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Description
BACKGROUND OF THE INVENTION
Field of the Invention

[0001] The presentinvention relates to a hammer drill
capable of giving rotation and/or impact to a bit at a top
end thereof.

Description of the Background Art

[0002] JP 6-262413, which forms the preamble of
claim 1, relates to a hammer drill.

[0003] US 6,035,945 relates to an operating mode
switching apparatus for a hammer drill.

[0004] Asshown,forexample,inJapanese patentdoc-
ument No. 3168363, a hammer drill having the following
structure has been known: a hammer drill includes a tool
holder supported at a front part in a housing, an impact
mechanism provided at a rear part of the housing, an
intermediate spindle supported in parallel with the tool
holder at a lower part of the impact mechanism. The tool
holder holds a bit at a front end thereof, and the impact
mechanism has a reciprocatingimpact piece for indirectly
impacting the bit via an intermediate piece. A rotation of
an output spindle of a motor is transmitted to the inter-
mediate spindle, at which a clutch member, a second
gear (a rotation transmitting member), a boss sleeve (an
impact transmitting member) and a switching lever (a
mode switching member) are provided. The clutch mem-
ber has clutch pawls on both faces thereof and is capable
of integrally rotating with the intermediate spindle and
sliding in a spindle direction. The second gear is loosely
fitted to the intermediate spindle at a front part of the
clutch member, has a pawl for engaging with the clutch,
and meshes with a gear at the tool holder side. The boss
sleeve is loosely fitted to the intermediate spindle at a
rear part of the clutch member, has a pawl for engaging
with the clutch, and converts the rotation of the interme-
diate spindle to a fore and aft movement so as to transmit
the movement to the impact mechanism. The switching
lever has a pushing piece (an engaging pin) provided at
an eccentric position thereof, where the pressing piece
fits to a tapered face provided around the periphery of
the clutch member.

[0005] Thatis, the clutchmemberis slid by an eccentric
movement of the pressing piece by a rotating operation
of the switching lever, so that the clutch member is en-
gaged with and released from the second gear and/or
the boss sleeve. As a result, a user can select one of
modes of which a drill mode for engaging the clutch mem-
ber with only the second gear to give only rotation to the
bit, a hammer drill mode for engaging the clutch member
with both the second gear and the boss sleeve to give
rotation and impact to the bit, or a hammer mode for
engaging the clutch member with only the boss sleeve
to give only impact to the bit. As a result, the mode can
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be switched smoothly with a simple structure, and thus
wear and heat generation of the member due to switching
of the mode can be suppressed, and excellent durability
can be acquired.

SUMMARY OF THE INVENTION

[0006] In such the hammer drill, when the hammer
mode is selected, rotation of the second gear becomes
free. Thus, the second gear may be rotated due to friction
with the intermediate spindle, causing to rotate the tool
holder and the bit. As a result, it impairs usability in an
operation with a fixed direction of the bit, e.g., a chipping
work.

[0007] An object of the present invention is to provide
a hammer drill capable of restricting rotation of a bit in a
hammer mode with a simple structure and improving us-
ability, while maintaining an advantage of employing an
engaging pin.

[0008] In orderto achieve the above object, according
to the present invention, there is provided a hammer drill
with the features of claim 1, including inter alia a tool
holder, an impact mechanism, a motor, an intermediate
spindle, a rotation transmitting member, an impact trans-
mitting member, a clutch member, a mode switching
member, and an engaging pin. The tool holder is rotatably
supported at a front part in a housing and capable of
mounting a bit at a front end thereof. The impact mech-
anism is provided at a rear part of the tool holder and
capable of impacting the bit. The motor is provided at a
rear part in the housing, and the intermediate spindle
being supported in parallel with the tool holder receives
rotation transmitted from an output spindle of the motor.
The rotation transmitting member is provided rotatably
at a front part on the intermediate spindle as a separated
body from the intermediate spindle and rotated so as to
transmit rotation of the intermediate spindle to the tool
holder side. The impact transmitting member is provided
rotatably at a rear part on the intermediate spindle as a
separated body from the intermediate spindle and is ro-
tated so as to convert the rotation of the intermediate
spindle to a fore and aft movement and transmit the
movement to the impact mechanism. The clutch member
is provided between the rotation transmitting member
and the impact transmitting member to be capable of
integrally rotating with the intermediate spindle, sliding
in the fore and aft direction, and engaging with and re-
leasing from the rotation transmitting member and/or the
impact transmitting member depending on the sliding po-
sition. The mode switching member is provided in the
housing to be capable of rotating operation. The engag-
ing pin is provided at an eccentric position of the mode
switching member to be capable of advancing and re-
treating with a predetermined stroke toward an outer pe-
riphery of the clutch member, and is biased toward an
engaging position with the outer periphery of the clutch
member by a biasing member.

[0009] In the hammer drill, the clutch member is slid
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via the engaging pin by rotating the mode switching mem-
ber from an external of the housing. By sliding the clutch
member, a user can select one of the modes of which a
drill mode for engaging the clutch member with only the
rotation transmitting member to rotate the tool holder, a
hammer drill mode for engaging the clutch member with
the rotation transmitting member and the impact trans-
mitting member to rotate the tool holder and operating
the impact mechanism, or a hammer mode for engaging
the clutch member with only the impact transmitting
member to operate only the impact mechanism.

[0010] The hammer drill further includes a lock mem-
ber in the housing, which engages with the rotation trans-
mitting member to be able to lock the rotation. The lock
member is capable of sliding between an engaging po-
sition with the rotation transmitting member and a non-
engaging position with the rotation transmitting member.
[0011] The hammer drill further includes a restriction
part on an outer peripheral side of the engaging pin in
the mode switching member. The restriction part is con-
figured such that the lock member slides to the non-en-
gaging position in one of two phases of the engaging pin,
which engages the clutch member with only the impact
transmitting member, and the lock member slides to the
engaging position in the other phase. By the restriction
part, the hammer mode can be further selected from a
state of making the rotation of the tool holder to be free
at the position where the engaging pin is in one phase,
and a state of restricting the rotation of the tool holder at
the position where the engaging pin is in the other phase.
[0012] Further advantageous embodiments are dis-
closed in the dependent claims.

[0013] According to a first aspect of the present inven-
tion, in the structure according to the present invention,
the lock member is biased toward the engaging position
by a second biasing member in order to accurately switch
the mode to the hammer mode which restricts the rotation
of the tool holder. The lock member abuts to the restric-
tion partin the one phase so as to restrict the slide toward
the engaging position, and thereby the lock member is
held at the non-engaging position. The lock member is
allowed to slide to the engaging position by canceling the
restriction of sliding by the restriction part in the other
phase.

[0014] According to a second aspect of the present
invention, a V-shaped groove is formed on an outer pe-
riphery of the clutch member in order to improve reliability
of the mode switching, and a top end of the engaging pin
to engage with the groove is formed with a tapered shape.
At a time of an rotation operation of the mode switching
member between the hammer mode and the drill mode,
where a rotation of the tool holder is restricted, in a case
that the clutch member and the rotation transmitting
member or the clutch member and the impact transmit-
ting member are not engaged by abutting each end face
of these members, the engaging pin retreats against a
bias of the biasing member while sliding the top end of
the engaging pin along the groove to bias the clutch mem-
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berto the engaging position with other members. Further,
in this non-engaging state, a stroke of the advancing/
retreating movement of the engaging pin is set such that
retreating of the engaging pin is restricted before the
mode switching member reaches to a rotation operating
position after switching the mode.

[0015] According to the presentinvention, the hammer
mode can restrict the rotation of the bit while maintaining
an advantage of employing the engaging pin, thereby
improving usability. In addition, since the hammer drill
has a simple structure with only adding the restriction
part and the lock member, thereby minimizing the cost
increase involving the addition of the rotating restriction.
[0016] According to the first aspect of the present in-
vention, even in a case that the rotation transmitting
member and the lock member are not engaged at the
time of switching the mode to the hammer mode, when
the rotation transmitting member is rotated, the lock
member is engaged immediately with the rotation trans-
mitting member by the second biasing member, and thus
the mode can be accurately switched to the hammer
mode for restricting the rotation of the tool holder.
[0017] According to the second aspect of the present
invention, a hammer drill does not run in a drill mode in
a state where the lock member engages with the rotation
transmitting member, thereby increasing a reliability of
the mode switching.

BRIEF DESCRIPTION OF THE DRAWINGS
[0018]

Fig. 1 is a partial longitudinal cross sectional view of
a hammer drill (in a drill mode);

Fig. 2 is an external appearance view of an inside
structure in which a housing is omitted, wherein Fig.
2A illustrates a right lateral face, and Fig. 2B is a
perspective view;

Fig. 3 is a bottom face view of a hammer drill;

Fig. 4A is a cross sectional view taken along a line
A-A, and Fig. 4B is a plane view of a mode switching
knob and a lock plate;

Fig. 5 is a partial longitudinal cross sectional view of
a hammer drill (in a hammer drill mode);

Fig. 6 is an external appearance view of an inside
structure in which a housing is omitted, wherein Fig.
6A illustrates a right lateral face, and Fig. 6B is a
perspective view;

Fig. 7 is a bottom face view of a hammer drill;

Fig. 8A is a cross sectional view taken along a line
B-B, and Fig. 8B is a plane view of a mode switching
knob and a lock plate;

Fig. 9 is a partial longitudinal cross sectional view of
a hammer drill (in a neutral mode);

Fig. 10 is an external appearance view of an inside
structure in which a housing is omitted, wherein Fig.
10A illustrates a right lateral face, and Fig. 10B is a
perspective view.
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Fig. 11 is a bottom face view of a hammer drill;

Fig. 12A is a cross sectional view taken along a line
C-C,andFig. 12Bis a plane view of a mode switching
knob and a lock plate;

Fig. 13 is a partial longitudinal cross sectional view
of a hammer drill (in a hammer mode);

Fig. 14 is an external appearance view of an inside
structure in which a housing is omitted, wherein Fig.
14A illustrates a right lateral face, and Fig. 14B is a
perspective view;

Fig. 15 a bottom face view of a hammer drill; and
Fig. 16A is a cross sectional view taken along a line
D-D, andFig. 16B is a plane view of a mode switching
knob and a lock plate.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0019] Preferred embodiments of the present inven-
tion will be described below referring to the drawings.
[0020] Fig. 1 is a partial longitudinal cross sectional
view to illustrate one example of a hammer drill. Fig. 2 is
an external appearance view of an inside structure in
which a housing is omitted. A hammer drill 1 includes a
tool holder 3 rotatably supported at a front part of a hous-
ing 2 (on a left side of Fig. 1), and the tool holder 3 is
capable of mounting a bit 4 at a front end thereof. The
hammer drill 1 further includes a motor housed at a rear
part of the housing 2, and the motor has an output spindle
5 directed frontward (only the output spindle 5 is illustrat-
ed in the drawings).

[0021] The tool holder 3 has a cylindrical body formed
with an intermediate part 6 and a large diameter part 8,
where the intermediate part 6 is rotatably supported by
a ball bearing 7 at a front end of the housing 2. The large
diameter part 8 is rotatably supported by aninner housing
9 mounted at a rear part in the housing 2. The tool holder
3 has an operation sleeve 10 for attaching and detaching
theinserted bit4 ata front end projecting from the housing
2.

[0022] Furthermore, a gear 11 is externally mounted
on an outer periphery of the large diameter part 8. The
gear 11 is positioned by abutting a stopper ring 12 which
is fixedly, externally mounted on the front side of the large
diameter part 8. Rotation of the gear is restricted by balls
13, being pushed toward the stopper ring 12 side via a
washer 15 with a coil spring 14. The coil spring 14 is
externally mounted on the large diameter part 8, and the
balls are held with a predetermined intervalin a peripheral
direction and are in a state of fitting in a concave portion
of the stopper ring 12. That is, when a load heavier than
a biasing force of the coil spring 14 is applied to the gear
11, the balls 13 get over the concave portion of the stop-
per ring 12 and the gear 11 idly rotates. As a result, a
torque limiter for intercepting rotation transmitted to the
tool holder 3 is formed.

[0023] Further, animpact bolt 16, which is an interme-
diate piece positioned at a rear part of the bit 4, is housed
fore and aft movably in the intermediate part 6 of the tool
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holder 3, and a receiving ring 17, which restricts a re-
treating position of the impact bolt 16, is provided in the
large diameter 8 at a rear part of the intermediate part 6.
The receiving ring 17 is pressed and fixed at a stepped
part 20, which is between the intermediate part 6 and the
large diameter part 8, by a coil spring 19 positioned be-
tween the receiving spring 17 and a cylindrical cap 18
mounted inside the large diameter part 8 at a rear part
of the receiving spring 17. A rear end of the impact bolt
16 is fitted to a rear end of the cap 18 during a normal
use. When the impact bolt 16 is idled, for example, in a
case where the tool holder 3 does not have the bit 4, an
O-ring 21 which holds a front end of a striker 25 described
below and restricts reciprocation of the striker 25 is
housed in the tool holder 3.

[0024] Further, an impact mechanism 22 is provided
at a rear part of the large diameter part 8. The impact
mechanism 22 includes a cylindrical piston cylinder 23
which opens a front part thereof and is loosely fitted to
the large diameter part 8, and a striker 25 as a fore and
aft movable impact piece housed in the piston cylinder
23 via an air chamber 24. The piston cylinder 23 recip-
rocating in the large diameter part 8 interlocks the striker
25 with an action of an air spring, allowing the rear end
of the impact bolt 16 fitted to the O-ring 21 in the cap 18
to be impacted.

[0025] On the other hand, an intermediate spindle 26
is supported in parallel with the tool holder 3 and the
output spindle 5 by front and rear ball bearings 27 and
28 at a lower part of the output spindle 6 in the housing
2. Afirstgear 29 provided at arear end of the intermediate
spindle 26 is meshed with the output spindle 5. A spline
tooth 30 is formed at an intermediate portion of the inter-
mediate spindle 26. A second gear 31 as arotation trans-
mitting member is externally mounted between the spline
tooth 30 and the ball bearing 27 with being separately
rotatable from the intermediate spindle 26, and is meshed
withthe gear 11 inthetool holder 3. Further, aboss sleeve
32 as animpact transmitting member is externally mount-
ed between the spline tooth 30 and the ball bearing 28
to be rotatable as a separated body from the intermediate
spindle 26. A swash bearing 33 having a tilted spindle
line is rotatably and externally fitted to an outer periphery
of the boss sleeve 32. An upper end of a connection arm
34 projecting to an upper part of the swash bearing 33
is rotatably held at a rear end of the piston cylinder 23
via a ball 35. Therefore, when the boss sleeve 32 is ro-
tated, the swash bearing 33 moves the spindle line fore
and aft in a tilting manner, oscillates the connection arm
34 fore and aft, and reciprocates the piston cylinder 23.
In addition, a coil spring 36 for biasing the piston cylinder
23 to a frontward movement is provided between the pis-
ton cylinder 23 and the inner housing 9.

[0026] A sleeve-shaped clutch 37 as a clutch member
is spline-joined to the spline tooth 30 of the intermediate
spindle 26s0 as to be capable of rotating integrally with
the intermediate spindle 26 and sliding in a fore and aft
direction. The clutch 37 has a clutch pawl 38 on a front
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face thereof, and the clutch pawl 38 is capable of engag-
ing with an engaging pawl 40 provided on a rear face of
the second gear 31. The clutch 37 has a clutch pawl 39
on arear face thereof, and the clutch pawl 39 is capable
of engaging with an engaging pawl 41 provided on a front
face of the boss sleeve 32. The clutch 37 is capable of
engaging with and releasing from one or both of the sec-
ond gear 31 and the boss sleeve 32 depending on a fore
and aft sliding position. That is, the clutch 37 engages
with only the second gear 31 in an advancing position to
integrate the second gear 31 with the intermediate spin-
dle 26 in a rotating direction. The clutch 37 engages with
only the boss sleeve 32 in a retreating position to inte-
grate the boss sleeve 32 with the intermediate spindle
26 in a rotating direction. The clutch 37 engages with
both the second gear 31 and the boss sleeve 32 in the
intermediate position to integrate the second gear 31 and
the boss sleeve 32 with the intermediate spindle 26 in
the rotating direction. Further, the clutch 37 has a V-
shaped fitting groove 42 provided on an outer periphery
thereof.

[0027] A mode switching knob 44 as a mode switching
member is rotatably fitted to the mounting hole 43 pro-
vided at a lower part of the housing 2. The mode switching
knob 44 is disc shaped having a knob part 45 formed at
a bottom face thereof. A cylindrical holding tube 46 is
provided to stand at an eccentric position from a rotation
center on a top face of the mode switching knob 44 on a
housing 2 inner side. An engaging pin 47 is housed in
the holding tube 46. The engaging pin 47 has a tapered
shape which is notched symmetrically so that an upper
end thereof is fitted to the fitting groove 42 of the clutch
37.Theengaging pin 47 is upwardly projected and biased
by a coil spring 48, which is a biasing member housed
at a lower part of the clutch 37, to fit the tapered-shaped
upper end with the fitting groove 42 of the clutch 37.
Therefore, when the mode switching knob 44 is rotated,
the engaging pin 47 eccentrically moves with the holding
tube 46 while fitting to the clutch 37 together. Thus, the
clutch 37 is moved fore and aft according to a fore and
aft moving distance of the engaging pin 47.

[0028] Further, the mode switching knob 44 has a re-
striction tube 49 standing on the top face thereof, and
the restriction tube 49 has a concentric circle with a ro-
tation center. One part of the restriction tube 49 has a
circular restriction part 50, which has the same height as
that of the holding tube 46 and is continuously formed
with a peripheral wall of the holding tube 46. The rest of
the restriction tube 49 is formed around a periphery while
having a lower height by one step to be connected with
an intermediate portion of the holding tube 46. Therefore,
a phase of the restriction part 50 is changed according
to rotation of the mode switching knob 44.

[0029] Alock plate 51 is provided at a lower part of the
housing 2 and at a front part of the mode switching knob
44, and has a L shape in a side view. The lock plate 51
includes a U-shaped lower plate 52 having an opening
directed backward in a fore and aft direction, and a U-
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shaped front plate 53 which is formed by upwardly bend-
ing a front end of the lower plate 52 and has an opening
directed upward. Edges on both sides of the lower plate
52 are fitted to guiding grooves 54 formed on right and
leftinner faces of the housing 2. The lock plate 51 is held,
fore and aft slidably, at positions where it interferes with
the holding tube 46 and the restriction part 50 of the re-
striction tube 49. The lock plate 51 is biased by a caoil
spring 55 as a second biasing member provided on a
frontward inner face of the housing 2 toward a position
at which the holding tube 46 or the restriction part 50 is
contacted with an U-shaped inner edge of the lower plate
52. On the other hand, the front plate 53 has notches 57,
57 and - at a U-shaped inner edge thereof, and these
notches are fitted to a lock tooth 56 radially formed at a
rear part of the second gear 31.

[0030] In the hammer drill 1 having the above-de-
scribed structure, in a case that the mode switching knob
44 having the knob part 45 directed frontward is at a
rotating operational position of Fig. 1, 2 and 3, the holding
tube 46 and the engaging pin 47 are positioned at the
farthest front side as illustrated in Fig. 4. Thus, a mode
becomes a drill mode in which the clutch 37 to be en-
gaged with the engaging pin 47 is slid to the advancing
position to engage the clutch pawl 38 on the front face
side of the clutch 37 with the engaging pawl! 40 of the
second gear 31. Inthe drill mode, the lock plate 51 moves
to an advancing position (the non-engaging position) with
the holding tube 46 against a bias of the coil spring 55,
and is restricted to slide at a position where the front plate
53 is not fitted to a lock tooth 56 of the second gear 31.
[0031] Inthe mode switching operation, the clutch pawl
38 and the engaging pawl 40 may not be meshed so that
they are in a non-engaging state in which the both end
faces are just contacted. However, in this case, the en-
gaging pin 47 moves down against a bias of the coil spring
48 while sliding the top end of the engaging pin 47 along
the fitting groove 42 of the clutch 37so as to follow the
movement of the holding tube 46. Therefore, a frontward
biasing force is applied to the clutch 37 via the engaging
pin 47. When the clutch 37 is rotated due to the rotation
of the intermediate spindle 26 to come to a position at
which the clutch pawl 38 and the engaging pawl 40 are
meshed each other, the clutch 37 slides to the advancing
position to connect with the second gear 31, as well as
the engaging pin 47 moves up to fit again in the engaging
groove 42.

[0032] In this drill mode, when the motor is driven after
mounting the bit 4 on the tool holder 3, the intermediate
spindle 26 is rotated and the rotation is transmitted to the
tool holder 3 via the clutch 37, the second gear 31, and
the gear 11 to rotate the bit 4. On the other hand, since
the rotation is not transmitted to the boss sleeve 32 be-
cause of a distance from the advanced clutch 37, the
piston cylinder 23 is not reciprocated, and thus the bit 4
performs only the rotation.

[0033] Then, asillustrated in Figs. 5t0 7, in a case that
the mode switching knob 44 is rotated clockwise by ap-
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proximately 90° when viewed from a lower side so as to
make the knob part 45 to be directed substantially side-
ways, the holding tube 46 and the engaging pin 47 are
also rotated clockwise to be moved toward a lateral po-
sition as illustrated in Fig. 8. Thus, the clutch 37 is slid to
an intermediate position via the engaging pin 47. There-
fore, a mode is switched to a hammer drill mode in which
the clutch pawl 39 on a rear face side of the clutch 37
engages with the engaging pawl 41 of the boss sleeve
32 while keeping the clutch 37 connected with the second
gear 31. At this time, because the restriction part 50 re-
stricts sliding of the lock plate 51by shifting a phase to
directly abut with an inner edge of the lower plate 52,
even when the holding tube 46 is moved, the lock plate
51 is still at the non-engaging position.

[0034] In addition, even when the clutch 37 and the
boss sleeve 32 are not engaged, like the case that the
clutch 37 and the second gear 31 are engaged, the en-
gaging pin 47 moves down so as to press the coil spring
48, and the clutch 37 is biased backward. Therefore,
when the clutch 37 is rotated to have a position at which
the both pawls are meshed each other, the clutch 37
retreats to immediately connect with the boss sleeve 32.
[0035] When the motor is driven in the hammer drill
mode, the rotation of the intermediate spindle 26 is trans-
mitted to the tool holder 3 via the clutch 37, the second
gear 31 and the gear 11 torotate the bit4, and the rotation
is also transmitted to the boss sleeve 32 connected with
the clutch 37. Therefore, the swash bearing 33 is oscil-
lated, and the connection arm 34 reciprocates the piston
cylinder 23. By this operation, the striker 25 in the piston
cylinder 23 is interlocked to reciprocate so as to impact
the impact bolt 16 abutting with the rear end of the bit 4.
Therefore, the impact is transmitted to the bit4 in addition
to the rotation.

[0036] Then, as illustrated in Figs. 9 to 11, in a case
where the mode switching knob 44 is further rotated
clockwise by approximately 45°, the holding tube 46 and
the engaging pin 47 are also rotated clockwise to move
toward arear side. Thus, the clutch 37 slides to a retreat-
ing position via the engaging pin 47 to separate from the
second gear 31 as illustrated in Fig. 12, and then a mode
is switched to a hammer mode (a neutral mode) in which
the clutch 37 is engaged with only the boss sleeve 32.
In this mode, even when the holding tube 46 is moved,
the restriction part 50 shifts the phase to directly abut to
the inner edge of the lower plate 52 so as to restrict sliding
of the lock plate 51. Thus, the lock plate 51 is still at the
non-engaging position.

[0037] When the motor is driven in this state, the rota-
tion of the intermediate spindle 26 is not transmitted to
the second gear 31, and thus the tool holder 3 is not
rotated. By contrast, the boss sleeve 32 is rotated to re-
ciprocate the piston cylinder 23, and thus only the impact
is transmitted to the bit 4. However, since the rotation of
the second gear 31 is not locked, the rotation of the tool
holder 3 becomes free, and therefore an angle around a
spindle line of the bit 4 can be changed arbitrarily.
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[0038] Then, as illustrated in Figs. 13 to 15, when the
mode switching knob 44 is further rotated clockwise by
approximately 90°, the holding tube 46 and the engaging
pin 47 are also rotated clockwise. However, as illustrated
in Fig. 16, in the neutral mode the phase is to be line-
symmetrically located with respect to a fore and aft
straight line passing through the rotation center of the
mode switching knob 44, and the fore and aft position is
not changed. Thus, a mode is switched to a hammer
mode in which the clutch 37 continues to mesh with the
boss sleeve 32 at the retreating position and separated
from the second gear 31. However, the restriction part
50 shifts the phase to move to the position further back
than the holding tube 46. Thus, the lock plate 51 retreats
until the inner edge of the lower plate 52 abuts with the
holding tube 46 and is located at the engaging position
where each notch 57 of the front plate 53 is fitted to the
lock tooth 56 of the second gear 31. At this time, even
when the phases of the each notch 57 and the lock tooth
56 does not meet, pressing to the lock tooth 56 by the
coil spring 55 is continued. Therefore, the notch 57 is
fitted to the lock tooth 56 to immediately lock the rotation
when the phases meet by the rotation of the second gear
31.

[0039] When the motor is driven in this state, the rota-
tion of the intermediate spindle 26 is not transmitted to
the second gear 31, and also the tool holder 3 is not
rotated. However, since the boss sleeve 32 is rotated to
reciprocate the piston cylinder 23, only the impact is
transmitted to the bit 4. Further, the rotation of the tool
holder 3 is locked, so that an angle of the bit 4 is fixed.
[0040] In addition, in the housing 2, as illustrated in
Figs. 1 and 2 etc., a leaf spring 58 is held horizontally at
the front part of the mode switching knob 44, and notch
parts 59, 59, --- are formed at a peripheral edge of the
mode switching knob 44. The leaf spring 58 elastically
locks the notches 59, 59, --- corresponding to a rotation
position of each operation mode described above. Thus,
when the mode switching knob 44 is in the rotating op-
eration, a click action can be obtained so as to allow the
rotating operation to each operation mode to be done
easily.

[0041] Further, in the present embodiment, the ham-
mer mode can be directly switched to the drill mode by
the rotating operation of the mode switching knob 44.
However, in a case where the clutch pawl 38 of the clutch
37 is not engaged with the engaging pawl 40 of the sec-
ond gear 31, the stroke of the engaging pin 47 is set such
that a rotation movement to the position after switching
the mode switching knob 44 is restricted by abutting the
lower end of the engaging pin 47 to a bottom face of the
holding tube 46 even if the engaging pin 47 moves down
along the fitting groove 42 of the clutch 37. This setting
is to prevent the hammer drill from running in the drill
mode with the front plate 53 of the lock plate 51 fitting
with the lock tooth 56 of the second gear 31.

[0042] According to the hammer drill 1 of this embod-
iment, due to the following structure, usability can be im-



11 EP 2 103 388 B9 12

proved while maintaining the advantage of employing the
engaging pin 47 and enabling to restrict the rotation of
the bit 4 in the hammer mode: in the housing 2, the lock
plate 51 engaged with the mode switching knob 44 for
locking the rotation of the mode switching knob 44 is sl-
idably provided between the engaging position with the
second gear 31 and the non-engaging position with the
second gear 31. On the other hand, the restriction part
50 is provided on the outer peripheral side of the engag-
ing pin 47 in the mode switching knob 44. The restriction
part 50 slides the lock plate 51 to the non-engaging po-
sition in one of the two phases of the engaging pin 47
which is for engaging the clutch 37 with only the boss
sleeve 32, and slides the lock plate 51 to the engaging
position in the other phase. By taking this structure, in
the hammer mode, a user can further select an operation
state from two states, that is, a state that the rotation of
the tool holder 3 is free at a position where the engaging
pin 47 is in the one phase, and a state that the rotation
of the tool holder 3 is restricted at a position where the
engaging pin 47 is in the other phase. In addition, the
structure can be simplified in that only the restriction part
50 and the lock plate 51 are added. Thus, the cost in-
crease due to adding of parts for restricting rotation can
be suppressed to the minimum.

[0043] Particularly, in the present embodiment, ac-
cordingto a structure inwhich the lock plate 51 is provided
to be biased to the engaging position by the coil spring
55, t the non-engaging position is held in one phase by
abutting the lock plate 51with the restriction part 50 to
restrict sliding to the engaging position, while the sliding
to the engaging position is allowed in the other phase by
cancelling the sliding restriction by the restriction part 50.
As a result, even in the state of which the lock tooth 56
of the second gear 31 is not meshed with the front plate
53 of the lock plate 51 and when the mode is switched
to the hammer mode, the front plate 53 of the lock plate
51 is immediately engaged with the lock tooth 56 with
the bias of the coil spring 55 after the second gear 31
being rotated, and thus, the mode can be switched to the
hammer mode accurately.

[0044] Further, according to afollowing structure, itcan
be prevented the drill mode from operating with the lock
plate 51 engaging with the second gear 31, and thus a
reliability of the mode switching can be increased: the V-
shaped fitting groove 42 is formed on an outer periphery
of the clutch 37, and a top end of the engaging pin 47 to
be engaged with the fitting groove 42 is formed to have
a tapered shape. At a time of rotating the mode switching
knob 44 between the hammer mode for restricting the
rotation of the tool holder 3 and the drill mode, when the
second gear 31 and the clutch 37 or the boss sleeve 32
and the clutch 37 are not engaged but abutted to each
otheron their both end faces, the engaging pin 47 retreats
against the bias of the coil spring 48 while sliding the end
of the engaging pin 47 along the fitting groove 42, and
then the clutch 37 is biased to the engaging position with
the opposite member. In addition, when the second gear
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31 and the boss sleeve 32 are not engaged, the advanc-
ing and retreating stroke of the engaging pin 47 is set
such that the retreating is restricted before the mode
switching knob 44 reaches to the rotating operational po-
sition after the mode being switched.

[0045] In addition, in the above-described embodi-
ment, the restriction part is provided at a part of the re-
striction tube, but only a wall-shaped restriction part can
be provided. Further, it is not necessary to continuously
form the restriction part with the holding tube, but the
holding tube and the restriction part can be provided sep-
arately. Of course, the restriction part can also be formed
to have other shapes, such as a pin-shaped projection
shape, in addition to a circular wall shape.

[0046] On the other hand, the lock member is not lim-
ited to the lock plate in the above-described embodiment.
The shape of the lower plate and the front plate can be
changed, and the second biasing member can be
changed to a pulling spring for pulling and biasing the
lock plate from the rear side. Further, for example, the
engaging position and the non-engaging position can be
changed with locating the lock tooth of the second gear
on the front end side, providing a through hole at the
lower plate, in which the holding tube and the restriction
part are loosely inserted, to bias the lock member front-
ward, resulting in that the front part becomes the engag-
ing position and the rear part becomes the non-engaging
position.

[0047] Further, an upper end of the engaging pin is
symmetrically tapered in the above-described embodi-
ment, but can be conically tapered.

[0048] In addition, in the above-described embodi-
ment, the mode switching knob is provided at a lower
part of the intermediate spindle, and the engaging pin is
engaged with the clutch member. However, the mode
switching knob can be provided on the side of the inter-
mediate spindle (the side of the housing).

[0049] Furthermore, the impact mechanism can have
aform in which a piston is reciprocated in a fixed cylinder
to interlock the impact piece, or the intermediate piece
is omitted so as to directly impact the bit by the impact
piece. Therefore, the structure of the hammer drill can
be properly changed in addition to the above-described
embodiment.

Claims

1. A hammer drill comprising
a tool holder (3) being supported rotatably at a front
part in a housing (2) and capable of mounting a bit
(4) on a front end thereof,
an impact mechanism (22) for impacting the bit (4)
provided at a rear part of the tool holder (3),
a motor provided at a rear part in the housing (2),
an intermediate spindle (26) receiving rotation from
an output spindle (5) of the motor and supported in
parallel with the tool holder (3),
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a rotation transmitting member (31) being rotatably
provided at a front part of the intermediate spindle
(26) as a separated body, and transmitting a rotation
of the intermediate spindle (26) to the tool holder
side,

an impact transmitting member (32) being rotatably
provided at a rear part of the intermediate spindle
(26) as a separated body, and converting the rotation
of the intermediate spindle. (26) to a fore and aft
movement so as to transmit the movement to the
impact mechanism (22),

a clutch member (37) being provided between the
rotation transmitting member (31) and the impact
transmitting member (32), being integrally rotatable
with the intermediate spindle (26), being slidably in
afore and aft direction, and being capable of engag-
ing with and releasing from the rotation transmitting
member (31) and/or the impact transmitting member
(32) depending on the sliding position, and

the hammer drill further comprising

amode switching member (44) being provided at the
housing (2) and capable of rotatably operating, and
an engaging pin (47) being provided at an eccentric
position of the mode switching member (44), capable
of advancing and retreating with a predetermined
stroke toward an outer periphery of the clutch mem-
ber (37), and being biased to an engaging position
with the outer periphery of the clutch member (37)
by a first biasing member (48), wherein

the mode switching member (44) is formed to be disk
shaped and provided at a mounting hole (43) formed
at the housing (2),

a cylindrical holding tube (46) is provided to stand at
an eccentric position from a rotation center on an
inner side of the housing (2),

the engaging pin (47) is housed in the holding tube
(46), and

an operation mode of the hammer drill can be se-
lected from a drill mode for engaging the clutch mem-
ber (37) with only the rotation transmitting member
(31) and rotating the tool holder (3), a hammer drill
mode for engaging the clutch member (37) with the
rotation transmitting member (31) and the impact
transmitting member (32), and rotating the tool hold-
er (3) and operating the impact mechanism (22), and
a hammer mode for engaging the clutch member
(37) with only the impact transmitting member (32)
and operating only the impact mechanism (22), by
rotating the mode switching member (44) from an
external of the housing (2) so as to slide the clutch
member (37) via the engaging pin (47),

the hammer drill being characterized in that

a lock member (51) adapted to engage with the ro-
tation transmitting member (31) and capable of lock-
ing the rotation of the rotation transmitting member
(31) is provided slidably between an engaging posi-
tion with the rotation transmitting member (31) and
a non-engaging position with the rotation transmit-
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ting member (31) in the housing (2), and

a restriction part (50) is provided on an outer periph-
eral side of the engaging pin (47) in the mode switch-
ing member (44), wherein

a restriction tube (49) being homocentric with the
rotation center is provided to stand on an inner side
of the housing (2) of the mode switching member
(44),

a part of the restriction tube (49) is formed as an
circular restriction part (50) having a same height as
that of the holding tube (46) and being continuously
formed with a peripheral wall of the holding tube (46),
the rest of the restriction tube (49) has a lower height
than that of the restriction tube (49), and

the restriction part (50) is configured such that the
lock member (51) slides to the non-engaging position
in one of two phases of the engaging pin (47) for
engaging the clutch member (37) with only the im-
pact transmitting member (32), and that the lock
member slides to the engaging position in the other
phase, and wherein

the hammer mode can be further selected from a
state for making the rotation of the tool holder (3) to
be free at a position where the engaging pin (47) is
in one phase, and a state for restricting a rotation of
the tool holder (3) at a position where the engaging
pin (47) is in other phase.

The hammer drill according to claim 1, wherein

the lock member (51) is biased to the engaging po-
sition by a second biasing member (55), wherein the
lock member (51) is adapted

to be held at the non-engaging position in one phase
by abutting with the restriction part (50) so as to re-
strict to slide to the engaging position, and

to be allowed to slide to the engaging position in the
other phase by cancelling the sliding restriction by
the restriction part (50).

The hammer drill according to claim 1 or 2, wherein
a V-shaped groove (42) is formed on the outer pe-
riphery of the clutch member (37), and an end of the
engaging pin (47) engaging with the groove (42) is
formed to have a tapered shape,

in a case that the clutch member (37) and the rotation
transmitting member (31) or the clutch member (37)
and the impact transmitting member (32) are not en-
gaged but both end faces are abutted, when rotating
the mode switching member (44) between the ham-
mer mode for restricting a rotation of the tool holder
(3) and the drill mode, the engaging pin (47) retreats
against the bias of the first biasing member (48) while
sliding the end of the engaging pin (47) along the
groove, so that the clutch member (37) is biased to
the engaging position with the rotation transmitting
member (31) orthe impacttransmitting member (32),
and an advancing and retreating stroke of the en-
gaging pin (47) is set such that the retreating of the
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engaging pin (47) is restricted before the mode
switching member (44) reaches to a rotating opera-
tional position after a mode switching in a case that
the clutch member (37) and the rotation transmitting
member (31) or the impact transmitting member (32)
are not engaged.

The hammer drill according to any one of claims 1
to 3, wherein

the lock member (51) is formed to have a L-shape
plate member comprising an U-shaped lower plate
(52) and a front plate (53), and

the lock member (51) is biased by the second biasing
member (55) for abutting the U-shaped inner edge
of the lower plate (52) of the lock member (51) to the
holding tube (46) or the restriction part (50).

The-hammer drill according to claim 4, wherein
both edges of the lower plate (52) of the lock member
(51) are fitted to a guiding groove (54) formed on
right and left inner faces of the housing (2), and
the lock member (51) is held to be slidable fore and
aft at a position being interfered with the holding tube
(46) and the restriction part (50) of the restriction
tube (49).

The hammer drill according to claim 4 or 5, wherein
the rotation transmitting member (31) is a gear (31),
and

a notch (57) is formed at the U-shaped inner edge
of the front plate (53) and fitted to a lock tooth (56)
formed on the gear (31) at the engaging position.

The hammer drill according to claim 6, wherein

a torque limiter is provided between the gear (31)
and the tool holder (3), the torque limiter making the
gear (31) idly rotate according to a predetermined
load to the tool holder (3), and intercepting rotation
transmitting to the tool holder (3).

The hammer drill according to any one of claims 1
to 7, wherein

a leaf spring (58) is held in the housing (2), and

a notch part (59) is formed for elastically engaging
with the leaf spring (58) corresponding to a rotating
position of the each mode, in the mode switching
member (44).

The hammer drill according to any one of claims 1
to 8, wherein

the impact transmitting member (32) is made to be
a boss sleeve (32) externally mounted on the inter-
mediate spindle (26) and rotatably provided on an
outer periphery with a swash bearing (33) having a
connection arm (34) radially projecting with a spindle
line in a tilting manner.

10. The hammer drill according to claim 9, wherein
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11.

12.

13.

the impact mechanism (22) comprises a cylindrical
piston cylinder (23) loosely inserted into the tool hold-
er (3) and connected with the connection arm (34)
at a rear end of the piston cylinder (23), and a striker
(25), fore-and-aft movably housed in the piston cyl-
inder (23) trough an air chamber (24).

The hammer drill according to claim 10, wherein
an impact bolt (16) is provided between the bit (4)
and the striker (25) in the tool holder (3), the impact
bolt (16) transmitting the impact by the striker (25)
to the bit (4), and

wherein an O-ring (21) may be optionally provided
between the striker (25) and the impact bolt (16) in
the tool holder (3), the O-ring (21) being fitted with a
rear end of the impact bolt (16) during normal use
and holding a front end of the striker (25) to restrict
the reciprocation of the striker (25) in a case that the
impact is idle.

The hammer drill according to claim 10 or 11, where-
in

a coil spring (36) for biasing the piston cylinder (23)
to a frontward movement is provided between the
piston cylinder (23) and an inner face of the housing

).

The hammer drill according to any one of claims 1
to 12, wherein

the first biasing member (48) is a coil spring (48)
and/or a second biasing member (55) is a coil spring
(55).

Patentanspriiche

1.

Bohrhammer mit

einem Werkzeughalter (3), der drehbar an einem
vorderen Teil in einem Gehause (2) gelagert ist und
imstande ist ein Bit (4) an einem vorderen Ende da-
von zu befestigen,

einem Schlagmechanismus (22) zum Schlagen des
Bits (4), der an einem hinteren Teil des Werkzeug-
halters (3) vorgesehen ist,

einem Motor, der an einem hinteren Teil in dem Ge-
hause (2) vorgesehen ist,

einer Zwischenwelle (26), die eine Drehung von ei-
ner Ausgangswelle (5) des Motors aufnimmt und
parallel zu dem Werkzeughalter (3) gelagert ist,
einem Drehungsubertragungsbauteil (31), das dreh-
bar an einem vorderen Teil der Zwischenwelle (26)
als ein getrennter Korper vorgesehen ist und eine
Drehung der Zwischenwelle (26) auf die Werkzeug-
halterseite Ubertragt,

einem Schlagltbertragungsbauteil (32), das drehbar
an einem hinteren Teil der Zwischenwelle (26) als
ein getrennter Kérper vorgesehen ist und die Dre-
hung der Zwischenwelle (26) in eine Vor- und Rick-
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bewegung umwandelt, um die Bewegung auf den
Schlagmechanismus (22) zu tbertragen,

einem Kupplungsbauteil (37), das zwischen dem
Drehungsiibertragungsbauteil (31) und dem Schlag-
Ubertragungsbauteil (32) vorgesehen ist, integral
drehbar mit der Zwischenwelle (26) ist, verschiebbar
in einer Vor- und Ruckrichtung ist, und imstande ist
mit dem Drehungsubertragungsbauteil (31) und/
oder dem Schlagiibertragungsbauteil (32) in Eingriff
zu stehen und davon geldst zu sein, abhangig von
der Verschiebeposition, und

der Bohrhammer weiter aufweist

ein Betriebsartwechselbauteil (44), das an dem Ge-
hause (2) vorgesehen ist und imstande ist, drehbar
betatigt zu werden, und

einen Eingriffsstift (47), der an einer exzentrischen
Position des Betriebsartwechselbauteils (44) vorge-
sehen ist und imstande ist, sich mit einem vorbe-
stimmten Schlag in Richtung eines dufleren Um-
fangs des Kupplungsbauteils (37) vor- und zuriick-
zubewegen, und der durch ein erstes Vorspannbau-
teil (48) in eine Eingriffsposition mit dem &ufl3eren
Umfang des Kupplungsbauteils (37) vorgespanntist,
wobei

das Betriebsartwechselbauteil (44) scheibenférmig
gebildetist und an einem Befestigungsloch (43), das
an dem Gehause (2) gebildet ist, vorgesehen ist,
eine zylindrische Haltehllse (46) vorgesehen ist, an
einer exzentrischen Position von einem Drehzen-
trum an einer Innenseite des Gehduses (2) hervor-
zustehen,

der Eingriffsstift (47) in der Haltehllse (46) aufge-
nommen ist, und

eine Betriebsart des Bohrhammers aus einem Bohr-
modus zum in Eingriff kommen des Kupplungsbau-
teils (37) mit nur dem Drehungstiibertragungsbauteil
(31) und zum Drehen des Werkzeughalters (3), ei-
nem Schlagbohrmodus zum in Eingriff kommen des
Kupplungsbauteils (17) mit dem Drehungsubertra-
gungsbauteil (31) und dem Schlagibertragungs-
bauteil (32) und zum Drehen des Werkzeughalters
(3) und Betreiben des Schlagmechanismus (22) und
einem Schlagmodus zum in Eingriff kommen des
Kupplungsbauteils (37) mit nur dem Schlaglbertra-
gungsbauteil (32) und zum Betreiben von nur dem
Schlagmechanismus (22) ausgewahlt werden kann,
indem das Betriebsartwechselbauteil (44) von au-
Rerhalb des Gehauses (2) so gedreht wird, dass das
Kupplungsbauteil (37) mittels des Eingriffsstifts (47)
verschoben wird,

wobei der Bohrhammer dadurch gekennzeichnet
ist, dass

ein Sperrbauteil (51), das dazu angepasst ist mit
dem Drehungstubertragungsbauteil (31) in Eingriff zu
kommen und imstande ist die Drehung des Dre-
hungsubertragungsbauteils (31) zu sperren, ver-
schiebbar zwischen einer Eingriffsposition mit dem
Drehungsiibertragungsbauteil (31) und einer Nicht-
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eingriffsposition mit dem Drehungsiibertragungs-
bauteil (31) in dem Gehause (2) vorgesehen ist, und
ein Einschrankteil (50) an einer AuRenumfangsseite
des Eingriffsstifts (47) in dem Betriebsartwechsel-
bauteil (44) vorgesehen ist, wobei

eine Einschrankhiilse (49), die homozentrisch mit
dem Drehzentrum ist, zum Hervorstehen an einer
Innenseite des Gehauses (2) des Betriebsartwech-
selbauteils (44) vorgesehen ist,

ein Teil der Einschrankhilse (49) als ein kreisformi-
ger Einschrankteil (50) gebildet ist, der eine gleiche
Hohe wie die Haltehilse (46) hat und fortsetzend mit
einer Umfangswand der Haltehllse (46) gebildet ist,
der restliche Teil der Einschrankhilse (49) eine ge-
ringere Hohe hat als die Einschrankhilse (49), und
der Einschrankteil so konfiguriert ist, dass sich das
Sperrbauteil (51) in einer von zwei Phasen des Ein-
griffsstifts (47) in die Nichteingriffsposition zum in
Eingriff kommen des Kupplungsbauteils (37) mit nur
dem Schlagiibertragungsbauteil (32) verschiebt,
und dass sich das Sperrbauteilin der anderen Phase
in die Eingriffsposition verschiebt, und wobei

der Schlagmodus weiter ausgewahlt werden kann
aus einem Zustand zum Freigeben der Drehung des
Werkzeughalters (3) in einer Position, in der der Ein-
griffsstift (47) in einer Phase ist, und einen Zustand
zum Einschranken einer Drehung des Werkzeughal-
ters (3) in einer Position, in der der Eingriffsstift (47)
in der anderen Phase ist.

Bohrhammer nach Anspruch 1, bei dem

das Sperrbauteil (51) durch ein zweites Vorspann-
bauteil (55) in die Eingriffsposition vorgespannt ist,
wobei das Sperrbauteil (51) angepasst ist

in einer Phase durch Anschlagen mit dem Ein-
schrankteil (50) in der Nichteingriffsposition gehalten
zu werden, so dass es daran gehindert wird, sich in
die Eingriffsposition zu verschieben, und

es sich in der anderen Phase durch Aufhebung der
Gleiteinschrankung durch den Einschrankteil (50) in
die Eingriffsposition verschieben kann.

Bohrhammer nach Anspruch 1 oder 2, bei dem
eine V-férmige Nut (42) an dem AuRenumfang des
Kupplungsbauteils (37) gebildetistund ein Ende des
Eingriffsstifts (47), der mit der Nut (42) in Eingriff ist,
in einer konischen Form ausgebildet ist,

in einem Fall, dass das Kupplungsbauteil (37) und
das Drehungstibertragungsbauteil (31) oder das
Kupplungsbauteil (37) und das Schlagubertra-
gungsbauteil (32) nicht in Eingriff stehen aber beide
Endflachen einander stof3en, wenn das Betriebsart-
wechselbauteil (44) zwischen dem Hammermodus
zum Beschranken einer Drehung des Werkzeughal-
ters (3) und dem Bohrmodus gedreht wird, der Ein-
griffsstift (47) gegen die Vorspannung des ersten
Vorspannbauteils (47) zuriickweicht, wahrend sich
das Ende des Eingriffsstifts (47) entlang der Nut ver-
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schiebt, so dass das Kupplungsbauteil (37) in die
Eingriffsposition mit dem Drehungstbertragungs-
bauteil (31) oder dem Schlaglibertragungsbauteil
(32) vorgespannt wird, und ein vor- und zurtickbe-
wegender Schlag des Eingriffsstifts (47) ist so fest-
gesetzt, dass das Zurlickbewegen des Eingriffsstifts
(47) eingeschrankt ist bevor das Betriebsartwech-
selbauteil (44) eine Drehungsbetatigungsposition
nach einem Betriebsartwechseln erreicht, in einem
Fall dass das Kupplungsbauteil (37) und das Dre-
hungstbertragungsbauteil (31) oder das Schlag-
Ubertragungsbauteil (32) nicht in Eingriff stehen.

Bohrhammer nach einem der Anspriiche 1 bis 3, bei
dem

das Sperrbauteil (51) so gebildet ist, dass es ein L-
férmiges Plattenbauteil hat, das eine U-férmige un-
tere Platte (52) und eine vordere Platte (53) aufweist,
und

das Sperrbauteil (51) durch das zweite Vorspann-
bauteil (55) zum AnstoRRen der U-férmigen Innen-
kante der unteren Platte (52) des Sperrbauteils (51)
an der Haltehiilse (46) oder dem Einschrankteil (50)
vorgespannt ist.

Bohrhammer nach Anspruch 4, bei dem

beide Kanten der unteren Platte (52) des Sperrbau-
teils (51) in eine FUhrungsnut (54) eingepasst sind,
die an rechten und linken inneren Flachen des Ge-
hauses (2) gebildet sind, und

das Sperrbauteil (51) gehalten wird, so dass er vor-
und ruckwarts an einer Position, die mit der Halte-
hiilse (46) und dem Einschrankteil (50) der Ein-
schrankhilse (49) interferiert, verschiebbar ist.

Bohrhammer nach Anspruch 4 oder 5, bei dem
das Drehungsiibertragungsbauteil (31) ein Getriebe
(31) ist, und

eine Aussparung (57) an der U-férmigen Innenkante
der vorderen Platte (53) gebildet ist und an einen
Sperrzahn (56), der an dem Getriebe (31) an der
Eingriffsposition gebildet ist, angepasst ist.

Bohrhammer nach Anspruch 6, bei dem

ein Drehmomentbegrenzer zwischen dem Getriebe
(31) und dem Werkzeughalter (3) vorgesehen ist,
wobei der Drehmomentbegrenzer das Getriebe (31)
gemaR einer vorbestimmten Last auf den Werkzeug-
halter (3) im Leerlauf drehen I&sst und die Drehiiber-
tragung an den Werkzeughalter (3) unterbricht.

Bohrhammer nach einem der Anspriiche 1 bis 7, bei
dem

eine Blattfeder (58) in dem Gehause (2) gehalten ist,
und

ein Aussparungsteil (59) zum elastischen in Eingriff
stehen mit der Blattfeder (58) entsprechend einer
Drehposition eines jeden Modus in dem Betriebsart-
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10.

11.

12.

13.

20
wechselbauteil (44) gebildet ist.

Bohrhammer nach einem der Anspriiche 1 bis 8, bei
dem

das Schlaglbertragungsbauteil (32) als eine Auf-
steckvorsprunghilse hergestelltist, die auRenandie
Zwischenspindel (26) befestigt ist und drehbar an
einem Aufienumfang miteiner Taumellagerung (33),
die einen Verbindungsarm (34) hat, der radial mit
einer Wellenlinie in einer geneigten Art und Weise
hervorsteht, vorgesehen ist.

Bohrhammer nach Anspruch 9, bei dem

der Schlagmechanismus (22) einen zylindrischen
Kolbenzylinder (23), der lose in den Werkzeughalter
(3) eingeflhrt ist und mit dem Verbindungsarm (34)
an einem hinteren Ende des Kolbenzylinders (23)
verbunden ist, und eine Schlagvorrichtung (25) auf-
weist, der vor- und riickwarts bewegbar in dem Kol-
benzylinder (23) durch eine Luftkammer (24) aufge-
nommen ist.

Bohrhammer nach Anspruch 10, bei dem

ein Schlagbolzen (16) zwischen dem Bit (4) und der
Schlagvorrichtung (25) in dem Werkzeughalter (3)
vorgesehen ist, wobei der Schlagbolzen (16) den
Schlag durch die Schlagvorrichtung (25) an das Bit
(4) Ubertragt, und

wobei ein O-Ring (21) optional zwischen der Schlag-
vorrichtung (25) und dem Schlagbolzen (16) in dem
Werkzeughalter (3) vorgesehen sein kann, wobei
der O-Ring (21) wahrend des normalen Gebrauchs
an ein hinteres Ende des Schlagbolzens (16) ange-
passt ist und ein vorderes Ende des Schlagbolzens
(25) halt, um die Hin- und Herbewegung der Schlag-
vorrichtung (25) in dem Fall einzuschranken, in dem
es sich um einen Luftschlag handelt.

Bohrhammer nach Anspruch 10 oder 11, bei dem
eine Schraubenfeder (36) zum Vorspannen des Kol-
benzylinders (23) in eine Vorwartsbewegung zwi-
schen dem Kolbenzylinder (23) und einer Innenfla-
che des Gehduses (2) vorgesehen ist.

Bohrhammer nach einem der Anspriiche 1 bis 12,
bei dem

das erste Vorspannbauteil (48) eine Schraubenfeder
(48) und/oder ein zweites Vorspannbauteil (55) eine
Schraubenfeder (55) ist.

Revendications

1.

Marteau-perforateur comprenant :

un porte-outil (3) supporté a rotation sur une par-
tie avant dans un logement (2) et capable de
monter une meche (4) sur sa partie avant,
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un mécanisme de percussion (22) pour percuter
la meéche (4) aménagé sur une partie arriere du
porte-outil (3),

un moteur prévu sur une partie arriere dans le
logement (2),

une broche intermédiaire (26) recevant une ro-
tation d’une broche de sortie (5) du moteur et
supportée en paralléle avec le porte-outil (3),
un élément de transmission de rotation (31)
monté a rotation sur une partie avant de la bro-
che intermédiaire (26) sous la forme d’un corps
séparé et transmettant une rotation de la broche
intermédiaire (26) au cb6té porte-outil (3),

un élément de transmission de percussion (32)
monté a rotation sur une partie arriére de la bro-
che intermédiaire (26) sous la forme d’un corps
séparé et convertissant la rotation de la broche
intermédiaire (26) en un mouvementvers I'avant
et I'arriere de maniére a transmettre le mouve-
ment du mécanisme de percussion (22),

un élément d’embrayage (37) aménagé entre
'élément de transmission de rotation (31) et
'élément de transmission de percussion (32)
pouvant tourner d’'un seul tenant avec la broche
intermédiaire (26), pouvant coulisser vers
'avant et vers I'arriére et pouvant s’engager sur
I'élément de transmission de rotation (31) et/ou
sur I'élément de transmission de percussion
(32) et s’en dégager en fonction de la position
de coulissement, et

le marteau-perforateur comprenant par
ailleurs :

un élément de commutation de mode (44)
qui est aménagé sur le logement (2) et ca-
pable d’opérer en rotation, et

une broche d’engagement (47) disposée
dans une position excentrique de I'élément
de commutation de mode (44) capable de
s’avancer et de se retirer sur une course
prédéterminée vers une périphérie externe
del’élémentd’embrayage (37) et quiestsol-
licitée en position d’engagement avecla pé-
riphérie externe de I'élément d’embrayage
(37) par un premier élément de sollicitation
(48), dans lequel I'élément de commutation
de mode (44) est formé en disque et appli-
qué sur un trou de montage (43) formé sur
le logement (2), un tube de maintien cylin-
drique (46) est prévu pour s’appliquer dans
une position excentrique a partir d’un centre
de rotation sur un cété interne du logement
(2),

labroche d’engagement (47) estlogée dans
le tube de maintien (46), et

un mode de fonctionnement du marteau-
perforateur peut étre choisi parmi un mode
de pergage pour engager I'élément d’em-
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brayage (37) uniquement sur I'élément de
transmission de rotation (31) et faire tourner
le porte-outil (3), un mode de pergage a per-
cussion pour engager I'élément d’embraya-
ge (37) sur I'élément de transmission de ro-
tation (31) et sur I’élément de transmission
de percussion (32) et faire tourner le porte-
outil (3) en faisant fonctionner le mécanis-
me de percussion (22) et un mode de per-
cussion pour engager I'élément d’embraya-
ge (37) uniqguement sur I'élément de trans-
mission de percussion (32) et ne faire fonc-
tionner que les mécanisme de percussion
(22), en faisant tourner I'élément de com-
mutation de mode (44) depuis I'extérieur du
logement (2) afin de faire coulisser I'élé-
ment d’embrayage (37) via la broche d’en-
gagement (47),

le marteau-perforateur étant caractérisé
en ce que :

un élément de verrouillage (51) est a
méme de s’engager sur 'élément de
transmission derotation (31) et capable
de verrouiller la rotation de I'élément de
transmission de rotation (31) et monté
a coulissement entre une position d’en-
gagement sur I'élément de transmis-
sion de rotation (31) et une position de
non engagement sur l'élément de
transmission de rotation (31) dansle lo-
gement (2), et

une piéce de restriction (50) est prévue
sur un cbté périphérique externe de la
broche d’engagement (47) dans I'élé-
ment de commutation de mode (44),
dans laquelle un tube de restriction (49)
qui est homocentrique avec le centre
derotation est prévu pour s’appuyer sur
un coté interne du logement (2) de I'élé-
ment de commutation de mode (44),
une partie du tube de restriction (49)
est formée en piece de restriction cir-
culaire (50) ayant une méme hauteur
que celle du tube de maintien (46) et
formée en continu avec une paroi péri-
phérique du tube de maintien (46),

le reste du tube de restriction (49) aune
hauteur inférieure a celle du tube de
restriction (49), et

la pieéce de restriction (50) est configu-
rée de sorte que I'élément de verrouilla-
ge (51) coulisse dans la position de non
engagement dans I'une de deux pha-
ses de la broche d’engagement (47)
pour s’engager sur |'élément d’em-
brayage (37) avec seulement I'élément
de transmission de percussion (32) et
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de sorte que I'élément de verrouillage
coulisse dans la position d’engage-
ment dans l'autre phase, et dans le-
quel:

mission de percussion (32) et une course
d’avancement et de retrait de la broche d’enga-

24

ment de commutation de mode (44) n’atteigne
une position opérationnelle de rotation aprés
une commutation de mode dans le cas ou I'élé-
ment d’embrayage (37) et I'élément de trans-

le mode de percussion peutencore étre 5 mission de rotation (31) ou bien I'élément de
choisi dans un état permettant la rota- transmission de percussion (32) ne sont pas en-
tion du porte-outil (3) librement dans gages.
une position ou la broche d’engage-
ment (47) se trouve dans une phase, 4. marteau-perforateur selon I'une quelconque des re-
et un état permettant de restreindre la 70 vendications 1 a 3, dans lequel :
rotation du porte-outil (3) dans une po-
sition ou la broche d’engagement (47) I'élément de verrouillage (51) est formé de ma-
se trouve dans l'autre phase. niére a avoir un élément en plaque en forme de
L comprenant une plaque inférieure en forme
2. Marteau-perforateur selon la revendication 1, dans 75 de U (52) et une plaque avant (53), et
lequel : I'élément de verrouillage (51) est sollicité par le
deuxieme élément de sollicitation (55) pour
I'élément de verrouillage (51) est sollicité dans abouter le bord intérieur en forme de U de la
la position d’engagement par un second élé- plaque inférieure (52) de I'élément de verrouilla-
ment de sollicitation (55), dans lequel I'élément 20 ge (51) sur le tube de maintien (46) ou la piéce
de verrouillage (51) est a méme de restriction (50).
d’étre maintenu dans la position de non-enga-
gement dans une phase en s’appuyant sur la 5. Marteau-perforateur selon la revendication 4, dans
piéce de restriction (50) afin de restreindre le lequel :
coulissement dans la position d’engagement, et 25
de permettre le coulissement dans la position les deux bords de la plaque inférieure (52) de
d’engagement dans l'autre phase en annulant I'élémentde verrouillage (51) sont ajusté surune
la restriction de coulissement par la piéce de rainure de guidage (54) formée sur les faces in-
restriction (50). térieures droite et gauche du logement (2), et
30 I'élément de verrouillage (51) est maintenu de
Marteau-perforateur selon la revendication 1 ou 2, maniére a pouvoir glisser vers I'avant et vers
dans lequel : I'arriere dans une position qui interfere avec le
tube de maintien (46) et la piéce de restriction
une rainure en forme de V (42) est formée sur (50) du tube de restriction (49).
la périphérie externe de I'élément de verrouilla- 35
ge (37) et une extrémité de la broche d’engage- 6. Marteau-perforateur selon la revendication 4 ou 5,
ment (47) s’engageant sur la rainure (42) est dans lequel :
formée pour avoir un aspect aminci dans le cas
ou I'élément de verrouillage (37) et I'élément de I'élément de transmission de rotation (31) est
transmission de rotation (31) ou bien I'élément 40 une roue dentée (31), et
d’embrayage (37) et I'élément de transmission une encoche (57) estformée surle bord intérieur
de percussion (32) ne sont pas engagés, mais en forme de U de la plaque avant (53) et ajustée
que leurs deux faces d’extrémité sont aboutées, sur une dent de verrouillage (56) formée sur la
lorsque la rotation de I'élément de commutation roue dentée (31) en position d’engagement.
de mode (44) entre le mode de percussion pour 45
restreindre une rotation du porte-outil (3) et le 7. Marteau-perforateur selon la revendication 6, dans
mode de perforation, la broche d’engagement lequel :
(47) se retire a I'encontre de la sollicitation du
premier élément de sollicitation (48) tout en fai- un limiteur de couple de torsion est prévu entre
sant coulisser I'extrémité de la broche d’enga- 50 laroue dentée (31) et le porte-outil (3), le limiteur
gement (47) le long de la rainure de sorte que de couple de torsion faisant en sorte que la roue
I'élément d’embrayage (37) soit sollicité dans la dentée (31) tourne a vide selon une charge pré-
position d’engagement avec I'élément de trans- déterminée appliquée au porte-outil (3) et inter-
mission de rotation (31) ou I'élément de trans- ceptant la transmission de la rotation au porte-
55

outil (3).

gement (47) est telle que le retrait de la broche
d’engagement (47) soit restreint avant que I'élé-

8. Marteau-perforateur selon I'une quelconque des re-
vendications 1 a 7, dans lequel :

13
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un ressort a lames (58) est disposé dans le lo-
gement (2), et

13. Marteau-perforateur selon I'une quelconque des re-
vendications, dans lequel :

une partie d’encoche (59) est formée pour s’en-
gager de maniére élastique sur le ressort a la-

le premier élément de sollicitation (48) est un

mes (58) correspondant a une position de rota- 5 ressort hélicoidal (48) et/ou un deuxiéme élé-
tion de chaque mode, dans I'élément de com- ment de sollicitation (55) est un ressort hélicoi-
mutation de mode (44). dal.
9. Marteau-perforateur selon I'une quelconque des re-
vendications 1 a 8, dans lequel : 10

I'élémentde transmission de percussion (32) est
congu de maniére a former un manchon a bos-
sages (42) monté extérieurement sur la broche
intermédiaire (26) et disposée arotation surune 15
périphérie externe avec un support en nutation
(33) ayant un bras de raccordement (34) faisant
saillie radialement de maniére a s’incliner avec
une ligne de broche.
20
10. Marteau-perforateur selon la revendication 9, dans
lequel :

le mécanisme de percussion (22) comprend un
cylindre de piston cylindrique (23) inséré dema- 25
niére lache dans le porte-outil (3) et raccordé au
bras de raccordement (34) a une extrémité ar-
riere du cylindre a piston (23), et un percuteur
(25) qui est logé de maniére a pouvoir effectuer

un mouvement vers I'avant et vers l'arriéere dans 30
le cylindre de piston (23) a travers une chambre

a air (24).

11. Marteau-perforateur selon la revendication 10, dans
lequel : 35

un boulon de percussion (16) est prévu entre la
meéche (4) et le percuteur (25) dans le porte-outil

(3), le boulon de percussion (16) transmettant

la percussion par le percuteur (25) a la méche 40
(4), et

dans lequel un joint torique (21) peut étre éven-
tuellement prévu entre le percuteur (25) et le
boulon de percussion (16) dans le porte-outil (3),

le joint torique (21) étant ajusté avec une extré- 45
mité arriere du boulon de percussion (16) au
cours d’'un usage normal et maintenant une ex-
trémité avant du percuteur (25) pour restreindre

le mouvement de va-et-vient du percuteur (25)
dans le cas ou la percussion se fait a vide. 50

12. Marteau-perforateur selon larevendication 10 ou 11,
dans lequel :

un ressort hélicoidal (36) pour solliciter le cylin- 55
dre de piston (23) vers un mouvement en avant

est aménagé entre le cylindre a piston (23) et

une face intérieure du logement (2).

14
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