52; 54) which
restricts the direction of the movement of the handle
10 at the connection point (18, 32; 16, 34) where it
mounts to the body, relative to the body, character-
ised in that the restraining mechanism (52; 54) re-
stricts the direction of the movement of the handle
(10) at the connection point (18, 32; 16, 34) where
it mounts to the body (4), relative to the body (4), to
the direction of the dominant vibration experienced
by that connection point (18, 32; 16, 34), the domi-
nant vibration being the vector addition of the linear
vibration and the angular vibration of the body (4)
around the centre of gravity at the connection point.

2. A hammer drill as claimed in claim 1 wherein the
handle (10) is mounted on the body 4 at two connec-
tion points (18, 32; 16, 34), the direction movement
at the first connection point (18, 32); being restricted
to that of the dominant vibration experienced by the
first connection point (18, 32), the direction of move-
ment at the second connection point (16, 34) being
restricted to that of the dominant vibration experi-
enced by the second connection point (16, 34).

3. A hammer drill as claimed in either of claims 1 or 2
wherein the handle (10) is mounted on the body (4)
at a plurality of connection points (18, 32; 16, 34),
the direction movement of each connection point (18,
32; 16, 34) being restricted to that of the dominant
vibration experienced by that connection point (18,
32; 16, 34).

4. A hammer drill as claimed in claim 1 wherein the
handle (10) is mounted on the body (4) at two con-

nection points (18, 32; 16, 34), the direction move-
ment at the first connection point (18, 32) being re-
stricted to that of the dominant vibration experience
by the first connection point (18, 32), the direction of
movement at the second connection point (16, 34)
being restricted so that it is parallel to the direction
of movement of the first connection point (18, 32).

5. A hammer drill as claimed in any one of claims 1 or
4 wherein the handle (10) is mounted on the body
(4) at a plurality of connection points (18, 32; 16, 34),
the direction movement of one connection point (18,
32); being restricted to that of the dominant vibration
experienced by that connection point (18, 32) the
direction movement at the other connection points
(16, 34) being restricted so that they are substantially
parallel to the direction of movement of the first con-
nection point (18, 32).

6. A hammer drill as claimed in either of claims 4 or 5
wherein the direction of movement is restricted to
that of the connection point which experiences the
greatest dominant vibration.

7. A hammer drill as claimed in any one of the previous
claims wherein the power tool is capable of operating
in a plurality of modes of operation wherein the di-
rection movement of the at least one connection
point (18, 32; 16, 34) is restricted to the direction of
the movement of the dominant vibration experienced
by that connection point (18, 32; 16, 34) when the
power tool is operated in one of the modes of oper-
ation.

8. A hammer drill as claimed in claim 7 wherein the
direction of movement is restricted to the direction
of the movement of the dominant vibration experi-
enced by the connection point in the mode in which
the connection point experiences the greatest dom-
inant vibration.

9. A hammer drill as claimed in any of claims 1 to 6
wherein the power tool is capable of operating in a
plurality of modes of operation wherein the direction
movement of the at least one connection point is
restricted to an average of the directions of the dom-
inant vibrations experienced by that connection point
when operated in each of the modes of operation.

10. A hammer drill as claimed in any one of the previous
claims wherein the restraining mechanism compris-
es a lever (52; 54) pivotally connected at one end
(58; 60) to the connection point (18, 32; 16, 34) and
pivotally connected to the body 4 at the other end
(62; 64), the orientation of the axes of pivot being
such to constrain the pivotal movement of the con-
nection point (18, 32; 16, 34).
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11. A hammer drill as claimed in claim 10 wherein the
length of the lever (52; 54) is dependent on the am-
plitude of the dominant vibration.

12. A hammer drill as claimed in any one of claims 1 to
9 wherein the restraining mechanism comprises a
sliding mechanism comprising two parts, a first part
(100) mounted on the body (4), the second part (108)
mounted on the rear handle (10), one part linearly
sliding on the other part.

13. A hammer drill as claimed in any one of claims 10
to 12 wherein, when the handle is mounted on the
body at two or more connection points; each con-
nection point is connected to the body using a lever
as claimed in either of claims 10 or 11 or a sliding
mechanism as claimed in claim 12.

14. A hammer drill as claimed in any one of the previous
claims wherein the dampener is a spring (56).

15. A hammer drill as claimed in any one of the previous
claims wherein the hammer drill is capable of oper-
ating in at least a hammer only mode, the movement
of the connection point being restricted to that of the
direction of movement of dominant vibration experi-
enced by the connection point when the hammer drill
is in the hammer only mode of operation.

16. A hammer drill as claimed in any of the previous
claims wherein, during normal use and the axis (28)
is horizontal, the centre of gravity is located below
the axis (28).

17. A hammer drill as claimed in any one of claims 1 to
16 wherein the direction of the dominant vibration at
the or each connection point comprises component
vibrations in at least two directions of travel.

18. A hammer drill as claimed in claim 17 wherein the
direction of the dominant vibration at the or each con-
nection point comprises component vibrations in the
X and Y directions of travel, X and Z directions of
travel, Y and Z directions of travel, or X, Y and Z
directions of travel.

Patentansprüche

1. Bohrhammer, Folgendes umfassend:

einen Körper (4) mit einer Achse (28), entlang
derer Stöße auf einen Bohreinsatz (14) und ei-
nen Schwerpunkt (26) aufgebracht werden kön-
nen, wobei sich der Schwerpunkt (26) abseits
der Achse (28) befindet;
einen Antriebsmechanismus innerhalb der Kör-
pers;

wenigstens einen Griff (10), der über wenigs-
tens einen Verbindungspunkt (18, 32; 16, 34)
bewegbar am Körper (4) angebracht ist;
einen Schwingungsdämpfungsmechanismus,
zwischen dem Körper (4) und dem Griff (10) ver-
bunden, der die durch den Betrieb des Antriebs-
mechanismus erzeugte und vom Körper (4) auf
den Griff (10) übertragene Schwingung verrin-
gert;
wobei der Schwingungsdämpfungsmechanis-
mus einen Dämpfer (56) umfasst;
wobei der Schwingungsdämpfungsmechanis-
mus ferner einen Rückhaltemechanismus (52;
54) umfasst, der die Richtung der Bewegung
des Griffs 10 bezogen auf den Körper am Ver-
bindungspunkt (18, 32; 16, 34), an dem er mit
dem Körper verbunden ist, einschränkt, da-
durch gekennzeichnet, dass der Rückhalte-
mechanismus (52; 54) die Richtung der Bewe-
gung des Griffs (10) bezogen auf den Körper (4)
am Verbindungspunkt (18, 32; 16, 34), an dem
er mit dem Körper (4) verbunden ist, auf die
Richtung der dominanten Schwingung ein-
schränkt, welcher dieser Verbindungspunkt (18,
32; 16, 34) ausgesetzt ist, wobei die dominante
Schwingung der geometrischen Addition der li-
nearen Schwingung und der Winkelschwingung
des Körpers (4) um den Schwerpunkt am Ver-
bindungspunkt entspricht.

2. Bohrhammer nach Anspruch 1, wobei der Griff (10)
an zwei Verbindungspunkten (18, 32; 16, 34) am
Körper 4 befestigt ist, wobei die Richtungsbewegung
am ersten Verbindungspunkt (18, 32) auf die der do-
minanten Schwingung eingeschränkt ist, welcher
der erste Verbindungspunkt (18, 32) ausgesetzt ist,
wobei die Richtung der Bewegung am zweiten Ver-
bindungspunkt (16, 34) auf die eingeschränkt ist,
welcher der zweite Verbindungspunkt (16, 34) aus-
gesetzt ist.

3. Bohrhammer nach einem der Ansprüche 1 oder 2,
wobei der Griff (10) an mehreren Verbindungspunk-
ten (18, 32; 16, 34) am Körper (4) befestigt ist, wobei
die Richtung der Bewegung an jedem Verbindungs-
punkt (18, 32; 16, 34) auf die der dominanten
Schwingung eingeschränkt ist, welcher dieser Ver-
bindungspunkt (18, 32; 16, 34) ausgesetzt ist.

4. Bohrhammer nach Anspruch 1, wobei der Griff (10)
an zwei Verbindungspunkten (18, 32; 16, 34) am
Körper (4) befestigt ist, wobei die Richtungsbewe-
gung am ersten Verbindungspunkt (18, 32) auf die
der dominanten Schwingung eingeschränkt ist, wel-
cher der erste Verbindungspunkt (18, 32) ausgesetzt
ist, wobei die Richtung der Bewegung am zweiten
Verbindungspunkt (16, 34) derart eingeschränkt ist,
dass sie parallel zur Richtung der Bewegung am ers-
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ten Verbindungspunkt (18, 32) ist.

5. Bohrhammer nach einem der Ansprüche 1 oder 4,
wobei der Griff (10) an mehreren Verbindungspunk-
ten (18, 32; 16, 34) am Körper (4) befestigt ist, wobei
die Richtungsbewegung an einem Verbindungs-
punkt (18, 32) auf die der dominanten Schwingung
eingeschränkt ist, welcher dieser Verbindungspunkt
(18, 32) ausgesetzt ist, wobei die Richtungsbewe-
gung an den anderen Verbindungspunkten (16, 34)
derart eingeschränkt ist, dass sie im Wesentlichen
parallel zur Richtung der Bewegung am ersten Ver-
bindungspunkt (18, 32) ist.

6. Bohrhammer nach Anspruch 4 oder 5, wobei die
Richtung der Bewegung auf die des Verbindungs-
punkts eingeschränkt ist, welcher der größten domi-
nanten Schwingung ausgesetzt ist.

7. Bohrhammer nach einem der vorhergehenden An-
sprüche, wobei das Elektrowerkzeug in mehreren
Betriebsmodi betrieben werden kann, wobei die Be-
wegungsrichtung des wenigstens einen Verbin-
dungspunkts (18, 32; 16, 34) auf die Richtung der
Bewegung der dominanten Schwingung einge-
schränkt ist, welcher dieser Verbindungspunkt (18,
32; 16, 34) ausgesetzt ist, wenn das Elektrowerk-
zeug in einem der Betriebsmodi betrieben wird.

8. Bohrhammer nach Anspruch 7, wobei die Richtung
der Bewegung auf die Richtung der Bewegung der
dominanten Schwingung eingeschränkt ist, welcher
der Verbindungspunkt in dem Modus ausgesetzt ist,
in dem der Verbindungspunkt der größten dominan-
ten Schwingung ausgesetzt ist.

9. Bohrhammer nach einem der Ansprüche 1 bis 6, wo-
bei das Elektrowerkzeug in mehreren Betriebsmodi
betrieben werden kann, wobei die Richtungsbewe-
gung des wenigstens einen Verbindungspunkts auf
einen Mittelwert der Richtungen der dominanten
Schwingungen eingeschränkt ist, denen dieser Ver-
bindungspunkt ausgesetzt ist, wenn er in jedem der
Betriebsmodi betrieben wird.

10. Bohrhammer nach einem der vorhergehenden An-
sprüche, wobei der Rückhaltemechanismus einen
Hebel (52; 54) umfasst, der an einem Ende (58; 60)
schwenkbar mit dem Verbindungspunkt (18, 32; 16,
34) und an dem anderen Ende (62; 64) schwenkbar
mit dem Körper 4 verbunden ist, wobei die Ausrich-
tung der Schwenkachsen dergestalt ist, dass sie die
Schwenkbewegung am Verbindungspunkt (18, 32;
16, 34) einschränkt.

11. Bohrhammer nach Anspruch 10, wobei die Länge
des Hebels (52; 54) von der Amplitude der dominan-
ten Schwingung abhängig ist.

12. Bohrhammer nach einem der Ansprüche 1 bis 9, wo-
bei der Rückhaltemechanismus einen Gleitmecha-
nismus aufweist, der zwei Teile umfasst, wobei ein
erster Teil (100) am Körper (4) angebaut ist, der
zweite Teil (108) am hinteren Griff (10) angebaut ist
und ein Teil linear auf dem anderen Teil gleitet.

13. Bohrhammer nach einem der Ansprüche 10 bis 12,
wobei, wenn der Griff an zwei oder mehr Verbin-
dungspunkten am Körper befestigt ist, jeder Verbin-
dungspunkt unter Einsatz eines Hebels nach An-
spruch 10 oder 11 oder eines Gleitmechanismus
nach Anspruch 12 mit dem Körper verbunden ist.

14. Bohrhammer nach einem der vorhergehenden An-
sprüche, wobei der Dämpfer eine Feder ist (56).

15. Bohrhammer nach einem der vorhergehenden An-
sprüche, wobei der Bohrhammer wenigstens in ei-
nem reinen Hammermodus betrieben werden kann,
wobei die Bewegung des Verbindungspunkts auf die
der Richtung der Bewegung der dominanten
Schwingung eingeschränkt ist, der der Verbindungs-
punkt ausgesetzt ist, wenn der Bohrhammer im rei-
nen Hammerbetriebsmodus ist.

16. Bohrhammer nach einem der vorhergehenden An-
sprüche, wobei im normalen Betrieb bei horizontal
ausgerichteter Achse (28) der Schwerpunkt unter-
halb der Achse (28) angeordnet ist.

17. Bohrhammer nach einem der Ansprüche 1 bis 16,
wobei die Richtung der dominanten Schwingung an
dem oder an jedem Verbindungspunkt Schwin-
gungskomponenten in wenigstens zwei Richtungen
umfasst.

18. Bohrhammer nach Anspruch 17, wobei die Richtung
der dominanten Schwingung an dem oder an jedem
Verbindungspunkt Schwingungskomponenten in
der X- und der Y-Richtung, in der X- und der Z-Rich-
tung, in der Y- und der Z-Richtung oder in der X-,
der Y- und der Z-Richtung umfasst.

Revendications

1. Perceuse à percussion comprenant :

un corps (4) ayant un axe (28) le long duquel
des impacts peuvent être communiqués à un
foret (14) et un centre de gravité (26), le centre
de gravité (26) étant situé loin de l’axe (28) ;
un mécanisme d’entraînement situé à l’intérieur
du corps ;
au moins une poignée (10) montée de manière
mobile sur le corps (4) par au moins un point de
connexion (18, 32 ; 16, 34) ;
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un mécanisme d’amortissement des vibrations
relié entre le corps (4) et la poignée (10) qui ré-
duit la quantité de vibrations, produites par le
fonctionnement du mécanisme d’entraînement,
transférées du corps (4) à la poignée (10) ;
dans laquelle le mécanisme d’amortissement
des vibrations comprend un amortisseur (56) ;
dans laquelle le mécanisme d’amortissement
des vibrations comprend en outre un mécanis-
me de restriction (52 ; 54) qui limite le sens de
mouvement de la poignée 10 au niveau du point
de connexion (18, 32 ; 16, 34) où elle se monte
au corps, par rapport au corps, caractérisé en
ce que le mécanisme de restriction (52 ; 54) li-
mite le sens de mouvement de la poignée (10)
au niveau du point de connexion (18, 32 ; 16,
34) où elle se monte au corps (4), par rapport
au corps (4), vers le sens de la vibration domi-
nante subie par ce point de connexion (18, 32 ;
16, 34), la vibration dominante étant l’addition
vectorielle de la vibration linéaire et de la vibra-
tion angulaire du corps (4) autour du centre de
gravité au niveau du point de connexion.

2. Perceuse à percussion selon la revendication 1,
dans laquelle la poignée (10) est montée sur le corps
4 au niveau de deux points de connexion (18, 32 ;
16, 34), le sens de mouvement au niveau du premier
point de connexion (18, 32) étant limité à celui de la
vibration dominante subie par le premier point de
connexion (18, 32), le sens de mouvement au niveau
du second point de connexion (16, 34) étant limité à
celui de la vibration dominante subie par le second
point de connexion (16, 34).

3. Perceuse à percussion selon l’un ou l’autre des re-
vendications 1 ou 2, dans laquelle la poignée (10)
est montée sur le corps (4) au niveau d’une pluralité
de points de connexion (18, 32 ; 16, 34), le sens de
mouvement de chaque point de connexion (18, 32 ;
16, 34) étant limité à celui de la vibration dominante
subie par ce point de connexion (18, 32 ; 16, 34).

4. Perceuse à percussion selon la revendication 1,
dans laquelle la poignée (10) est montée sur le corps
(4) au niveau de deux points de connexion (18, 32 ;
16, 34), le sens de mouvement au niveau du premier
point de connexion (18, 32) étant limité à celui de la
vibration dominante subie par le premier point de
connexion (18, 32), le sens de mouvement au niveau
du second point de connexion (16, 34) étant limité
de sorte qu’il est parallèle au sens de mouvement
du premier point de connexion (18, 32).

5. Perceuse à percussion selon l’une quelconque des
revendications 1 ou 4, dans laquelle la poignée (10)
est montée sur le corps (4) au niveau d’une pluralité
de points de connexion (18, 32 ; 16, 34), le sens de

mouvement d’un point de connexion (18, 32) étant
limité à celui de la vibration dominante subie par ce
point de connexion (18, 32), le sens de mouvement
au niveau des autres points de connexion (16, 34)
étant limité de sorte qu’il est sensiblement parallèle
au sens de mouvement du premier point de con-
nexion (18, 32).

6. Perceuse à percussion selon l’une quelconque des
revendications 4 ou 5, dans laquelle le sens de mou-
vement est limité à celui du point de connexion qui
subit la vibration dominante la plus grande.

7. Perceuse à percussion selon l’une quelconque des
revendications précédentes, dans laquelle l’outil
électrique est susceptible de fonctionner dans une
pluralité de modes de fonctionnement dans lesquels
le sens de mouvement de l’au moins un point de
connexion (18, 32 ; 16, 34) est limité au sens du mou-
vement de la vibration dominante subie par ce point
de connexion (18, 32 ; 16, 34) quand l’outil électrique
est mis en oeuvre dans un des modes de fonction-
nement.

8. Perceuse à percussion selon la revendication 7,
dans lequel le sens de mouvement est limité au sens
du mouvement de la vibration dominante subie par
le point de connexion dans le mode dans lequel le
point de connexion subit la vibration dominante la
plus grande.

9. Perceuse à percussion selon l’une quelconque des
revendications 1 à 6, dans laquelle l’outil électrique
est susceptible de fonctionner dans une pluralité de
modes de fonctionnement dans lesquels le sens de
mouvement de l’au moins un point de connexion est
limité à une moyenne des sens des vibrations domi-
nantes subies par ce point de connexion lorsque mis
en oeuvre dans chacun des modes de fonctionne-
ment.

10. Perceuse à percussion selon l’une quelconque des
revendications précédentes, dans laquelle le méca-
nisme de restriction comprend un levier (52 ; 54) relié
de manière pivotante au niveau d’une extrémité (58 ;
60) au point de connexion (18, 32 ; 16, 34) et relié
de manière pivotante au corps 4 au niveau de l’autre
extrémité (62 ; 64), l’orientation des axes de pivot
étant de façon à contraindre le mouvement pivotant
du point de connexion (18, 32 ; 16, 34).

11. Perceuse à percussion selon la revendication 10,
dans laquelle la longueur du levier (52 ; 54) dépend
de l’amplitude de la vibration dominante.

12. Perceuse à percussion selon l’une quelconque des
revendications 1 à 9, dans laquelle le mécanisme de
restriction comprend un mécanisme coulissant com-
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prenant deux parties, une première partie (100) mon-
tée sur le corps (4), la seconde partie (108) montée
sur la poignée arrière (10), une partie coulissant de
manière linéaire sur l’autre partie.

13. Perceuse à percussion selon l’une quelconque des
revendications 10 à 12, dans laquelle, lorsque la poi-
gnée est montée sur le corps au niveau de deux
points de connexion ou plus, chaque point de con-
nexion est relié au corps en utilisant un levier tel que
revendiqué dans l’une ou l’autre des revendications
10 ou 11 ou un mécanisme coulissant tel que reven-
diqué dans la revendication 12.

14. Perceuse à percussion selon l’une quelconque des
revendications précédentes, dans laquelle l’amortis-
seur est un ressort (56).

15. Perceuse à percussion selon l’une quelconque des
revendications précédentes, dans laquelle la per-
ceuse à percussion est susceptible de fonctionner
dans au moins un mode percussion seule, le mou-
vement du point de connexion étant limité à celui du
sens de mouvement de la vibration dominante subie
par le point de connexion lorsque la perceuse à per-
cussion est en mode de fonctionnement percussion
seule.

16. Perceuse à percussion selon l’une quelconque des
revendications précédentes, dans laquelle, pendant
l’utilisation normale et pendant que l’axe (28) est ho-
rizontal, le centre de gravité est situé au-dessous de
l’axe (28).

17. Perceuse à percussion selon l’une quelconque des
revendications 1 à 16, dans laquelle le sens de la
vibration dominante au niveau de ou à chaque point
de connexion comprend des composantes de vibra-
tions dans au moins deux sens de déplacement.

18. Perceuse à percussion selon la revendication 17,
dans laquelle le sens de la vibration dominante au
niveau de ou à chaque point de connexion comprend
des composantes de vibrations dans les directions
X et Y de déplacement, les directions X et Z de dé-
placement, les directions Y et Z de déplacement, ou
les directions X, Y et Z de déplacement.

21 22 



EP 1 991 397 B1

13



EP 1 991 397 B1

14



EP 1 991 397 B1

15



EP 1 991 397 B1

16



EP 1 991 397 B1

17



EP 1 991 397 B1

18



EP 1 991 397 B1

19



EP 1 991 397 B1

20

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• EP 1157788 A [0002]
• GB 2407790 A [0004]

• US 5025870 A [0005]


	bibliography
	description
	claims
	drawings
	cited references

