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Description

FIELD OF THE INVENTION

[0001] The present invention relates to an impact tool
according to the preamble of claim 1, in which a tool bit
performs a predetermined operation by striking move-
ment in its axial direction. Such an impact tool is known
from DE 830 332 C1.

BACKGROUND OF THE INVENTION

[0002] JP 45-14236 A and DE 967 868 A describe im-
pact tools, respectively.
[0003] An impact tool in the form of an electric hammer
is known in which a tool bit is driven by a motor and
performs a predetermined operation by striking move-
ment in its axial direction. Such an electric hammer is
disclosed, for example, in Japanese non-examined laid-
open Patent Publication No. 2005-335046. In this electric
hammer, a crank mechanism converts the rotating output
of a motor into linear motion of a piston, and a striking
element is caused to reciprocate by the action of an air
spring or pressure fluctuations of air within an air chamber
as a result of reciprocating movement of a piston and
thereby strikes the tool bit.
[0004] In the above-described known impact tool, in
order to increase working efficiency, the number of rev-
olutions of the motor must be increased to drive the tool
bit at high speed. However, the crank mechanism which
is driven by the motor and a mechanical movement part
such as a striking mechanism which is used for driving
the tool bit are limited in following capability, for example,
with respect to the rotational speed of the motor. There-
fore, higher working efficiency cannot be realized by in-
creasing the motor speed. In this point, further improve-
ment is required.

DISCLOSURE OF THE INVENTION

OBJECT OF THE INVENTION

[0005] It is, accordingly, an object of the present inven-
tion to provide an effective technique for improving the
working efficiency of an impact tool.

SUMMARY OF THE INVENTION

[0006] The above-described problem can be solved by
the features of independent claim 1.
[0007] The present invention provides an impact tool
including a motor, a first motion converting mechanism,
a first striking mechanism, a second motion converting
mechanism, a second striking mechanism and a tool bit.
The first motion converting mechanism converts a rotat-
ing output of the motor into linear motion, and the first
striking mechanism is driven by the first motion convert-
ing mechanism and thereby performs linear motion. The

second motion converting mechanism converts a rotat-
ing output of the motor into linear motion, and the second
striking mechanism is driven by the second motion con-
verting mechanism and thereby performs linear motion.
The tool bit is struck by the first and second striking mech-
anisms and thereby reciprocates and performs a prede-
termined operation on a workpiece. The tool bit is struck
alternately by the striking mechanisms. The impact tool
according to the invention further comprises an interme-
diate element adapted to transmit striking force of the
first and second striking elements to the tool bit. The "im-
pact tool" in this invention typically represents an electric
hammer in which a tool bit performs a hammering oper-
ation on a workpiece solely by linear striking movement
in the axial direction, or an electric hammer drill in which
a tool bit performs a hammer drill operation on a work-
piece by striking movement in the axial direction and ro-
tation around its axis.
[0008] The "first motion converting mechanism" and
the "second motion converting mechanism" typically rep-
resent a mechanism that converts the rotating output of
the motor into linear motion of a piston by a crank mech-
anism, but they are not limited to this. The first and second
motion converting mechanisms also suitably include a
mechanism that converts rotation of a rotating body ro-
tated by the motor, into swinging motion of a swinging
member and thereafter converts the swinging motion of
the swinging member into linear motion of the piston, and
a mechanism that converts rotation of the motor into lin-
ear motion of the piston by using a swash plate which is
rotated by the motor. Further, the "first striking mecha-
nism" and the "second striking mechanism" typically rep-
resent a construction that includes a striking element
which is caused to reciprocate by pressure fluctuations
of air within an air chamber as a result of reciprocating
movement of a piston, and an intermediate element
which transmits the reciprocating movement of the strik-
ing element to the tool bit, but they also suitably includes
a construction without the intermediate element.
[0009] In the present invention, the impact tool includes
the "first and second motion converting mechanisms".
This means that the impact tool has at least two motion
converting mechanisms. In addition to the first and sec-
ond motion converting mechanisms, it may suitably in-
clude a third motion converting mechanism and further
a fourth converting mechanism. Similarly, the impact tool
includes the "first and second striking mechanisms" in
this invention, which means that the impact tool has at
least two striking mechanisms. In addition to the first and
second striking mechanisms, it may suitably include a
third striking mechanism and further a fourth striking
mechanism.
[0010] According to this invention, the tool bit is struck
by the first motion converting mechanism which is driven
by the motor and the first striking mechanism and by the
second motion converting mechanism which is driven by
the motor and the second striking mechanism, and there-
by performs a predetermined operation. Therefore, com-
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pared with a known impact tool in which a single motion
converting mechanism and a single striking mechanism
are used to drive the tool bit, the operating efficiency is
improved. In other words, if the number of strokes of the
tool bit per unit time is set to be equal to that of the known
impact tool, the rotational speed of the motor and the
driving speeds of the motion converting mechanisms and
the striking mechanisms can be decreased. As a result,
wear of a sliding part can be reduced and thus the dura-
bility can be improved without a decrease in operating
efficiency.
[0011] In the impact tool, the first and second striking
mechanisms are configured to perform linear motion in
a direction opposite to each other. Therefore, when one
striking mechanism strikes the tool bit member, the other
striking mechanism linearly moves in a direction opposite
to the one striking mechanism. Thus, the first and second
striking mechanisms function as a counter weight with
respect to each other. With such a construction, vibration
which is caused in the axial direction of the tool bit mem-
ber during operation can be reduced in a rational manner.
Thus, such a construction is effective in reducing vibra-
tion of the impact tool.
[0012] For example, preferably, the first striking mech-
anism has a cylindrical first striking element that performs
linear motion so as to drive the tool bit. The second strik-
ing mechanism has a cylindrical second striking element
that performs linear motion so as to drive the tool bit, and
the second striking element has generally the same mass
as the first striking element. The first and second striking
elements are configured to perform linear motion in a
direction opposite to each other. With this construction,
the tool bit is struck alternately by the first and second
striking elements and reciprocates, so that the number
of strokes of the tool bit per unit time is increased and
the first and second striking elements can further en-
hance the function as a counter weight with respect to
each other.
[0013] Further, in the impact tool, preferably, the first
and second striking mechanisms are disposed one
above the other in parallel. With this construction, the
driving balance of the impact tool can be further im-
proved.

EFFECT OF THE INVENTION

[0014] According to this invention, an effective tech-
nique for improving the working efficiency of an impact
tool is provided.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015]

FIG. 1 is a sectional side view schematically showing
an entire electric hammer according to a first em-
bodiment of the invention.
FIG. 2 is a sectional side view showing an essential

part of the hammer.
FIG. 3 is a sectional view taken along line A-A in FIG.
2.
FIG. 4 is a sectional side view showing an entire
electric hammer according to a second embodiment,
which is not part of the invention.
FIG. 5 is a sectional side view showing an essential
part of the hammer.
FIG. 6 is a sectional view taken along line B-B in FIG.
5.
FIG. 7 is a sectional view taken along line C-C in
FIG. 5.

REPRESENTATIVE EMBODIMENT OF THE INVEN-
TION

(First Embodiment)

[0016] A first embodiment of the present invention is
now described with reference to FIGS. 1 to 3. In this em-
bodiment, an electric hammer is explained as a repre-
sentative example of an impact tool according to the
present invention. FIG. 1 is a sectional side view sche-
matically showing an entire electric hammer 101 as a
first embodiment of the impact tool according to the
present invention. As shown in FIG. 1, the electric ham-
mer 101 of this embodiment mainly includes a body 103
that forms an outer shell of the electric hammer 101, a
single hammer bit 163 detachably coupled to the tip end
region (on the left side as viewed in FIG. 1) of the body
103 via a hollow tool holder 161, and a handgrip 109 that
is connected to the other end of the body 103 on the side
opposite to the hammer bit 163 and designed to be held
by a user. The hammer bit 163 is a feature that corre-
sponds to the "tool bit" according to the present invention.
For the sake of convenience of explanation, the side of
the hammer bit 163 is taken as the front side and the side
of the handgrip 109 as the rear side.
[0017] The body 103 mainly includes a motor housing
105 that houses a driving motor 111, and a gear housing
107 that houses first and second crank mechanisms 113,
115 and first and second striking mechanisms 117, 119.
The rotating output of the driving motor 111 is appropri-
ately converted into linear motion via the first and second
crank mechanisms 113, 115 and transmitted to the strik-
ing mechanisms 117, 119. Then, an impact force is gen-
erated in the axial direction of the hammer bit 163 via the
striking mechanisms 117, 119. The driving motor 111 is
a feature that corresponds to the "motor" according to
this invention. The first and second crank mechanisms
113 and 115 are features that correspond to the "first
motion converting mechanism" and the "second motion
converting mechanism", respectively, according to this
invention. Further, the first and second striking mecha-
nisms 117 and 119 are features that correspond to the
"first striking mechanism" and the "second striking mech-
anism", respectively, according to this invention. The
driving motor 111 is driven when a trigger 109a on the
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handgrip 109 is depressed.
[0018] FIG. 2 shows an essential part of the hammer
101 in enlarged sectional view, and FIG. 3 is a sectional
view taken along line A-A in FIG. 2. As shown in FIG. 2,
the first and second crank mechanisms 113 and 115 are
disposed one above the other in parallel within the gear
housing 107. The first crank mechanism 113 includes a
first crank plate 125 that can rotate in a horizontal plane,
a first eccentric shaft 127 that is disposed in a position
displaced from the center of rotation of the first crank
plate 125, and a first crank arm 129 loosely connected
at one end to the first eccentric shaft 127, and a first
driving element in the form of a first piston 133 mounted
to the other end of the first crank arm 129 via a first con-
necting shaft 131. The first crank plate 122 is circular and
has a driven gear 125a on the outer peripheral surface.
The driven gear 125a engages with a driving gear 121
that is rotationally driven by the driving motor 111. The
first piston 133 is slidably disposed within a first bore 151
a of a cylinder 151, and when the driving motor 111 is
driven, the first piston 133 reciprocates in the axial direc-
tion of the cylinder 151 (in the axial direction of the ham-
mer bit).
[0019] The second crank mechanism 113 includes a
second crank plate 137 that can rotate in a horizontal
plane, a second eccentric shaft 139 that is disposed in a
position displaced from the center of rotation of the sec-
ond crank plate 137, and a second crank arm 141 loosely
connected at one end to the second eccentric shaft 139,
and a second driving element in the form of a second
piston 145 mounted to the other end of the second crank
arm 141 via a second connecting shaft 143. The second
piston 145 is slidably disposed within a second bore 151
b of the cylinder 151.
[0020] The axis of rotation of the first crank plate 125
coincides with the axis of rotation of the second crank
plate 137. Further, the amount of displacement of the
first eccentric shaft 127 from the center of rotation of the
first crank plate 125 is equal to the amount of displace-
ment of the second eccentric shaft 139 from the center
of rotation of the second crank plate 137. Further, the
first eccentric shaft 127 is connected to the second ec-
centric shaft 139 by a connecting member 147 with a
phase difference of about 180° in the direction of rotation
of the first crank plate 125. Specifically, the second crank
mechanism 115 is driven via the connecting member 147
by the first crank mechanism 113 that is driven by the
driving motor 111. The second piston 145 then recipro-
cates in a direction opposite to the first piston 133 with a
delay of about 180° crank angle with respect to the first
piston 133.
[0021] The first and second striking mechanisms 117
and 119 are disposed one above the other in parallel.
The first striking mechanism 117 includes a first striking
element in the form of a first striker 153 that is slidably
disposed within the first bore 151 a of the cylinder 151
and reciprocates in the axial direction of the cylinder 151,
and an intermediate element in the form of an impact bolt

157 that is slidably disposed within the cylindrical tool
holder 161 and transmits the kinetic energy of the first
striker 153 to the hammer bit 163. The first striker 153 is
driven via the action of an air spring or pressure fluctua-
tions of air within a first air chamber 151 c as a result of
sliding movement of the first piston 133. The first striker
153 then collides with (strikes) the impact bolt 157 and
transmits the striking force to the hammer bit 163 held
by the tool holder 161, via the impact bolt 157. Specifi-
cally, the first striking mechanism 117 is driven by the
first crank mechanism 113.
[0022] The second striking mechanism 119 includes a
second striking element in the form of a second striker
155 that is slidably disposed within the second bore 151b
of the cylinder 151 and reciprocates in the axial direction
of the cylinder 151, and the above-described impact bolt
157. The second striker 155 is driven via the action of an
air spring within a second air chamber 151 d as a result
of sliding movement of the second piston 145. The sec-
ond striker 155 then collides with (strikes) the impact bolt
157 and transmits the striking force to the hammer bit
163 held by the tool holder 161, via the impact bolt 157.
Specifically, the second striking mechanism 119 is driven
by the second crank mechanism 115.
[0023] The impact bolt 157 has an axial rear end having
a strike surface 157a that is large enough to receive the
striking movement of the first striker 153 on its radially
lower region and to receive the striking movement of the
second striker 155 on its radially upper region.
[0024] The cylinder 151 includes the circular first bore
151a in which the first piston 133 and the first striker 153
are slidably disposed, and the circular second bore 151b
in which the second piston 145 and the second striker
155 are slidably disposed. The cylinder 151 is mounted
to the gear housing 107 such that it is locked against
movement in its axial and circumferential directions. The
cross section structure of the cylinder 151 is shown in
FIG. 3. The tool holder 161 is mounted to the front end
of the gear housing 107 such that it is locked against
movement in its axial and circumferential directions. The
hammer bit 163 is held by the tool holder 161 such that
it is allowed to move in the axial direction with respect to
the tool holder 161.
[0025] Operation of the electric hammer 101 construct-
ed as described above is now explained. When the driv-
ing motor 111 (shown in FIG. 1) is driven, the driving gear
121 is caused to rotate by the rotating output of the driving
motor 111. When the driving gear 121 rotates, the first
crank plate 125 is caused to rotate via the driven gear
123 that engages with the driving gear 121. Then, the
first eccentric shaft 127 on the first crank plate 125 is
caused to revolve. As a result, the first crank arm 129 is
caused to swing, and the first piston 133 mounted on the
front end of the first crank arm 129 is caused to linearly
slide within the cylinder 151. When the first piston 133
slides from the non-compressing side (the right side as
viewed in FIGS. 1 and 2) to the hammer bit 163 side, the
first striker 153 is caused to reciprocate within the cylinder
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151 by pressure fluctuations of air or the action of the air
spring within the first air chamber 151 c. The first striker
153 then collides with the impact bolt 157 and thereby
transmits the kinetic energy (striking force) to the hammer
bit 163. Thus, the hammer bit 163 slides within the tool
holder 161 and performs a hammering operation on the
workpiece.
[0026] Meanwhile, in the second crank mechanism
115, when the first eccentric shaft 127 is caused to re-
volve by rotation of the first crank plate 125, the second
eccentric shaft 139 is caused to revolve on the rotation
axis of the second crank plate 137 via the connecting
member 147. As a result, the second crank arm 141 is
caused to swing, and the second piston 145 is caused
to slide within the second bore 151 b of the cylinder 151.
In this embodiment, a phase difference of about 180°
crank angle is provided between the first eccentric shaft
127 and the second eccentric shaft 139. Therefore, the
second piston 145 is caused to linearly slide within the
second bore 151b of the cylinder 151 with a delay of
about 180° crank angle with respect to the first piston
133. When the second piston 145 slides from the non-
compressing side to the hammer bit 163 side, the second
striker 155 is caused to reciprocate within the cylinder
151 by the action of the air spring within the second air
chamber 151d which is caused by the sliding movement
of the second piston 145. The second striker 155 then
collides with the impact bolt 157 and thereby transmits
the kinetic energy (striking force) to the hammer bit 163.
Thus, the hammer bit 163 slides within the tool holder
161 and performs a hammering operation on the work-
piece..
[0027] As described above, according to this embodi-
ment, the single hammer bit 163 can perform two strokes
of striking movement in one turn of the crank. Therefore,
compared with a known electric hammer which provides
one stroke of striking movement in one crank turn, the
number of strokes of the hammer bit 163 is doubled if
the number of revolutions of the driving motor 111 is set
to be identical to that of the known hammer. Therefore,
the operating efficiency is improved. From an alternative
point of view, if the number of strokes of the hammer bit
163 per unit time is set to be equal to that of the known
hammer, the rotational speed of the driving motor 111
and the driving speeds of the first and second crank
mechanisms 113, 115 and the first and second striking
mechanisms 117, 119 can be decreased. As a result,
wear of a sliding member or a sliding part such as an O-
ring can be reduced and thus the durability can be im-
proved without a decrease in operating efficiency.
[0028] Further, in this embodiment, the first piston 133
and the second piston 145 are driven with a phase dif-
ference of about 180° crank angle. Thus, the first striker
153 and the second striker 155 reciprocates in a direction
opposite to each other. Therefore, when one striker or,
for example, the first striker 153 linearly moves toward
the hammer bit 163 (forward), the other striker or, for
example, the second striker 155 linearly moves away

from the hammer bit 163 (rearward). Thus, the first and
second strikers 153, 155 function as a counter weight
with respect to each other. With such a construction, vi-
bration which is caused in the axial direction of the ham-
mer bit during hammering operation can be reduced in
a rational manner. Thus, such a construction is effective
in reducing vibration of the electric hammer 101.

(Second Embodiment)

[0029] A second embodiment which is not part of the
present invention is now described with reference to
FIGS. 4 to 7. The electric hammer 101 according to the
second embodiment has two tool bits, or a first hammer
bit 173 and a second hammer bit 175, as a tool bit mem-
ber, and in the other points, it has the same construction
as the first embodiment. Components or elements in the
second embodiment which are substantially identical to
those in the first embodiment are given like numerals as
in the first embodiment and are not described or briefly
described.
[0030] FIG. 4 shows the entire electric hammer 101,
and FIG. 5 shows an essential part of the hammer 101.
FIGS. 6 and 7 are sectional views taken along line B-B
and line C-C, respectively, in FIG. 5. As shown in FIGS.
4 and 5, a tool holder 171 in the second embodiment has
two bores for the first hammer bit 173 and the second
hammer bit 175. The tool holder 171 is mounted to the
front end of the gear housing 107 such that it is locked
against movement in its axial and circumferential direc-
tions. The first and second hammer bits 173 and 175 are
held by the tool holder 171 such that it is allowed to move
in the axial direction with respect to the tool holder 171.
[0031] The first striking mechanism 117 includes a first
striking element in the form of the first striker 153 that
reciprocates within the first bore 151 a of the cylinder 151
in the axial direction of the hammer bit, and a first inter-
mediate element in the form of a first impact bolt 177 that
is slidably disposed within the tool holder 171 and trans-
mits the kinetic energy of the first striker 153 to the first
hammer bit 173. The first striker 153 is driven via the
action of an air spring of the first air chamber 151c of the
cylinder 151 as a result of sliding movement of the first
piston 133. The first striker 153 then collides with (strikes)
the first impact bolt 177 and transmits the striking force
to the first hammer bit 173 held by the tool holder 171,
via the first impact bolt 177.
[0032] The second striking mechanism 119 includes a
second striking element in the form of the second striker
155 that reciprocates within the second bore 151b of the
cylinder 151 in the axial direction of the hammer bit, and
a second intermediate element in the form of a second
impact bolt 179 that is slidably disposed within the tool
holder 171 and transmits the kinetic energy of the second
striker 155 to the second hammer bit 175. The second
striker 155 is driven via the action of an air spring within
the second air chamber 151 d of the cylinder 151 as a
result of sliding movement of the second piston 145. The
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second striker 155 then collides with (strikes) the second
impact bolt 179 and transmits the striking force to the
second hammer bit 175 held by the tool holder 171, via
the second impact bolt 179.
[0033] The first crank mechanism 113 for driving the
first striking mechanism 117 and the second crank mech-
anism 115 for driving the second striking mechanism 119
have the same construction as in the first embodiment.
Therefore, when the driving motor 111 is driven, the first
striking mechanism 117 is driven by the first crank mech-
anism 113, and the second striking mechanism 119 is
driven by the second crank mechanism 115. As a result,
the first and second hammer bits 173 and 175 each per-
form one stroke of striking movement in one crank turn.
In other words, a total of two strokes of striking movement
are performed by the first and second hammer bits 173
and 175 in one crank turn. Therefore, like in the first em-
bodiment, the operating efficiency can be improved. On
the other hand, if the total number of strokes of striking
movement of the first and second hammer bits 173 and
175 are set to be equal to that of the known hammer, the
rotational speed of the driving motor 111 and the driving
speeds of the first and second crank mechanisms 113,
115 and the first and second striking mechanisms 117,
119 can be decreased. As a result, wear of a sliding mem-
ber or a sliding part such as an O-ring can be reduced
and thus the durability can be improved without a de-
crease in operating efficiency
[0034] Further, the first piston 133 of the first crank
mechanism 113 and the second piston 145 of the second
crank mechanism 115 reciprocates within the cylinder
151 with a phase difference of about 180° crank angle.
Therefore, like in the first embodiment, vibration which
is caused in the axial direction of the hammer bit during
hammering operation can be reduced in a rational man-
ner. Thus, such a construction is also effective in reducing
vibration of the electric hammer 101. Further, in this em-
bodiment, with the construction using the two hammer
bits 173, 175, a hammering operation can be performed
on a wider area at the same time, compared with a con-
struction using one hammer bit.
[0035] In the above-described embodiments, the crank
mechanisms 113, 115 are used as a means for convert-
ing the rotating output of the driving motor 111 into linear
motion of the pistons 133, 145. However, such means is
not limited to them, but other mechanisms may also be
used, including a mechanism that converts rotation of a
rotating body rotated by the driving motor 111, into swing-
ing motion of a swinging member and thereafter converts
the swinging motion of the swinging member into linear
motion of the pistons 133, 145, and a mechanism that
converts rotation of the driving motor 111 into linear mo-
tion of the pistons 133, 145 by using a swash plate which
is rotated by the driving motor 111. Further, in the above-
described embodiments, the two crank mechanisms 113,
115 and the two striking mechanisms 117, 119 are pro-
vided. However, these mechanisms may be further in-
creased in number.

[0036] Further, in the above-described embodiments,
the electric hammer 101 is described as a representative
example of the impact tool. However, the present inven-
tion can also be applied to a hammer drill according to
the first embodiment in which the hammer bit 163 perform
not only the striking movement in the axial direction but
rotation around its axis.

Description of Numerals

[0037]

101 electric hammer (impact tool)
103 body
105 motor housing
107 gear housing
109 handgrip
109a trigger
111 driving motor
113 first crank mechanism
115 second crank mechanism
117 first striking mechanism
119 second striking mechanism
121 driving gear
125 first crank plate
125a driven gear
127 first eccentric shaft
129 first crank arm
131 first connecting shaft
133 first piston
137 second crank plate
139 second eccentric shaft
141 second crank arm
143 second connecting shaft
145 second piston
147 connecting member
151 cylinder
151a first bore
151b second bore
151c first air chamber
151d second air chamber
153 first striker
155 second striker
157 impact bolt
157a strike surface
161 tool holder
163 hammer bit (tool bit member, tool bit)
171 tool holder
173 first hammer bit (tool bit member, first tool bit)
175 second hammer bit (tool bit member, second
tool bit)
177 first impact bolt
179 second impact bolt

Claims

1. An impact tool comprising:
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a motor (111),
a first motion converting mechanism (113) that
converts a rotating output of the motor (111) into
linear motion,
a first striking mechanism (117) that is driven by
the first motion converting mechanism (113) and
thereby performs linear motion,
a second motion converting mechanism (115)
that converts a rotating output of the motor into
linear motion,
a second striking mechanism (119) that is driven
by the second motion converting mechanism
and thereby performs linear motion, and
a tool bit (163) that is detachably held by a cy-
lindrical tool holder (161) and that performs a
predetermined operation on a workpiece,
wherein
the first striking mechanism (117) has a first
striking element (153) that performs linear mo-
tion so as to drive the tool bit (163),
the second striking mechanism (119) has a sec-
ond striking element (155) that performs linear
motion so as to drive the tool bit (163), the sec-
ond striking element (155) having generally the
same mass as the first striking element (153),
the first and second striking elements (153, 155)
are configured to perform linear motion in a di-
rection opposite to each other,
the tool bit (163) is struck alternately by the first
and second striking elements (153, 155) and re-
ciprocates, whereby the number of strokes of
the tool bit (163) per unit time is increased and
the first and second striking elements (153, 155)
serve as a counter weight with respect to each
other,
characterized in that the impact tool further
comprises an intermediate element (157) in the
form of an impact bolt (157) that is slidably dis-
posed within the cylindrical tool holder (161) and
adapted to transmit striking force of the first and
second striking elements (153, 155) to the tool
bit (163).

2. The impact tool as defined in claim 1, wherein the
first and second striking elements (153, 155) are cy-
lindrically shaped having generally the same diam-
eter.

3. The power tool as defined in claim 1 or 2, wherein
the first and second striking mechanisms (117, 119)
are disposed one above the other in parallel.

Patentansprüche

1. Schlagwerkzeug mit
einem Motor (111),
einem ersten Bewegungsumwandlungsmechanis-

mus (113), der eine Drehausgabe des Motors (111)
in eine lineare Bewegung umwandelt,
einem ersten Schlagmechanismus (117), der durch
den ersten Bewegungsumwandlungsmechanismus
(113) angetrieben wird und dabei eine lineare Be-
wegung ausführt,
einem zweiten Bewegungsumwandlungsmechanis-
mus (115), der eine Drehausgabe des Motors in eine
lineare Bewegung umwandelt,
einem zweiten Schlagmechanismus (119), der
durch den zweiten Bewegungsumwandlungsme-
chanismus angetrieben wird und dabei eine lineare
Bewegung ausführt, und
einem Werkzeugbit (163), das lösbar durch einen
zylindrischen Werkzeughalter (161) gehalten wird
und das einen vorbestimmten Arbeitsvorgang an ei-
nem Werkstück ausführt, bei dem
der erste Schlagmechanismus (117) ein erstes
Schlagelement (153) aufweist, das eine lineare Be-
wegung so ausführt, dass es das Werkzeugbit (131)
antreiben kann,
der zweite Schlagmechanismus (119) ein zweites
Schlagelement (155) aufweist, das eine lineare Be-
wegung so ausführt, dass es das Werkzeugbit (163)
antreiben kann, bei dem das zweite Schlagelement
generell die gleiche Masse wie das erste Schlage-
lement (153) aufweist,
das erste und das zweite Schlagelement (153, 155)
zum Ausführen einer linearen Bewegung in eine
Richtung entgegen zueinander konfiguriert sind,
das Werkzeugbit (163) alternierend durch das erste
und das zweite Schlagelement (153, 155) geschla-
gen wird und sich hin und her bewegt, wodurch die
Anzahl der Schläge des Werkzeugbits (163) pro Zeit-
einheit erhöht wird und das erste und zweite Schla-
gelement mit Bezug aufeinander als Gegengewicht
jeweils dienen,
dadurch gekennzeichnet, dass das Schlagwerk-
zeug weiter ein Zwischenelement (157) in Form ei-
nes Schlagbolzens (157) aufweist, der gleitbar in-
nerhalb des zylindrischen Werkzeughalter (161) an-
geordnet ist und zum Übertragen einer Schlagkraft
des ersten und des zweiten Schlagelements (153,
155) an das Werkzeugbit (163) angepasst ist.

2. Schlagwerkzeug nach Anspruch 1, bei dem das er-
ste und zweite Schlagelement (153, 155) zylindrisch
geformt sind und generell den gleichen Durchmes-
ser aufweisen.

3. Schlagwerkzeug nach Anspruch 1 oder 2, bei dem
der erste und zweite Schlagmechanismus (117, 119)
parallel übereinander angeordnet sind.

Revendications

1. Outil d’impact comprenant :
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un moteur (111),
un premier mécanisme (113) de conversion de
mouvement qui converti une sortie rotative du
moteur (111) en un mouvement linéaire,
un premier mécanisme de frappe (117) qui est
entrainé par le premier mécanisme (113) de
conversion de mouvement et qui exécute donc
un mouvement linéaire,
un deuxième mécanisme (115) de conversion
de mouvement qui converti une sortie rotative
du moteur en un mouvement linéaire,
un deuxième mécanisme de frappe (119) qui est
entrainé par le deuxième mécanisme de con-
version de mouvement et qui exécute donc un
mouvement linéaire, et
un embout d’outil (163) qui est tenu de manière
amovible par un porte-outil cylindrique (161) et
qui exécute une opération prédéterminée sur
une pièce d’usinage, dans lequel
le premier mécanisme de frappe (117) présente
un premier élément de frappe (153) qui exécute
un mouvement linéaire de façon à diriger l’em-
bout d’outil (163),
le deuxième mécanisme de frappe (119) pré-
sente un deuxième élément de frappe (155) qui
exécute un mouvement linéaire de façon à diri-
ger l’embout d’outil (163), le deuxième élément
de frappe (155) présentant généralement la mê-
me masse que celle du premier élément de frap-
pe (153),
les premier et deuxième éléments de frappe
(153, 155) sont agencés pour exécuter un mou-
vement linéaire dans une direction opposée l’un
à l’autre,
l’embout d’outil (163) est heurté en alternance
par les premier et deuxième éléments de frappe
(153, 155), et se déplace en va-et-vient, dans
lequel le nombre de coups de l’embout d’outil
(163) par unité de temps est augmenté et les
premier et deuxième éléments de frappe (153,
155) servent de contrepoids l’un par rapport à
l’autre,
caractérisé en ce que l’outil d’impact comprend
en outre un élément intermédiaire (157) sous la
forme d’une gâchette (157) qui est disposée de
façon coulissante dans le porte-outil cylindrique
(161) et agencée pour transmettre une force de
frappe des premier et deuxième éléments de
frappe (153, 155) à l’embout d’outil (163).

2. L’outil d’impact selon la revendication 1, dans lequel
les éléments de frappe (153, 155) présentent une
forme cylindrique présentant généralement le même
diamètre.

3. L’outil d’impact selon la revendication 1 ou 2, dans
lequel les premier et deuxième mécanismes de frap-
pe (117, 119) sont disposés l’un au-dessus de l’autre

en parallèle.
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