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(54) POWER MACHINE TOOL

(57) A power machine tool (1) of the present disclo-
sure includes a housing (10) and a control board (20), a
power device (30), a bearing set (40), a transmission
mechanism (50) and a torque axle (60) disposed in the
housing (10). The power device (30) is disposed in the
housing (10) via the bearing set (40) and transmits a

torque via the transmission mechanism (50). The torque
axle (60) is connected to a rear side of the power device
(30) and rotates with the power device (30). In addition,
a torque sensor (2) is arranged on the rear side of the
power device (30) to detect the torque of the power ma-
chine tool.
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Description
BACKGROUND
Technical Field

[0001] The technical field of the present disclosure re-
lates to a power tool, and in particular, to a power machine
tool and a torque display structure thereof.

Description of Related Art

[0002] For a related-art power tool, such as electric
screwdriver and impact wrench, etc., its structure mainly
includes a housing, a power device (such as battery or
pressurized air), a transmission mechanism and a control
element, etc. In addition, the power device is secured
inside the housing and the rotating axle is connected to
the transmission mechanism, and the control element is
electrically connected to the power device. Accordingly,
the control element is used to control the running of the
power device to drive the transmission mechanism and
the tool head installed on the transmission mechanism,
thereby providing sufficient torque to allow the tool head
to rotate.

[0003] However, the related-art power tools are torque
adjustable devices, and such power tools often continue
to rotate after exceeding the predefined torques, leading
to the situations of damaged components and reduced
useful life of the power tools. Accordingly, there is a need
for improvement of such situations.

[0004] Furthermore, mostofthe related-art power tools
are installed with torque sensors to detect the torques.
In addition, when the predefined torque is reached, a
signal is transmitted to the control element to control the
power device to stop running. Moreover, the torque sen-
sors of related-art power tools are arranged on the trans-
mission mechanism, and such torque sensors are con-
stantly under the rotational state as they rotate with the
running of the transmission mechanism. Consequently,
the drawbacks of rupture of cables or improper electrical
contact often occur and the electrical connection is af-
fected, leading to damages of the power tool. In addition,
during the operation of a power tool, the transmission
mechanism connecting to the tool head is also subject
to vibration and deformation, such that the torque value
detected by the torque sensor arranged on the power
tool is affected, thereby reducing the accuracy of the
torque sensor.

[0005] Inview of the above, the inventor seeks to over-
come the aforementioned drawbacks associated with the
current technology and aims to provide an effective so-
lution through extensive researches along with utilization
of academic principles and knowledge.

SUMMARY OF PRESENT DISCLOSURE

[0006] An objective of the present disclosure is to pro-
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vide a power machine tool, and the power body is able
to rotate relative to the housing via the arrangement of
the bearing set, such that the power body is under the
reverse rotation state when the predefined torque is ex-
ceeded. In addition, the torque sensor is able to transmit
signal to the control board to stop the running of the power
body, thereby preventing the situations of damages of
the power device or reduction of useful life.

[0007] To achieve the aforementioned objective, the
present disclosure provides a power machine tool. A
housing includes an accommodating space and a work-
ing end located on a front end of the accommodating
space. The working end includes an opening. A control
board is disposed in the accommodating space. A power
device is disposed in the accommodating space, and the
power device includes a power body electrically connect-
ed to the control board, a driving axle driven by the power
body, and a protective cover configured to cover the pow-
er body. A bearing setis arranged between the protective
cover and the housing to make the power body rotate
relative to the housing. A transmission mechanism is dis-
posed in the accommodating space and located on a
front side of the power device. The transmission mech-
anism includes an actuating portion. The actuating por-
tion rotates with the driving axle and is extended out of
the opening of the housing to drive a tool piece to rotate.
A torque axle is disposed in the accommodating space
and located on a rear side of the power device opposite
to the transmission mechanism. The torque axle is con-
nected to the power device and configured to rotate with
the power device.

[0008] An objective of the present disclosure is to pro-
vide a torque display structure for a power machine tool.
The torque sensor is arranged on arear side of the power
device, such that the torque detection is not affected by
the vibration of the external tool piece, thereby providing
an accurate torque value.

[0009] To achieve the aforementioned objective, the
presentdisclosure provides a torque display structure for
a power machine tool, including a power machine tool
and a torque sensor. The torque sensor is arranged in
the housing and located on a rear side of the power de-
vice.

[0010] In comparison to the related art, a power ma-
chine tool of the present disclosure includes a bearing
set arranged between the power body and the housing
such that once the predefined torque is exceeded, the
power body is able to perform rotation relative to the
housing and to be in a reverse rotation state. At the time,
the torque sensor is able to transmit signal to the control
board to stop the running of the power body, thereby
preventing damages of the power device or reduction of
useful life. Furthermore, the present disclosure further
provides a torque display structure for a power machine
tool, and the torque sensor is arranged on a rear side of
the power device, such that the torque detection is not
affected by the vibration of the external tool piece or any
deformation, thereby providing an accurate torque value.
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Moreover, the arrangement of the torque sensor on the
rear end of the housing of the power machine tool is able
to furtherreduce the space on the front end of the housing
and to preventimpacts on the power output. Accordingly,
the power output may be transmitted to the working end
more directly, thereby enhancing the practical use and
application.

BRIEF DESCRIPTION OF THE DRAWINGS
[0011]

FIG 1 is a cross sectional view showing a combina-
tion of the power machine tool and the torque display
structure of the present disclosure;

FIG 2 is a perspective appearance view of the trans-
mission part of the present disclosure;

FIG 3 is a perspective exploded view of the trans-
mission part of the present disclosure viewed from
one direction; and

FIG 4 is another perspective exploded view of the
transmission part of the present disclosure viewed
from another direction.

DETAILED DESCRIPTION

[0012] The technical contents of this disclosure will be-
come apparent with the detailed description of embodi-
ments accompanied with the illustration of related draw-
ings as follows. It is intended that the embodiments and
drawings disclosed herein are to be considered illustra-
tive rather than restrictive.

[0013] Please referto FIG 1 showing a cross sectional
view of a combination of the power machine tool and the
torque display structure of the present disclosure. The
power machine tool 1 of the present disclosure includes
a housing 10 and a control board 20, a power device 30,
a bearing set 40, a transmission mechanism 50 and a
torque axle 60 disposed in the housing 10. The power
device 30 is disposed in the housing 10 via the bearing
set 40 and transmits a torque to a tool piece (not shown
in the drawings) via the transmission of the transmission
mechanism 50. The torque axle 60 is connected to the
rear side of the power device 30 and rotates with the
power device 30 to constitute the power machine tool 1.
For further details of the structure of the power machine
tool 1, please refer to the following description.

[0014] The housing 10 includes an accommodating
space 100 and a working end 101 located on a front end
ofthe receiving space 100. The working end 101 includes
an opening 102 connected to the external. The control
board 20 is electrically connected to the power device 30
to control the operation of the power machine tool 1.
[0015] The power device 30 is disposed in the accom-
modating space 100. The power device 30 includes a
powerbody 31 electrically connected to the control board
20, a driving axle 32 driven by the power body 31, a pro-
tective cover 33 covering the power body 31, and a driv-
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ing gear 321 attached to the driving axle 32. The driving
gear 321 is connected to the transmission mechanism
50.

[0016] In an exemplary embodiment, the power body
31 is an electric motor and uses a battery as the power
source. The electric motor is used to drive the driving
axle 32 to rotate. During actual implementation in prac-
tice, the power body 31 may also be an air motor using
a compressed air as the power source such that a high-
pressure air may be used to drive the driving axle 32 to
rotate.

[0017] In addition, the bearing set 40 is arranged be-
tween the protective cover 33 and the housing 10 to make
the power body 31 (together with the protective cover 33)
rotate relative to the housing 10.

[0018] In addition, the transmission mechanism 50 is
disposedinthe accommodating space 100 and is located
on a front side of the power device 30. The transmission
mechanism 50 includes an actuating portion 52. The ac-
tuating portion 52 rotates with the driving axle 32 and is
extended out of the opening 102 of the housing to drive
the tool piece (not shown in the drawings) to rotate. In
addition, the torque axle 60 is disposed in the accommo-
dating space 100 and is located on a rear side of the
power device 30 opposite to the transmission mechanism
50. Furthermore, the torque axle 60 is connected to the
power device 30 and is configured to rotate with the pow-
er device 30.

[0019] In an exemplary embodiment, the power body
31 is an electric motor. In addition, the transmission
mechanism 50 includes a gearbox 51 connected to the
driving axle 32. The actuating portion 52 is connected to
the gearbox 51 to perform rotational output.

[0020] Moreover, the housing 10 includes a body por-
tion 11 and a handle portion 12 connected to the body
portion 11. The power device 30 and the transmission
mechanism 50 are arranged on the body portion 11. The
handle portion 12 includes a button 121 arranged to be
exposed from the housing. In addition, in an exemplary
embodiment, the power machine tool 1 further includes
a battery 80. The battery 80 is arranged on the handle
portion 12 and is electrically connected to the control
board 20 to provide a power necessary for the operation
of the power machine tool 1.

[0021] It shall be noted that during actual implementa-
tion in practice, the torque axle 60 may also be arranged
on the rear side edge of the power device 30, such as
on the rear end of the power body 21 and adjacent to
one side edge of the battery 80 or the button 121.
[0022] Furthermore, the presentdisclosure further pro-
vides a torque display structure (arrangement) for a pow-
er machine tool, including the power machine tool 1 and
a torque sensor 2. The torque sensor 2 may be a strain
gauge disposed in the accommodating space 100 and
located on the rear side of the power device 30. In an
exemplary embodiment, the torque sensor 2 is arranged
on the torque axle 60 and provided to detect a torque of
the power machine tool 1. During the actual implemen-
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tation in practice, the torque sensor 2 may also be ar-
ranged on a sleeve 342 or a rear receiving seat 70 as
described in the following.

[0023] It shall be noted that the power machine tool 1
of the present disclosure further includes a display unit
3. The display unit 3 is exposed from the housing 10 and
is electrically connected to the control board 20, and is
used to display a torque value of the power machine tool
1.

[0024] Please referto FIG 2 to FIG 4, showing the per-
spective appearance view and the exploded views of the
transmission part of the present disclosure viewed from
two directions. As shown in the drawings, in an exemplary
embodiment of the present disclosure, the power device
30 further includes a linkage cover 34 arranged between
the protective cover 33 and the torque axle 60. In other
words, two sides of the linkage cover 34 are connected
to the protective cover 33 and the torque axle 60 respec-
tively.

[0025] As shown in FIG 3 and FIG 4, to be more spe-
cific, the protective cover 33 includes a front side 331
and a rear side 332 opposite from each other. The front
side 331 includes a plurality of first ratchets 3311 formed
thereon, and the rear side 332 includes a plurality of sec-
ond ratchets 3321 formed thereon. The linkage cover 34
includes a plurality of third ratchets 340 formed on one
side thereof facing the protective cover 33 and engaged
with the second ratchets 3321. In addition, the linkage
cover 34 includes a cover shield 341 and a sleeve 342
connected to the cover shield 341. The cover shield 341
covers a rear side of the power body 31 and includes the
plurality of third ratchets 340 formed thereon. The sleeve
342 covers a front end of the torque axle 60. In an ex-
emplary embodiment, the sleeve 342 is formed of a hex-
agonal hole 3420 thereon (as shown in FIG 4), and the
front end of the torque axle 60 includes a hexagonal col-
umn 62 formed thereon. The torque axle 60 penetrates
the hexagonal hole 3420 through the hexagonal column
61 to be attached in the sleeve 342.

[0026] In an exemplary embodiment, the power ma-
chine tool 1 further includes a rear receiving seat 70. The
rear receiving seat 70 is secured in the housing 1 (as
shown in FIG 1) and is configured to receive a rear end
of the torque axle 60. To be more specific, an outer cir-
cumferential surface of the torque axle 60 includes two
protruding rings 62 formed spaced apart from each other.
The two protruding rings 62 abut against the sleeve 342
and the rear receiving seat 70 respectively. Accordingly,
the torque axle 60 is supported between the linkage cover
34 and the rear receiving seat 70.

[0027] Furthermore, in an exemplary embodiment of
the present disclosure, the transmission mechanism 50
further includes a connecting ring 53. The connecting
ring 53 includes a plurality of protrusions 531 formed
spaced apart from each other, and the plurality of protru-
sions 531 are fastened on the first ratchets 3311.
[0028] Itshallbe noted thatthe bearing set40 disposed
between the protective cover 33 and the housing 10 in-
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cludes afront bearing 41 and a rear bearing 42 arranged
spaced apart from each other. An outer circumferential
surface of the protective cover 33 includes a first circum-
ferential rib 333 formed thereon. The front bearing 41
and the rear bearing 42 respectively abut against two
sides of the first circumferential rib 333 and are formed
with a circumferential slot 330 (as shown in FIG 2). In
addition, an inner wall of the housing 10 includes a sec-
ond circumferential rib 13 formed thereon (as shown in
FIG 1). The protective cover 33 abuts against the first
circumferential rib 333 via the second circumferential rib
13 to be positioned inside the housing 10.

[0029] Accordingly, the user is able to press the button
121 to trigger the control board 20 to start the operation.
The control board 20 drives the power body 31 to start
running. In addition, the power body 31 drives the trans-
mission mechanism 50 to rotate via the driving axle 32.
Once the power body 31 reaches a predefined torque,
the actuating portion 52 of the transmission 50 then drives
the external tool piece to rotate. Subsequently, if the pre-
defined torque is exceeded, the power body 31 is able
to utilize the bearing set 40 to perform rotation relative
to the housing 10. At the time, the linkage cover 34 and
the torque axle 60 are able to rotate together with the
power body 31. Furthermore, the torque sensor 2 ar-
ranged on the rear side of the power body 31 is able to
detect the torque, and such torque signal is transmitted
by the control board 20 and displayed on the display unit
3.

[0030] It shall be noted that when the power body 31
of the present disclosure exceeds the predefined torque,
the power body 31 is under a reverse rotation state, and
the torque is transmitted to the torque axle 60. At the
time, the torque sensor 2 is able to transmit signal to the
control board to immediately stop the running of the pow-
er body 31. Furthermore, the torque sensor 2 of the
present disclosure is arranged on the rear side of the
power device 31, such that the torque detection is not
affected by the vibration of the external tool piece, and it
is able to provide an accurate torque value. Moreover,
the arrangement of the torque sensor 2 on the rear end
of the housing 10 of the power machine tool 1 is able to
further reduce the space at the front end of the housing
10 and to prevent impacts on the power output. Accord-
ingly, the power output may be transmitted to the working
end 101 more directly.

Claims
1. A power machine tool (1), comprising:

a housing (10), comprising an accommodating
space (100) and a working end (101) located on
a front end of the accommodating space (100),
the working end (101) comprising an opening
(102);

a control board (20), disposed in the accommo-
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dating space (100);

a power device (30), disposed in the accommo-
dating space (100) and comprising a power body
(31) electrically connected to the control board
(20), adriving axle (32) driven by the power body
(31), and a protective cover (33) covering the
power body (31);

a bearing set (40), arranged between the pro-
tective cover (33) and the housing (10) to make
the power body (31) rotate relative to the hous-
ing (10);

atransmission mechanism (50), disposed in the
accommodating space (100) and located on a
front side of the power device (30), and compris-
ing an actuating portion (52) rotating with the
driving axle (32) and extended out of the opening
(102) of the housing (10) to drive a tool piece to
rotate; and

a torque axle (60), disposed in the accommo-
dating space (100) and arranged on a rear side
of the power device (30) opposite to the trans-
mission mechanism (50), and connected to and
rotate with the power device (30).

The power machine tool according to claim 1, where-
in the power device (30) further comprises a linkage
cover (34) arranged between the protective cover
(33) and the torque axle (60), two sides of the linkage
cover (34) are connected to the protective cover (33)
and the torque axle (60) respectively.

The power machine tool according to claim 2, where-
in the protective cover (33) comprises a front side
(331) and arear side (332) opposite from each other,
the front side (331) comprises a plurality of first ratch-
ets (3311), and the rear side (332) comprises a plu-
rality of second ratchets (3321), the linkage cover
(34) comprises a plurality of third ratchets (340) dis-
posed on one side thereof facing the protective cover
(33) and engaged with the second ratchets (3321).

The power machine tool according to claim 3, where-
in the linkage cover (34) comprises a cover shield
(341) and a sleeve (342) connected to the cover
shield (341), the cover shield (341) covers a rear
side of the power body (31) and comprises the plu-
rality of third ratchets (340) disposed thereon, the
sleeve (342) covers a front end of the torque axle
(60).

The power machine tool according to claim 4, further
comprising: a rear receiving seat (70), secured in the
housing (10) and receiving a rear end of the torque
axle (60).

The power machine tool according to claim 5, where-
inthe torque axle (60) comprises two protruding rings
(62) disposed spacedly on an outer circumferential

10

15

20

25

30

35

40

45

50

55

10.

surface thereof, the two protruding rings (62) abut
against the sleeve (342) and the rear receiving seat
(70) respectively.

The power machine tool according to claim 3, where-
in the transmission mechanism (50) further compris-
es a connecting ring (53), the connecting ring (53)
comprises a plurality of protrusions (531) disposed
spacedly, and the protrusions (531) are fastened to
the first ratchets (3311).

The power machine tool according to claim 1, where-
in the bearing set (40) comprises a front bearing (41)
and a rear bearing (42), the protective cover (33)
comprises a first circumferential rib (333) disposed
on an outer circumferential surface thereof, the front
bearing (41) and the rear bearing (42) respectively
abut against two sides of the first circumferential rib
(333) to configure a circumferential slot (330), the
housing (10) comprises a second circumferential rib
(13) disposed on an inner wall thereof, the protective
cover (33) abuts against the first circumferential rib
(333) via the second circumferential rib (13) to be
positioned in the housing (10).

The power machine tool according to claim 1, further
comprising a torque sensor (2); the torque sensor
(2) arranged in the housing (10) and located on a
rear side of the power device (30).

The power machine tool according to claim 9, where-
in the torque sensor (2) is arranged on the torque
axle (60).

Amended claims in accordance with Rule 137(2)
EPC.

1.

A power machine tool (1), comprising:

a housing (10), comprising an accommodating
space (100) and a working end (101) located on
a front end of the accommodating space (100),
the working end (101) comprising an opening
(102);

a control board (20), disposed in the accommo-
dating space (100);

a power device (30), disposed in the accommo-
dating space (100) and comprising a power body
(31) electrically connected to the control board
(20), adriving axle (32) driven by the power body
(31), and a protective cover (33) covering the
power body (31);

a bearing set (40), arranged between the pro-
tective cover (33) and the housing (10) to make
the power body (31) rotate relative to the hous-
ing (10);

a transmission mechanism (50), disposed in the
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accommodating space (100) and located on a
front side of the power device (30), and compris-
ing an actuating portion (52) rotating with the
driving axle (32) and extended out of the opening
(102) of the housing (10) to drive a tool piece to
rotate; and

a torque axle (60), disposed in the accommo-
dating space (100) and arranged on a rear side
of the power device (30) opposite to the trans-
mission mechanism (50), and connected to and
rotate with the power device (30),
characterized in that

the power machine tool (1) further comprises a
torque sensor (2), arranged on the torque axle
(60) of the housing (10) and located on a rear
side of the power device (30).

The power machine tool according to claim 1, where-
in the power device (30) further comprises a linkage
cover (34) arranged between the protective cover
(33) and the torque axle (60), two sides of the linkage
cover (34) are connected to the protective cover (33)
and the torque axle (60) respectively.

The power machine tool according to claim 2, where-
in the protective cover (33) comprises a front side
(331) and arear side (332) opposite from each other,
the front side (331) comprises a plurality of first ratch-
ets (3311), and the rear side (332) comprises a plu-
rality of second ratchets (3321), the linkage cover
(34) comprises a plurality of third ratchets (340) dis-
posed on one side thereof facing the protective cover
(33) and engaged with the second ratchets (3321).

The power machine tool according to claim 3, where-
in the linkage cover (34) comprises a cover shield
(341) and a sleeve (342) connected to the cover
shield (341), the cover shield (341) covers a rear
side of the power body (31) and comprises the plu-
rality of third ratchets (340) disposed thereon, the
sleeve (342) covers a front end of the torque axle
(60).

The power machine tool according to claim 4, further
comprising: a rear receiving seat (70), secured in the
housing (10) and receiving a rear end of the torque
axle (60).

The power machine tool according to claim 5, where-
inthe torque axle (60) comprises two protruding rings
(62) disposed spacedly on an outer circumferential
surface thereof, the two protruding rings (62) abut
against the sleeve (342) and the rear receiving seat
(70) respectively.

The power machine tool according to claim 3, where-
in the transmission mechanism (50) further compris-
es a connecting ring (53), the connecting ring (53)
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comprises a plurality of protrusions (531) disposed
spacedly, and the protrusions (531) are fastened to
the first ratchets (3311).

The power machine tool according to claim 1, where-
in the bearing set (40) comprises a front bearing (41)
and a rear bearing (42), the protective cover (33)
comprises a first circumferential rib (333) disposed
on an outer circumferential surface thereof, the front
bearing (41) and the rear bearing (42) respectively
abut against two sides of the first circumferential rib
(333) to configure a circumferential slot (330), the
housing (10) comprises a second circumferential rib
(13) disposed on an inner wall thereof, the protective
cover (33) abuts against the first circumferential rib
(333) via the second circumferential rib (13) to be
positioned in the housing (10).

The power machine tool according to claim 1, where-
in the torque sensor (2) is arranged on the torque
axle (60).
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