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Description

TECHNICAL FIELD

[0001] The present invention relates to an impact tool
that generates a rotary impact force to perform a required
work such as thread fastening, etc., and more particular,
to an impact tool that achieves reduction in noise.

BACKGROUND

[0002] An impact tool being a configuration of a power
tool generates a rotary impact force with a motor as a
drive source to rotate a tip tool to intermittently give an
impact force thereto to perform a work such as thread
fastening, etc., and is presently used widely since the
impact tool has a feature in that reaction is small, a clamp-
ing capacity is high, and so forth. Since such impact tool
includes a rotary impact mechanism to generate a rotary
impact force, however, noise while working is large to
cause a problem.
[0003] Fig. 12 shows a longitudinal cross section of a
general impact tool used conventionally.
[0004] The conventional impact tool shown in Fig. 12
comprises a cell pack 1 as an electric source, and a motor
2 as a drive source, and drives a rotary impact mecha-
nism part to give rotation and impact to an anvil 3, thereby
intermittently transmitting a rotary impact force to a tip
tool 4 to perform a work such as screwing, etc.
[0005] In the rotary impact mechanism part built in a
hammer casing 5, rotation of an output shaft (a motor
shaft) of the motor 2 is reduced in speed through a plan-
etary gear mechanism 6 to be transmitted to a spindle 7,
so that the spindle 7 is rotationally driven at a predeter-
mined speed. Here, the spindle 7 and a hammer 8 are
connected to each other by a cam mechanism, the cam
mechanism comprising a V-shaped spindle cam groove
7a formed on an outer peripheral surface of the spindle
7, a V-shaped hammer cam groove 8a formed on an
inner peripheral surface of the hammer 8, and balls 9 that
engage with the cam grooves 7a, 8a. Also, the hammer
8 is constantly biased toward a tip end (rightward in Fig.
12) by a spring 10, and positioned with a clearance from
an end surface of the anvil 3 by means of engagement
of the balls 9 and the cam grooves 7a, 8a when being
stationary. Projections, respectively, are formed sym-
metrically in two locations on opposite rotary flat surfaces
of the hammer 8 and the anvil 3. In addition, a screw 11,
the tip tool 4, and the anvil 3 are constrained relative to
one another in a direction’ of rotation. Also, in Fig. 12,
the reference numeral 14 denotes a bearing metal that
bears the anvil 3 rotatably.
[0006] As described above, when the spindle 7 is ro-
tationally driven, rotation thereof is transmitted to the
hammer 8 through the cam mechanism, and the projec-
tion on the hammer 8 engages with the projection on the
anvil 3 to rotate the anvil 3 before the hammer 8 makes
a half revolution, but when relative rotations are gener-

ated between the hammer 8 and the spindle 7 by reaction
forces of the engagement, the hammer 8 begins to retreat
toward the motor 2 while compressing the spring 10 along
a spindle cam groove 7a. When backward movement of
the hammer 8 causes the projection on the hammer 8 to
get over the projection on the anvil 3 to release engage-
ment of the both, the hammer 8 is quickly accelerated in
a direction of rotation and forward owing to elastic energy
accumulated in the spring 10 and the action of the cam
mechanism in addition to torque of the spindle 7 to be
moved forward by the bias of the spring 10, and the pro-
jection thereon engages again with the projection on the
anvil 3 to begin to rotate together. At this time, since a
large rotary impact force is applied to the anvil 3, the
rotary impact force is transmitted to the screw 11 through
the tip tool 4 mounted to the anvil 3.
[0007] Thereafter, the same actions are repeated, the
rotary impact force is intermittently and.repeatedly trans-
mitted to the screw 11, and the screw 11 is screwed into
a timber 12 being a clamped object.
[0008] By the way, since the hammer 8 makes longi-
tudinal movements simultaneously with rotary move-
ments in a work, in which such impact tool is used, these
movements serve as a source of vibration to axially vi-
brate the timber 12, being a clamped object, through the
anvil 3, the tip tool 4, and the screw 11 to generate a
large noise.
[0009] Here, it is found that a noise energy from an
object being clamped accounts for a large ratio in noise
while working with the use of an impact tool, it is required
that a vibration force transmitted to an object being
clamped bye restricted to a small extent in order to
achieve reduction in noise, and various measures have
been examined (see, for example, JP-A-7-237152 and
JP-A-2002-254335).
[0010] JP-A-7-237152 describes that an anvil is divid-
ed into two members, a torque transmission part is
formed between the both members, and a cushioning
material is provided in an axial clearance to decrease
axial forces acting on a tip tool and a screw to reduce
noise. Here, a rectangular-shaped recess is formed on
one of the both members, a rectangular-shaped projec-
tion is formed on the other of the both members, and the
torque transmission part is formed to be rectangularly
concave and convex, spline-shaped, and so forth to con-
nect the both members to each other in a non-rotatable
manner.
[0011] When torque is applied to the torque transmis-
sion part, however, a large frictional force is generated
between the both members and such fictional force ob-
structs axial, relative movements of the both members,
so that axial forces acting on on a tip tool and a screw
cannot be made very small and thus an effect of reduction
in noise is insufficient.
[0012] JP-A-2002-254335 describes that a torque
transmission part is provided by engagement, of a key
element, which comprises a part such as a ball, a roller,
etc., and grooves provided on both members, which are
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provided by dividing an anvil into two halves, whereby
an axial frictional force between the both members is
decreased.
[0013] With such construction, however, since bearing
is very high at contact portions between the key element
and the grooves, there is caused a problem that parts
are worn early and the construction is complicated to lead
to an increase in manufacturing cost.
[0014] US-A-5601 149 discloses a combination of fea-
tures falling within the scope of the preamble of Claim 1.
[0015] Further relevant prior art is disclosed in US-A-
5992 538.

SUMMARY OF THE INVENTION

[0016] According to the present invention, there is pro-
vided an impact tool, comprising: a motor; a spindle ar-
ranged to be rotationally driven by the motor; a tip tool;
an anvil; a hammer; a rotary impact mechanism mounted
on the spindle, the rotary impact mechanism being ar-
ranged to generate a rotary impact force which is to be
intermittently transmitted to the tip tool through the anvil
from the hammer to thereby be given to the tip tool; and
a cushioning mechanism provided on the anvil or the tip
tool to perform a cushioning function, characterized in
that: the cushioning mechanism is provided to perform
the cushioning function in a rotational direction and in an
axial direction and to directly transmit torque of a set value
or more.
[0017] The invention has been thought of in view of
the problems attendant in the prior art, and embodiments
of the invention are therefore able to provide an impact
tool, which solves the prior art problems and is robust,
small.in noise, and inexpensive.
[0018] With embodiments according to the invention
in its broadest aspect, since the cushioning mechanism
provided on the anvil or the tip tool fulfills a cushioning
function both in a direction of rotation and in an axial
direction, axial vibrations and rotary vibrations, which ac-
company an impact force, are absorbed and, damped by
the cushioning mechanism and in particular, axial vibra-
tions from a rotary impact mechanism being a source of
vibrations are suppressed in propagation to an object
being clamped, so that reduction in noise is realized in
the impact tool. Also, since the cushioning mechanism
transmits torque of a set value or more directly, a de-
crease in clamping capacity is not incurred.
[0019] In preferred embodiments, the cushioning
mechanism is provided by dividing the anvil or the tip tool
axially into two split pieces and interposing a damper
between the two split pieces to hold the both split pieces
to make the same relatively movable in the direction of
rotation and in the axial direction.
[0020] With these preferred embodiments of the inven-
tion since a damper interposed between the two divided
halves of the anvil or the tip tool holds the both split pieces
to make the same relatively movable in the direction of
rotation and in the axial direction, axial vibrations and

rotary vibrations, which accompany an impact force, are
absorbed and damped by the elastic deformation of the
damper and in particular, axial vibrations from a rotary
impact mechanism being a source of vibrations are sup-
pressed in propagation to an object being clamped, so
that reduction in noise is realized in the impact tool.
[0021] In more preferred embodiments of the inven-
tion, axial and circumferential clearances are formed be-
tween the two split pieces of the anvil or the tip tool at
the time of no load application, and, when torque at the
time of load application exceeds a set value, the two split
pieces contact circumferentially with each other to direct-
ly transmit torque to the other of the split pieces from one
of the split pieces.
[0022] With these more preferred embodiments of the
invention, since when torque at the time of load applica-
tion exceeds a set value, the both split pieces contact
circumferentially with each other to directly transmit
torque to the other of the split pieces from one of the split
pieces, transmission of a large torque to the tip tool is
enabled and breakage of the elastic body is prevented
since elastic deformation of the damper is restricted.
[0023] In yet more preferred embodiments according
to the invention, the hammer is arranged to be rotated
and axially moved by a drive force of the motor; the anvil
is arranged to repeat engagement/disengagement from
the hammer accompanying rotation and axial move-
ments of the hammer to generate the rotary impact force;
the tip tool is mounted to the anvil; and the cushioning
member is provided on the anvil and comprises: a first
split piece, which includes a first concave-convex part on
an opposite side to the hammer and being arranged to
repeat engagement/disengagement from the hammer, a
second split piece, which includes a second concave-
convex part engageable with the first concave-convex
part of the first split piece in the direction of rotation, and
to which the tip tool is to be mounted, and an elastic body
interposed between the first and second split pieces to
prevent direct contact between the first concave-convex
part and the second concave-convex part in the direction
of rotation and in an axial direction at the time of no load
application or when torque at the time of load application
is below the set value, wherein said first and second con-
cave-convex parts define a space along an outward form
of the elastic body into which the elastic body is fitted and
accommodated.
[0024] With these yet more preferred embodiments of
the invention, even when the hammer engages with the
first split piece to generate a relative torque between the
first and second split pieces, the elastic body prevents
contact between the first and second split pieces, so that
no frictional force is generated between the both split
pieces. Therefore, when the first and second split pieces
are about to make relative movements in the axial direc-
tion in a state, in which a relative torque is applied be-
tween the first and second split pieces, only reaction forc-
es exerted by the elastic body obstruct such movements,
thus enhancing the axial damping capacity. Consequent-
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ly, axial vibrations transmitted to the second split piece
from the first split piece become small and noise gener-
ated by a timber in, for example, a work of thread fasten-
ing for a timber, is made, small. Accordingly, it is possible
to provide an impact tool, which is robust, small in noise,
and inexpensive.
[0025] In even more preferred embodiments according
to the invention, when the torque exceeds the set value,
the first and second split pieces rotate relatively against
the elastic force of the elastic body, to bring the first and
second concave-convex parts into contact directly with
each other.
[0026] With these even more preferred embodiments
of the invention of claim 5, since when a relative torque
between the first and second split pieces becomes large
and deformation of the elastic body becomes large, the
first and second split pieces contact directly with each
other, deformation of the elastic body can be restricted
to a certain limit. Thereby, it is possible to prevent break-
age of the elastic body and to ensure a large clamping
torque since loss of impact energy caused by elastic de-
formation of the elastic body is restricted to a small extent.
Accordingly, accommodation to such a work as the
clamping work of a bolt is enabled and the impact tool is
enlarged in wide use in addition to the effects obtainable
with the yet more preferred embodiments.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027] To enable a better understanding of the present
invention, and to show how the same may be carried into
effect, reference will now be made, by way of example
only, to the accompanying drawings, in which:-

Fig. 1 is a longitudinal, cross sectional view showing
a rotary impact mechanism part of an impact tool
according to Embodiment 1 of the invention;
Fig. 2 is a view showing, in enlarged scale, details
of a part A in Fig. 1;
Fig. 3 is an exploded, perspective view showing the
rotary impact mechanism part of the impact tool ac-
cording to Embodiment 1 of the invention;
Fig. 4 is an exploded, perspective view showing the
rotary impact mechanism part of the impact tool ac-
cording to Embodiment 1 of the invention;
Fig. 5 is a side view showing an anvil of the impact
tool according to Embodiment 1 of the invention;
Fig. 6 is a cross sectional view taken along the line
B-B in Fig. 5;
Fig. 7 is a view, similar to Fig. 6, showing a further
configuration of a rubber damper;
Fig. 8 is a view, similar to Fig. 6, showing a further
configuration of a rubber damper;
Fig. 9 is a view, similar to Fig. 6, showing a further
configuration of a rubber damper;
Fig. 10 is a longitudinal, cross sectional view showing
a rotary impact mechanism part of an impact tool
according to Embodiment 2 of the invention;

Fig. 11 is an enlarged, cross sectional view taken
along the line C-C in Fig. 10; and
Fig. 12 is a longitudinal cross sectional view showing
a conventional impact tool.

DETAILED DESCRIPTION

[0028] The illustrated embodiments of the invention
will be described below with reference to the accompa-
nying drawings.

<Embodiment 1>

[0029] Fig. 1 is a longitudinal, cross sectional view
showing a rotary impact mechanism part of an impact
tool according to the Embodiment, Fig. 2 is a view show-
ing, in enlarged scale, detains of a part A, Figs. 3 and 4
are exploded, perspective views showing the rotary im-
pact mechanism part of the impact tool, Fig. 5 is a side
view showing an anvil, and Fig. 6 is a cross sectional
view taken along the line B-B in Fig. 5.
[0030] The impact tool according to the Embodiment
is a cordless, portable type tool comprising a cell pack
as an electric source, and a motor as a drive source, the
construction thereof being the same as that of the con-
ventional impact tool shown in Fig. 12 except a part there-
of. Accordingly, a duplicate explanation is omitted for the
same construction as that shown in Fig. 12, and an ex-
planation will be given only to a characteristic construc-
tion of the invention.
[0031] The impact tool according to the Embodiment
has a feature in the provision of a cushioning mechanism
on an anvil 3. Here, the cushioning mechanism fulfills a
cushioning function in a direction of rotation and in an
axial direction, transmits torque of a set value or more
directly, and specifically comprises split pieces 3A, 3B
provided by axially dividing the anvil 3 into two halves,
and a rubber damper 13 as a cushioning material be-
tween the both split pieces 3A, 3B.
[0032] The rubber damper 13 acts also as an elastic
body that prevents direct contact between a pawl 3c and
a substantially disk-shaped end surface at a root of the
pawl 3c, which define a first concave-convex part de-
scribed later, and a pawl 3f and an end surface of a flange
part 3e at a root of the pawl 3f, which define a second
concave-convex part, in a direction of rotation and in an
axial direction.
[0033] One 3A of the split pieces is molded to be sub-
stantially disk-shaped, and formed centrally thereof with
a circular hole 3a. The split piece 3A is integrally formed
on an end surface thereof toward the hammer 8 with a
linear projection 3b, which passes through a center there-
of as shown in Fig. 3, the hammer 8 is integrally formed
on an end surface (an end surface opposed to the split
piece 3A) thereof with two sector-shaped projections 8b,
which are spaced an angle 180° in a circumferential di-
rection from each other, as shown in Fig. 4, and the pro-
jections 8b and the projection 3b formed on the split piece
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3A engage and disengage from each other intermittently
every half revolution as described later. Also, the split
piece 3A is integrally formed on the other end surface
(an end surface opposed to the split piece 3B) thereof
with two pawls 3c, which are spaced an angle 180° in a
circumferential direction from each other, as shown in
Figs. 4 to 6, and the respective pawls 3c are formed with
two arcuate recesses 3c-1 (see Fig. 6). In addition, a
circular hole 8c is provided centrally of the hammer 8 to
extend therethrough.
[0034] Here, since the projections 8b of the hammer 8
and the projection 3b of the split piece 3A repeatedly
engage and disengage from each other as described lat-
er, the split piece 3A serves as a first split piece that
repeats engagement and disengagement from the ham-
mer 8. The first concave-convex part is defined by the
pawl 3c and the substantially disk-shaped end surface
at the root of the pawl 3c.
[0035] Also, the other 3B of the split pieces comprises
a disk-shaped flange portion 3e formed integrally at one
end of a hollow shaft portion 3d and extending in a direc-
tion perpendicular to an axis thereof, the flange portion
3e is integrally formed on an end surface (an end surface
opposed to the split piece 3A) thereof with two pawls 3f,
which are similar to the pawls 3c on the split piece 3A
and spaced an angle 180° in a circumferential direction
from each other as shown in Figs. 3, 5, and 6, and the
respective pawls 3f are formed with two arcuate recesses
3f-1 (see Fig. 6).
[0036] Here, the split piece 3B serves as a second split
piece as opposed to the first split piece. The second con-
cave-convex part is defined by the pawl 3f and the end
surface of the flange portion 3e at the root of the pawl 3f.
[0037] Further, as shown in Figs. 3, 4, and 6, the rubber
damper 13 comprises four columnar-shaped damper
pieces 13b arranged at circumferentially equiangular
pitch (a pitch of 90 degrees) around a centrally formed
circular hole 13a and formed integrally together.
[0038] Thus the anvil 3 is accommodated in the ham-
mer casing 5 with the shaft portion 3d of the split piece
3B thereof being rotatably born by the bearing metal 14
as shown in Fig. 1, the other 3A of the split pieces is
assembled to an end surface of the flange portion 3e of
the split piece 3B with the rubber damper 13 therebe-
tween so that the pawls 3c, 3f are arranged alternately
in a circumferential direction as shown in Fig. 6, and the
split piece 3A is supported by a tip end 7b of the spindle
7, which extends through the circular hole 3a formed cen-
trally thereof, to be able to rotate and move axially relative
to the split piece 3B. In addition, the tip end 7b of the
spindle 7 extends through the circular hole 3a of the split
piece 3A and the circular hole 13a of the rubber damper
13 to be fitted into a circular hole 3g of the other 3B of
the split pieces.
[0039] Also, as shown in Fig. 2, a metal ring 15 for
bearing of thrust and a rubber ring 16 are interposed be-
tween a back surface of the flange portion 3e of the split
piece 3B of the anvil 3 and an end flange 14a of the

bearing metal 14.
[0040] By the way, in a state, in which the anvil 3 is
accommodated in the hammer casing 5 as described
above, a space along an outward form of the rubber
damper is defined by the pawls 3c, 3f, which are arranged
alternately in a circumferential direction of the both split
pieces 3A, 3B, and the rubber damper 13 is fitted into
and accommodated in the space as shown in Fig. 6.
[0041] Thus, in a non-load state, in which any rotary
impact force does not act on the anvil 3, a circumferential
clearance δ1 and an axial clearance δ2 (see Fig. 5) are
defined between the pawls 3c, 3f of the both split pieces
3A, 3B as shown in Figs. 5 and 6(a).
[0042] The tip tool 4 is detachably mounted to the shaft
portion 3d of the split piece 3B of the anvil 3, and the
hammer 8 provided with the projections 8b, which en-
gage and disengage from the projection 3b formed on
an outer end surface of the split piece 3A, is constantly
biased toward the anvil 3 (toward a tip end) by the spring
10.
[0043] Subsequently, an explanation will be given to
an action of the impact tool constructed in the manner
described above.
[0044] In the rotary impact mechanism part, rotation
of an output shaft (a motor shaft) of the motor is reduced
in speed through a planetary gear mechanism to be trans-
mitted to the spindle 7, so that the spindle 7 is rotationally
driven at a predetermined speed. In this manner, when
the spindle 7 is rotationally driven, its rotation is trans-
mitted to the hammer 8 through a cam mechanism, the
projections on the hammer 8 engage with the projection
3b of the split piece 3A of the anvil 3 to rotate the split
piece 3A before the hammer makes a half revolution.
[0045] When a reaction force (an engagement reaction
force) accompanying engagement of the projections 8b
of the hammer 8 and the projection 3b of the split piece
3A of the anvil 3 generates relative rotation between the
hammer 8 and the spindle 7, the hammer 8 begins to
retreat toward the motor while compressing the spring
10 along the spindle cam groove 7a of the cam mecha-
nism. When backward movement of the hammer 8 caus-
es the projections 8b of the hammer 8 to get over the
projection 3b of the split piece 3A of the anvil 3 to release
engagement of the both, the hammer 8 is quickly accel-
erated in a direction of rotation and forward owing to elas-
tic energy accumulated in the spring 10 and the action
of the cam mechanism in addition to torque of the spindle
7 to be moved forward by the bias of the spring 10, and
the projections 8b thereof engage again with the projec-
tion 3b on the anvil 3 to begin to rotate the anvil 3. At this
time, while a large rotary impact force is applied to the
anvil 3, impact vibrations are absorbed and damped by
axial elastic deformation of the rubber damper 13, which
is caused by the impact force, since the anvil 3 is struc-
tured with the rubber damper 13 interposed between the
two split pieces 3A, 3B and the axial clearance δ2 is de-
fined between the both split pieces 3A, 3B as shown in
Fig. 5.
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[0046] According to the embodiment, the rubber
damper 13 is interposed between the split piece 3A and
the split piece 3B of the anvil 3 to prevent direct contact
of the both split pieces 3A, 3B in the direction of rotation
and in the axial direction, so that even when relative
torque is generated between the both split pieces 3A,
3B, the rubber damper 13 eliminates contact between
the both split pieces 3A, 3B and so no frictional forces
are generated between the both. Accordingly, only reac-
tion forces exerted by the rubber damper 13 upon elastic
deformation of the rubber damper 13 obstruct axial rel-
ative movements of the both split pieces 3A, 3B, so that
the anvil 3 is enhanced in axial damping capacity. Con-
sequently, axial vibrations transmitted to the tip tool 4
become small and that noise generated by a timber,
which accounts for a major part of noise in a work of
thread fastening for a timber, is made small.
[0047] Also, when torque is applied to the anvil 3, the
rubber damper 13 is elastically deformed, so that the both
split pieces 3A, 3B rotate relatively. While torque remains
small, a clearance is present between the pawls 3c, 3f,
but when torque exceeds a certain value, the pawls 3c,
3f contact directly with each other as shown in Fig. 6 (b),
so that torque is transmitted directly to the split piece 3B
from the split piece 3A. Thereby, even when torque in-
creases, deformation of the rubber damper 13 can be
restricted to a certain limit and breakage of the rubber
damper 13 can be prevented. Also, since loss of impact
energy (kinetic energy) caused by elastic deformation of
the rubber damper 13 is restricted to a small extent, it is
possible to ensure a large clamping torque. Accordingly,
accommodation to such a work as the clamping work of
a bolt is enabled and the impact tool is enlarged in wide
use.
[0048] In addition, since the rubber damper 13 act as
a cushioning material in the direction of rotation of the
both split pieces 3A, 3B, an impact sound generated upon
collision of the pawls 3c, 3f becomes small. Therefore,
not only sound discharged from timber but also noise
discharged from the tool body is limited to a small degree.
[0049] Subsequently, the same actions are repeated
and a rotary impact force is intermittently and repeatedly
transmitted to the screw 11 from the tip tool 4, and the
screw 11 is screwed into a timber being a clamped object.
[0050] Figs. 7 to 9, respectively, show various config-
urations of a rubber damper as a cushioning material. In
addition, Figs. 7 to 9 are the same as Fig. 6, (a) in the
respective figures shows a non-load state, and (b) shows
a load state, in which torque of a set value or more acts.
[0051] In a configuration shown in Fig. 7, a rubber
damper 13 comprises four independent, columnar-
shaped damper pieces 13c, and when torque of the split
piece 3A of the anvil 3 exceeds a predetermined value,
the respective damper pieces 13c of the rubber damper
13 are elastically deformed as shown in Fig. 7 (b) to cause
the pawls 3c of the split piece 3A to abut against (metallic
contact) the pawls 3f of the split piece 3B, so that torque
is transmitted directly to the other 3B of the split pieces

from one 3A of the split pieces and the anvil 3 rotates
integrally to transmit rotation to the tip tool 4. In this case,
since the four damper pieces 13c, which form the rubber
damper 13, are provided independently, it is possible to
optionally set the damper pieces in stiffness (spring con-
stant) to change the characteristic of the whole rubber
damper 13 at need.
[0052] Also, in a configuration shown in Fig. 8, a rubber
damper 13 comprises a central, sleeve-shaped damper
piece 13d and four independent, columnar-shaped
damper pieces 13e arranged around the damper piece,
and when torque of the split piece 3A of the anvil 3 ex-
ceeds a predetermined value, the rubber damper 13 is
elastically deformed as shown in Fig. 8 (b) to cause the
pawls 3c of one 3A of the split pieces to abut against
(metallic contact) the pawls 3f of the other 3B of the split
pieces, so that torque is transmitted directly to the other
3B of the split pieces from one 3A of the split pieces and
the anvil 3 rotates integrally to transmit rotation to the tip
tool 4. Also, in this case, since the one damper piece 13d
and the four damper pieces 13e, which form the rubber
damper 13, are provided independently, it is possible to
optionally set the damper pieces in stiffness (spring con-
stant) to change the characteristic of the whole rubber
damper 13 at need.
[0053] Also, in a configuration shown in Fig. 9, colum-
nar-shaped damper pieces 13b, which form a rubber
damper 13, are reduced in number to be made two in
number, and the damper pieces 13b are integrally ar-
ranged in symmetrical positions spaced an angle 180°
in a circumferential direction, so that such arrangement
can be suitably adopted, in particular, in the case where
a large transmission torque is not necessary.
[0054] In addition, the rubber damper 13 used in the
impact tool according to the invention suffices to fulfill a
cushioning function both in a direction of rotation and in
an axial direction, to prevent direct contact between the
both split pieces 3A, 3B of the anvil 3 in the axial direction
while the real machine operates, and to act so that when
torque of a set value or more is applied, the pawl 3c of
the split piece 3A contacts directly with the pawl 3f of the
split piece 3B in the circumferential direction, and a suit-
able characteristic can be obtained by changing a thick-
ness of the rubber damper 13 and angles of the pawls
3c, 3f of the split pieces 3A, 3B of the anvil 3 in conformity
to product specifications. Also, in the case where any
problem in terms of product specifications is not caused
even when transmission torque is set to be low, angles
of the pawls 3c, 3f of the both split pieces 3A, 3B may be
increased to prevent direct contact also in the circumfer-
ential direction.

<Embodiment 2>

[0055] Subsequently, an explanation will be given to
Embodiment 2 of the invention with reference to Figs. 10
and 11. In addition, Fig. 10 is a longitudinal, cross sec-
tional view showing a rotary impact mechanism part of
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an impact tool according to the Embodiment, and Fig. 11
is an enlarged, cross sectional view taken along the line
C-C in Fig. 10, the same elements in these figures as
those in Figs. 1 and 2 are denoted by the same reference
numerals as in the latter.
[0056] The impact tool according to the Embodiment
has a feature in that a cushioning mechanism is provided
on a tip tool 4. Here, the cushioning mechanism fulfills a
cushioning function both in a direction of rotation and in
an axial direction and directly transmits torque of a set
value or more in the same manner as Embodiment 1, the
cushioning mechanism specifically comprising split piec-
es 4A, 4B provided by axially dividing the tip tool 4 into
two halves, and a rubber damper 17 interposed between
the both split pieces 4A, 4B to act as a cushioning ma-
terial.
[0057] That is, as shown in Fig. 11, two pawls 4a are
formed integrally on an end surface of the split piece 4A
of the tip tool 4 in the same manner as Embodiment 1,
and two similar pawls 4b are formed integrally on an end
surface of the other 4B of the split pieces opposed to one
of the split pieces. A rubber damper 17 is press-fitted in
a space defined by the pawls 4a, 4b of the both split
pieces 4A, 4B arranged alternately in a circumferential
direction. In addition, the reason why the rubber damper
17 is press-fitted in the Embodiment is to prevent coming-
off of the split piece 4B of the tip tool 4.
[0058] Thus, in the impact tool according to the Em-
bodiment, since the cushioning mechanism provided on
tip tool 4 fulfills a cushioning function both in a direction
of rotation and in an axial direction, axial vibrations and
rotary vibrations, which accompany an impact force, are
absorbed and damped by the cushioning mechanism and
in particular, axial vibrations from a rotary impact mech-
anism being a source of vibrations are suppressed in
propagation to a timber, so that reduction in noise is re-
alized.
[0059] Also, the cushioning mechanism causes the
pawls 4a of the split piece 4A of the tip tool 4 to contact
directly with the pawls 4b of the other 4B of the split pieces
with respect to torque of a set value or more (see Fig. 11
(b)), and the both split piece 4A, 4B are made integral to
transmit torque of a set value or more directly to the screw
11 to rotate the same, so that a decrease in clamping
capacity is prevented.
[0060] Accordingly, it is possible in the impact tool ac-
cording to the Embodiment to realize reduction in noise
without incurring a decrease in clamping capacity.
[0061] The invention is useful in application to an im-
pact tool, such as hammer drill, etc, for generation of a
rotary impact force to perform a required work and, in
particular, achievement of reduction in noise.

Claims

1. An impact tool, comprising:

a motor;
a spindle (7) arranged to be rotationally driven
by the motor;
a tip tool (4) ;
an anvil (3);
a hammer (8);
a rotary impact mechanism (3,8) mounted on
the spindle, the rotary impact mechanism being
arranged to generate a rotary impact force which
is to be intermittently transmitted to the tip tool
(4) through the anvil (3) from the hammer (8) to
thereby be given to the tip tool (4) ; and
a cushioning mechanism (13) provided on the
anvil (3) or the tip tool (4) to perform a cushioning
function, characterized in that:

the cushioning mechanism is provided to
perform the cushioning function in a rota-
tional direction and in an axial direction and
to directly transmit torque of a set value or
more.

2. The impact tool according to claim 1, wherein the
cushioning mechanism is provided by dividing the
anvil (3) or the tip tool (4) axially into two split pieces
(3A,3B,4A,4B) and interposing a damper (13) be-
tween the two split pieces to hold the both split pieces
to make the same relatively movable in the direction
of rotation and in the axial direction.

3. The impact tool according to claim 2, wherein axial
(62) and circumferential (δ1) clearances are formed
between the two split pieces (3A,3B,4A,4B) of the
anvil (3) or the tip tool (4) at the time of no load ap-
plication, and
wherein, when torque at the time of load application
exceeds the set value, the two split pieces (3A,3B,
4A,4B) contact circumferentially with each other to
directly transmit torque to the other of the split pieces
(3B,4B) from one of the split pieces (3A,4A).

4. An impact tool according to claim 1, wherein:

the hammer (8) is arranged to be rotated and
axially moved by a drive force of the motor;
the anvil (3) is arranged to repeat engagement/
disengagement from the hammer (8) accompa-
nying rotation and axial movements of the ham-
mer to generate the rotary impact force;
the tip tool (4) is mounted to the anvil (3); and
the cushioning mechanism is provided on the
anvil (3) and comprises:

a first split piece (3A) including a first con-
cave-convex part (3c) on an opposite side
to the hammer (8) and being arranged to
repeat engagement/disengagement from
the hammer (8);
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a second split piece (3B) including a second
concave-convex part (3f) engageable with
the first concave-convex part (3c) of the first
split piece (3A) in the direction of rotation,
and to which the tip tool (4) is to be mounted;
and
an elastic body (13) interposed between the
first (3A), and second (3B) split pieces to
prevent direct contact between the first con-
cave-convex part (3c) and the second con-
cave-convex part (3f) in the direction of ro-
tation and in the axial direction at the time
of no load application or when
torque at the time of load application is be-
low the set value, wherein said first and sec-
ond concave-convex parts (3c, 3f) define a
space along an outward form of the elastic
body into which the elastic body (13) is fitted
and accommodated.

5. The impact tool according to claim 4, wherein, when
the torque exceeds the set value, the first and second
split pieces (3A,3B) rotate relatively against the elas-
tic force of the elastic body (13), to bring the first (3c)
and second (3f) concave-convex parts into contact
directly with each other.

Patentansprüche

1. Schlagwerkzeug, aufweisend:

einen Motor;
eine Spindel (7), angeordnet, um durch den Mo-
tor rotierend angetrieben zu werden;
eine Werkzeugspitze (4);
einen Amboss (3);
einen Hammer (8);
einen an der Spindel montierten Rotations-
Schlag-Mechanismus (3, 8), wobei der Rotati-
ons-Schlag-Mechanismus angeordnet ist, um
eine Rotationsschlagkraft zu erzeugen, die von
dem Hammer (8) über den Amboss (3) peri-
odisch zu der Werkzeugspitze (4) übertragen
wird, um so zu der Werkzeugspitze (4) weiter-
gegeben zu werden; und
einen Dämpfungsmechanismus (13), der am
Amboss (3) oder der Werkzeugspitze (4) bereit-
gestellt ist, um eine Dämpfungsfunktion auszu-
üben,

dadurch gekennzeichnet, dass:
der Dämpfungsmechanismus bereitgestellt ist, um
die Dämpfungsfunktion in einer Rotationsrichtung
und in einer Axialrichtung auszuüben und um ein auf
einen Wert festgelegtes oder höheres Drehmoment
direkt zu übertragen.

2. Schlagwerkzeug gemäß Anspruch 1, bei dem der
Dämpfungsmechanismus durch axiale Trennung
des Ambosses (3) oder der Werkzeugspitze (4) in
zwei geteilte Teile (3A, 3B, 4A, 4B) und durch Ein-
fügen eines Dämpfers (13) zwischen den geteilten
Teilen, um die geteilten Teile zu halten und sie so in
der Rotationsrichtung und in der Axialrichtung relativ
bewegbar zu machen, bereitgestellt ist.

3. Schlagwerkzeug gemäß Anspruch 2, bei dem in der
Zeit ohne Lastaufbringung Axial- (δ2) und Umfangs-
freimaße (δ1) zwischen den zwei geteilten Teilen
(3A, 3B, 4A, 4B) des Ambosses (3) oder der Werk-
zeugspitze (4) ausgebildet sind, und
bei dem, wenn ein Drehmoment in der Zeit der
Lastaufbringung den festgelegten Wert überschrei-
tet, die zwei geteilten Teile (3A, 3B, 4A, 4B) in Um-
fangsrichtung miteinander in Kontakt kommen, um
ein Drehmoment von einem der geteilten Teile (3A,
4A) zu dem jeweils anderen der geteilten Teile (3B,
4B) direkt zu übertragen.

4. Schlagwerkzeug gemäß Anspruch 1, bei dem:

der Hammer (8) angeordnet ist, um durch eine
Antriebskraft des Motors rotiert und axial bewegt
zu werden;
der Amboss (3) angeordnet ist, um das Eingrei-
fen in/Lösen von dem Hammer, das die Rotati-
ons- und Axialbewegungen des Hammers be-
gleitet, zu wiederholen, um die Rotationsschlag-
kraft zu erzeugen;
die Werkzeugspitze an dem Amboss (3) mon-
tiert ist; und
der Dämpfungsmechanismus an dem Amboss
(3) bereitgestellt ist sowie aufweist:

ein erstes geteiltes Teil (3A), das ein erstes
konkavkonvexes Teil (3c) an einer dem
Hammer (8) gegenüberliegenden Seite auf-
weist und das angeordnet ist, um das Ein-
greifen in/Lösen von dem Hammer (8) zu
wiederholen;
ein zweites geteiltes Teil (3B), das ein zwei-
tes konkavkonvexes Teil (3f) aufweist, das
in der Rotationsrichtung in das erste kon-
kav-konvexe Teil (3c) des ersten geteilten
Teils (3A) eingreifen kann, und an dem die
Werkzeugspitze montiert ist; und
ein elastischer Körper (13), der zwischen
den ersten (3A) und zweiten (3B) geteilten
Teilen angeordnet ist, um, in der Zeit ohne
Lastaufbringung oder wenn ein Drehmo-
ment zur Zeit der Lastaufbringung unter ei-
nem festgelegten Wert ist, direkten Kontakt
zwischen dem ersten konkav-konvexen
Teil (3c) und dem zweiten konkav-konve-
xen Teil (3f) in der Rotationsrichtung und in
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der Axialrichtung zu verhindern, wobei die
ersten und zweiten konkav-konvexen Teile
(3c, 3f) einen Bereich entlang einer äußeren
Form des elastischen Körpers definieren, in
dem der elastische Körper (13) eingepasst
und aufgenommen ist.

5. Schlagwerkzeug gemäß Anspruch 4, bei dem, wenn
das Drehmoment den festgelegten Wert überschrei-
tet, die ersten und zweiten geteilten Teile (3A, 3B)
relativ zu der Elastizitätskraft des elastischen Kör-
pers (13) rotieren, um die ersten (3c) und zweiten
(3f) konkav-konvexen Teile direkt miteinander in
Kontakt zu bringen.

Revendications

1. Outil à percussion, comprenant :

un moteur ;
une broche (7) agencée pour être entraînée à
rotation par le moteur ;
un outil de pointe (4) ;
une enclume (3) ;
un marteau (8) ;
un mécanisme de percussion rotatif (3, 8) monté
sur la broche, le mécanisme de percussion ro-
tatif étant agencé pour générer une force de per-
cussion rotative qui est destinée à être transmi-
se par intermittence à l’outil de pointe (4) par
l’intermédiaire de l’enclume (3) à partir du mar-
teau (8) pour ainsi être transmise à l’outil de
pointe (4) ; et
un mécanisme d’amortissement (13) placé sur
l’enclume (3) ou l’outil de pointe (4) pour réaliser
une fonction d’amortissement, caractérisé en
ce que :

le mécanisme d’amortissement est prévu
pour réaliser la fonction d’amortissement
dans une direction de rotation et dans une
direction axiale et pour transmettre directe-
ment un couple d’une valeur établie ou plus.

2. Outil à percussion selon la revendication 1, dans le-
quel le mécanisme d’amortissement est fourni en
divisant l’enclume (3) ou l’outil de pointe (4) axiale-
ment en deux pièces fendues (3A, 38, 4A, 4B) et en
interposant un amortisseur (13) entre les deux piè-
ces fendues pour maintenir les deux pièces fendues
pour les rendre relativement mobiles dans la direc-
tion de rotation et dans la direction axiale.

3. Outil à percussion selon la revendication 2, dans le-
quel des espaces axial (δ2) et circonférentiel (δ1)
sont formés entre les deux pièces fendues (3A, 3B,
4A, 4B) de l’enclume (3) ou de l’outil de pointe (4)

au moment où aucune charge n’est appliquée, et
dans lequel, quand le couple au moment de l’appli-
cation de charge dépasse la valeur établie, les deux
pièces fendues (3A, 3B, 4A, 4B) entrent en contact
circonférentiellement l’une avec l’autre pour trans-
mettre directement un couple à l’autre des pièces
fendues (3B, 4B) depuis l’une des pièces fendues
(3A, 4A).

4. Outil à percussion selon la revendication 1, dans
lequel :

le marteau (8) est agencé pour être mis en ro-
tation et déplacé axialement par une force d’en-
traînement du moteur :

l’enclume (3) est agencée pour répéter la
venue en prise/hors de prise du marteau (8)
accompagnant les mouvements rotatif et
axial du marteau pour générer la force de
percussion rotative ;
l’outil de pointe (4) est monté sur l’enclume
(3) ; et
le mécanisme d’amortissement est placé
sur l’enclume (3) et comprend :

une première pièce fendue (3A) in-
cluant une première partie concave-
convexe (3c) sur un côté opposé au
marteau (8) et étant agencée pour ré-
péter la venue en prise/hors de prise
avec le marteau (8) ;
une seconde pièce fendue (3B) in-
cluant une seconde partie concave-
convexe (3f) pouvant venir en prise
avec la première partie concave-con-
vexe (3c) de la première pièce fendue
(3A) dans la direction de rotation, et sur
laquelle l’outil de pointe (4) est destiné
à être monté ; et
un corps élastique (13) interposé entre
les première (3A) et seconde (3B) piè-
ces fendues pour empêcher un contact
direct entre la première partie concave-
convexe (3c) et la seconde partie con-
cave-convexe (3f) dans la direction de
rotation et dans la direction axiale au
moment où aucune charge n’est appli-
quée ou quand un couple au moment
de l’application de charge est inférieur
à la valeur établie, dans lequel lesdites
première et seconde parties concave-
convexe (3c, 3f) définissent un espace
le long d’une forme extérieure du corps
élastique dans laquelle le corps élasti-
que (13) est ajusté et logé.

5. Outil à percussion selon la revendication 4, dans le-
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quel, quand le couple dépasse la valeur établie, les
première et seconde pièces fendues (3A, 3B) tour-
nent relativement contre la force élastique du corps
élastique (13), pour amener les première (3c) et se-
conde (3f) parties concave-convexe en contact di-
rectement ensemble.
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