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(54) TORQUE SENSING ARRANGEMENT OF POWER TOOL

(57) A power tool includes a housing (10), a power
device (20), a bearing set (30), a torque post (40) and a
torque sensor (50). The housing (10) includes a main
body (11) and a handle (12) perpendicularly connected
to one side of the main body (11). The power device (20)
is disposed in the main body (11) and includes a power
body (21) and a bushing (22) adapted to sheathe the
power body (21). The bearing set (30) is arranged be-
tween the bushing (22) and the housing (10). The power
body (21) may rotate relative to the housing (10). The
torque post (40) is disposed in the handle (12) and abuts
againstthe bushing (22). The torque post (40)is arranged
perpendicularly to the power body (21). The torque sen-
sor (50) is disposed on the torque post (40).
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Description
BACKGROUND OF THE DISCLOSURE
Technical Field

[0001] This disclosure relates to a power tool, and
more particularly relates to a torque sensing arrangement
of a power tool.

Description of Related Art

[0002] A power tool disposed with a torque sensor in
related art may be used to detect the torque. The torque
sensor transmits a signal to control the power device to
stop when the predetermined torque is reached.

[0003] Moreover, the torque sensor of the power tool
is usually installed on the transmission mechanism.
Therefore, the torque sensor is situated in a rotating state
for a long time with the operation of the transmission
mechanism. Hence, problems such as broken wires and
contact failures may occur to affect the electrical connec-
tion and cause damage to the power tool. Additionally,
the transmission mechanism connected to the tool head
may be vibrated or deformed when the power tool is in
operation. Thus, the torque value detected by the torque
sensor may be affected, and the accuracy of the torque
sensor is reduced.

[0004] In view of the above drawbacks, the inventor
proposes this disclosure based on his expert knowledge
and elaborate researches in order to solve the problems
of related art.

SUMMARY OF THE DISCLOSURE

[0005] One object of this disclosure is to provide a
torque sensing arrangement of the power tool, which the
torque post is disposed in the handle and arranged per-
pendicularly to the power body. Therefore, the torque
detection may not be affected by the vibration of the pow-
er body, and an accurate torque value may be provided.
[0006] Another object of this disclosure is to provide a
torque sensing arrangement of the power tool, which the
torque post and the torque sensor are disposed in the
handle of the housing. Therefore, the torque sensor may
not rotate with the power device, and problems such as
broken wires and contact failures may be avoided and
the convenience of assembly is increased.

[0007] In the embodiment of this disclosure, a power
tool includes a housing, a power device, a bearing set,
a torque post and a torque sensor. The housing includes
a main body and a handle perpendicularly connected to
one side of the main body. The power device is disposed
in the main body. The power device includes a power
body and a bushing adapted to sheathe the power body.
The bearing set is arranged between the bushing and
the housing. The power body is configured to rotate rel-
ative to the housing. The torque post is disposed in the
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handle and abuts against the bushing. The torque post
is arranged perpendicularly to the power body. The
torque sensor is disposed on the torque post.

[0008] In comparison with the related art, the power
tool in this disclosure includes the torque post and the
torque sensor disposed in the handle of the housing, so
that the torque sensor may not rotate with the power de-
vice. Therefore, problems such as broken wires and con-
tact failures may be avoided and the convenience of as-
sembly is increased. Moreover, the torque post disposed
in the handle is arranged perpendicularly to the power
body. Therefore, the torque detection may not be affected
by the vibration of the power body, and an accurate
torque value is provided to increase the practicality of
this disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] The features of the disclosure believed to be
novel are set forth with particularity in the appended
claims. The disclosure itself, however, may be best un-
derstood by reference to the following detailed descrip-
tion of the disclosure, which describes a number of ex-
emplary embodiments of the disclosure, taken in con-
junction with the accompanying drawings, in which:

FIG. 1 is a perspective schematic view of the power
tool in this disclosure.

FIG. 2 is a perspective schematic view of the torque
sensing arrangement of the power tool in this disclo-
sure.

FIG. 3 is a perspective exploded schematic view of
the torque sensing arrangement of the power tool in
this disclosure.

FIG. 4 and FIG. 5 are cross sectional views from two
sides of the power tool in this disclosure.

FIG. 6 is a schematic view illustrating operation of
the power tool in this disclosure.

DETAILED DESCRIPTION

[0010] 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.

[0011] Please refer to FIG. 1 to FIG. 3, which are a
perspective schematic view of the power tool in this dis-
closure, a perspective schematic view and a perspective
exploded schematic view of the torque sensing arrange-
ment of the power tool in this disclosure. This disclosure
is a torque sensing arrangement of a power tool. The
power tool 1 includes a housing 10, a power device 20,
a bearing set 30, a torque post 40 and a torque sensor
50. The power device 20 is installed in the housing 10.
The bearing set 30 is disposed between the power device
20 and the housing 10. The torque post 40 is combined
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with the torque sensor 50 and disposed perpendicularly
to the power device 20. Furthermore, the torque value of
the power tool 1 is detected through the torque sensor
50, and the operation of the power device 20 is controlled
accordingly. The structure of the power tool 1 and the
torque sensing arrangement are described in more detail
as follows.

[0012] The housing 10 includes a main body 11 and a
handle 12 perpendicularly connected to one side of the
main body 11. In this embodiment, the housing 10 is in
a T-shape.

[0013] The power device 20 is disposed in the main
body 11. The power device 20 includes a power body 21
and a bushing 22 adapted to sheathe the power body
21. The power body 21 is provided with a driving shaft
211.

[0014] In this embodiment, the power body 21 is an
electric motor, which uses a battery as a power source
to drive the driving shaft 211 to rotate. In some embodi-
ments, the power body 21 may be a pneumatic motor,
which uses compressed air as a power source to drive
the driving shaft 211 to rotate.

[0015] The bearing set 30 is arranged between the
bushing 22 and the housing 10. Therefore, the power
body 21 (with the bushing 22) may rotate relative to the
housing 10.

[0016] Moreover, an outer annular rib 220 is formed
on an outer surface of the bushing 22. The bushing 22
has a bushing front side 221 and a bushing rear side 222
opposite to each other. An end edge of the bushing front
side 221 is provided with a plurality of front pawls 2211,
and an end edge of the bushing rear side 222 is provided
with a plurality of rear pawls 2221.

[0017] Inone embodimentof this disclosure, the power
device 20 further includes a pair of motor fixing pieces
23. The pair of motor fixing pieces 23 includes a front
fixing piece 231 and a rear fixing piece 232 disposed on
two sides of the bushing 22 opposite to each other. A
plurality of front tabs 2311 are arranged spacedly on a
periphery of the front fixing piece 231. A plurality of rear
tabs 2321 are arranged spacedly on a periphery of the
rear fixing piece 232.

[0018] Moreover, the power device 20 further includes
a plurality of locking members 24. The front fixing piece
231 is provided with a plurality of first locking holes 2310,
and the power body 21 is correspondingly provided with
a plurality of second locking holes 210. The front fixing
plate 231 is fixed on the power body 21 through the lock-
ing members 24 passing through the first locking holes
2310 and the second locking holes 210.

[0019] Specifically, the front fixing piece 231 is posi-
tioned on one end of the bushing front side 221 through
the front tabs 2311 being engaged with the front pawls
2211 of the bushing 22. Additionally, the rear fixing piece
232 is positioned on one end of the bushing rear side
222 of the bushing 22 through the rear tabs 2321 being
engaged with the rear pawls 2221 of the bushing 22.
[0020] Additionally, the bearing set 30 includes a front
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bearing 31 and a rear bearing 32 arranged on two sides
of the outer annular rib 220. Furthermore, the torque post
40 is disposed in the handle 12 to abut against the bush-
ing 22, and the torque post40is disposed perpendicularly
to the power body 21.

[0021] Moreover, the torque sensor 50 may include a
strain gauge disposed on the torque post 40. The princi-
ple of the torque sensor 50 (strain gauge) is to generate
achange of resistance when the torque post 40 is curved
(deformed). The change of the resistance may generate
a signal, and a corresponding torque value may be ob-
tained after calculation.

[0022] Further, the torque post 40 includes a base 41
and a platform 42 connected to the base 41. The torque
sensor 50 is disposed on one side of the platform 42. In
this embodiment, the platform 42 includes an abutting
surface 421. The platform 42 abuts against the outer an-
nular rib 220 of the bushing 22 by the abutting surface
421. Additionally, the outer annularrib 220 is correspond-
ingly provided with an outer annular plane 2201. That is,
the abutting surface 421 of the torque post 40 abuts
against on the outer annular plane 2201 of the bushing
22.

[0023] It is worth of noticing that in this embodiment,
the torque post 40 is fixed to the bushing 22 through the
outer annular rib 220. The arrangement of the outer an-
nular rib 220 may increase the structural strength of the
bushing 22 to prevent the bushing 22 from being de-
formed under rotation and squeezing (pressure). There-
fore, the torque sensor 50 disposed on the torque post
40 may receive specific deformation amount and gener-
ate a signal.

[0024] Please further refer to FIG. 4 and FIG. 5, which
are cross sectional views from two sides of the power
tool in this disclosure. As shown in the figures, the power
device 20 of this disclosure is disposed in the main body
11. The bearing set 30 is arranged between the bushing
22 and the housing 10. The pair of motor fixing pieces
23 are disposed on two sides of the power body 21 op-
posite to each other. Furthermore, the torque post 40 is
disposed in the handle 12 and abuts against the bushing
22, and the torque sensor 50 is fixed on the platform 42
of the torque post 40.

[0025] It should be noted that the inner of the handle
12 includes a positioning space 121 and an electricity
space 122 communicating with each other. Additionally,
the base 41 of the torque post 40 is clamped in the po-
sitioning space 121. The platform 42 of the torque post
40 is inserted in the electricity space 122 with an instal-
lation gap 122’ being defined.

[0026] Please further refer to FIG. 6, which is a sche-
matic view illustrating operation of the power tool in this
disclosure. The power tool 1 of this disclosure further
includes a gearbox 60. The gearbox 60 is connected to
the driving shaft 211 of the power body 21 to provide the
required output torque. Furthermore, the power tool 1
further includes a battery 70 and a control board 80. The
battery 70 and the control board 80 are disposed in the
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installation gap 122’, and the control board 80 is electri-
cally connected with the power body 21 and the torque
sensor 50.

[0027] Therefore, when the operation of the power
body 21 is subject to an external resistance, a reverse
force is generated to the power body 21. The power body
21 transmits the reverse force to the bushing 22, and the
bushing 22 may rotate. Additionally, the rotation of the
bushing 22 may drive the torque post 40 to be deformed.
Accordingly, the torque sensor 50 disposed on the torque
post 40 may receive the deformation amount to generate
a signal.

[0028] Then, the torque sensor 50 transmits the signal
to the control board 80 to immediately stop the power
body 21. Furthermore, when the power tool 1 is actuated,
the power body 21 may be affected by the vibration of
an external tool under the power transmission and influ-
ence the torque value. Furthermore, the torque sensor
50 of this disclosure is disposed on the torque post 40
perpendicularly connected to one side of the power body
21. Since the torque post 40 is not a power transmission
component, it may not be affected by the vibration of the
power body 21. Therefore, the torque sensor 50 may
perform the torque detection to provide an accurate
torque value.

[0029] As will become apparent to the person skilled
in the art, the appended claims could also be made mul-
tiple dependent, i.e. dependent 'on any of the preceding
claims’, and such multiple dependent claims explicitly
shall be part of the original disclosure of the present ap-
plication.

Claims
1. A power tool, comprising:

ahousing (10), comprising a main body (11) and
a handle (12) perpendicularly connected to one
side of the main body (11);

a power device (20), disposed in the main body
(11), and comprising a power body (21) and a
bushing (22) adapted to sheathe the power body
(21);

a bearing set (30), arranged between the bush-
ing (22) and the housing (10) to make the power
body (21) rotate relative to the housing (10);

a torque post (40), disposed in the handle (12)
and abutting against the bushing (22), wherein
the torque post (40) is arranged perpendicularly
to the power body (21); and

a torque sensor (50), disposed on the torque
post (40).

2. Thepowertoolaccordingtoclaim 1, whereinanouter
annular rib (220) is disposed on an outer surface of
the bushing (22), and the bearing set (30) comprises
afrontbearing (31) and arear bearing (32) arranged
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on two sides of the outer annular rib (220).

The power tool according to claim 1, wherein the
bushing (22) comprises a bushing front side (221)
and a bushing rear side (222) opposite to each other,
a plurality of front pawls (2211) is disposed on an
end edge of the bushing front side (221), and a plu-
rality of rear pawls (2221) are disposed on an end
edge of the bushing rear side (222).

The power tool according to claim 3, wherein the
power device (20) further comprises a pair of motor
fixing pieces (23), and the pair of motor fixing pieces
(23) comprises a front fixing piece (231) and a rear
fixing piece (232) disposed on two sides of the bush-
ing (22) opposite to each other; a plurality of front
tabs (2311) are arranged spacedly on a periphery of
the front fixing piece (231); and a plurality of rear
tabs (2321) are arranged spacedly on a periphery of
the rear fixing piece (232).

The power tool according to claim 4, wherein the
front fixing piece (231) is positioned on one end of
the bushing front side (221) through the front tabs
(2311) being engaged with the front pawls (2211),
and the rear fixing piece (232) is positioned on one
end of the bushing rear side (222) through the rear
tabs (2321) being engaged with the rear pawls
(2221).

The power tool according to claim 4, wherein the
power device (20) further comprises a plurality of
locking members (24); a plurality of firstlocking holes
(2310) is defined on the front fixing piece (231); a
plurality of second locking holes (210) are disposed
on the power body (21) correspondingly; and the
front fixing plate (231) is fixed on the power body
(21) through the locking members (24) passing
through the first locking holes (2310) and the second
locking holes (210).

The power tool according to claim 2, wherein the
torque post (40) comprises a base (41) and a plat-
form (42) connected to the base (41), and the torque
sensor (50) is disposed on one side of the platform
(42).

The power tool according to claim 7, wherein the
platform (42) comprises an abutting surface (421),
and the platform (42) abuts against the outer annular
rib (220) of the bushing (22) through the abutting
surface (421).

The power tool according to claim 7, wherein the
handle (12) comprises a positioning space (121)and
an electricity space (122) communicating with each
other; the base (41) is clamped in the positioning
space (121); and the platform (42) is inserted in the
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electricity space (122) with an installation gap (122’)
being defined.

The power tool according to claim 9, further compris-
ing a battery (70) and a control board (80), wherein
the battery (70) and the control board (80) are dis-
posed in the installation gap (122’), and the control
board (80) is electrically connected with the power
body (21) and the torque sensor (50).

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

1.

4,

A power tool, comprising:

a housing (10) comprising a main body (11) and
a handle (12) perpendicularly connected to one
side of the main body (11);

a power device (20) disposed in the main body
(11) and comprising a power body (21) and a
bushing (22) adapted to sheathe the power body
(21);

abearing set(30) arranged between the bushing
(22) and the housing (10) to make the power
body (21) rotate relative to the housing (10);

a torque post (40) comprising a base (41),
wherein the torque post (40) is disposed in the
handle (12) and arranged perpendicularly to the
power body (21); and

atorque sensor (50) disposed on the torque post
(40);

characterized in that the torque post (40) fur-
ther comprises a platform (42) connected to the
base (41) and disposed in the handle (12) be-
tween the base (41) and the bushing (22),
wherein the torque sensor (50) is disposed on
one side of the platform (42).

The power tool according to claim 1, wherein an outer
annular rib (220) is disposed on an outer surface of
the bushing (22) and the bearing set (30) comprises
afrontbearing (31) and arear bearing (32) arranged
on two sides of the outer annular rib (220).

The power tool according to claim 1 or 2, wherein

the bushing (22) comprises a bushing front side
(221) and a bushing rear side (222) opposite to
each other,

a plurality of front pawls (2211) is disposed on
an end edge of the bushing front side (221), and
a plurality of rear pawls (2221) are disposed on
an end edge of the bushing rear side (222).

The power tool according to claim 3, wherein the
power device (20) further comprises a pair of motor
fixing pieces (23) comprising a front fixing piece
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(231) and a rear fixing piece (232) disposed on two
sides of the bushing (22) opposite to each other,
wherein

aplurality of fronttabs (2311) are arranged spac-
edly on a periphery of the front fixing piece (231),
and

a plurality of rear tabs (2321) are arranged spac-
edly on a periphery of the rear fixing piece (232).

The power tool according to claim 4, wherein the
front fixing piece (231) is positioned on one end of
the bushing front side (221) through the front tabs
(2311) being engaged with the front pawls (2211),
and the rear fixing piece (232) is positioned on one
end of the bushing rear side (222) through the rear
tabs (2321) being engaged with the rear pawls
(2221).

The power tool according to claim 4, wherein

the power device (20) further comprises a plu-
rality of locking members (24),

a plurality of first locking holes (2310) is defined
on the front fixing piece (231),

a plurality of second locking holes (210) are dis-
posed on the power body (21) correspondingly,
and

the front fixing plate (231) is fixed on the power
body (21) through the locking members (24)
passing through the first locking holes (2310)
and the second locking holes (210).

The power tool according to claim 2, wherein the
platform (42) comprises an abutting surface (421)
and abuts against the outer annular rib (220) of the
bushing (22) through the abutting surface (421).

The power tool according to any of the preceding
claims, wherein

the handle (12) comprises a positioning space
(121) and an electricity space (122) communi-
cating with each other,

thebase (41)is clamped in the positioning space
(121), and

the platform (42) is inserted in the electricity
space (122) with an installation gap (122’) being
defined.

The power tool according to claim 8, further compris-
ing a battery (70) and a control board (80), wherein
the battery (70) and the control board (80) are dis-
posed in the installation gap (122’), and the control
board (80) is electrically connected with the power
body (21) and the torque sensor (50).



EP 4 353 418 A1

211

FIG.1



EP 4 353 418 A1

20

211

FIG.2



EP 4 353 418 A1




EP 4 353 418 A1

30 1
22 o 32 31

\ ) Qs§i ////’ .
NI MHIII;smy
AN G

\ I d

10

]

23

3

/720 % ///Z ///’;//7

N 2fo ff1 2201

Y\
Ny
S
N
N\t ittt Q
= \§§

42—
40 AR
RN
N\ NN
—_— N\
41 N N
NN N\
NN N
Nk
annink
akant
akan
NN




EP 4 353 418 A1

FIG.5

10



EP 4 353 418 A1

‘_ov/

21

Z4

1%

A

70
30

40

FIG.6

1"



10

15

20

25

30

35

40

45

50

55

9

Europdisches
Patentamt

European
Patent Office

Office européen

EP 4 353 418 A1

EUROPEAN SEARCH REPORT

Application Number

des brevets

6]

EPO FORM 1503 03.82 (P04C01)

EP 22 20 1613

DOCUMENTS CONSIDERED TO BE RELEVANT
Category Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
of relevant passages to claim APPLICATION (IPC)
X EP 2 497 607 A1 (MAKITA CORP [JP]) 1-10 INV.
12 September 2012 (2012-09-12) B25F5/00
* paragraph [0026]; figures *
X CN 217 434 190 U (MATATAKITOYO IND CO LTD) (1-10
16 September 2022 (2022-09-16)
* paragraphs [0015] - [0017]; figure 1 *
A EP 2 949 432 Al (BLACK & DECKER INC [US]) 1-10
2 December 2015 (2015-12-02)
* paragraphs [0015], [0021], [0022];
figures *
A EP 2 631 036 A2 (BLACK & DECKER INC [US]) 1-10
28 August 2013 (2013-08-28)
* paragraph [0013]; figure 4 *
A US 7 628 219 B2 (BOSCH GMBH ROBERT [DE]) 1-10
8 December 2009 (2009-12-08)
* figure 2 *
_____ TECHNICAL FIELDS
SEARCHED (IPC)
A EP 2 248 632 Al (MAEDA METAL IND [JP]) 1-10
10 November 2010 (2010-11-10) B25F
* paragraph [0033]; figures * B25H
A US 2022/286024 Al (NAKATSUKA TAKAHARU [JP] |1-10
ET AL) 8 September 2022 (2022-09-08)
* paragraphs [0044], [0077]; claim 1;
figures *
A EP 1 398 119 Al (BLACK & DECKER INC [US]) 1-10
17 March 2004 (2004-03-17)
* paragraph [0019]; figure 1 *
The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner

The Hague 29 March 2023

Popma, Ronald

CATEGORY OF CITED DOCUMENTS

: theory or principle underlying the invention

: earlier patent document, but published on, or

X : particularly relevant if taken alone

Y : particularly relevant if combined with another

document of the same category
A : technological background
O : non-written disclosure
P : intermediate document

T
E

after the filing date
D : document cited in the application
L : document cited for other reasons

& : member of the same patent family, corresponding
document

12




10

15

20

25

30

35

40

45

50

55

EPO FORM P0459

ANNEX TO THE EUROPEAN SEARCH REPORT

EP 4 353 418 A1

ON EUROPEAN PATENT APPLICATION NO.

EP 22 20 1613

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

29-03-2023
Patent document Publication Patent family Publication
cited in search report date member(s) date
EP 2497607 Al 12-09-2012 BR 112012010314 A2 20-03-2018
CN 102596508 A 18-07-2012
EP 2497607 Al 12-09-2012
JP 5537122 B2 02-07-2014
JP 2011093073 A 12-05-2011
RU 2012122755 A 10-12-2013
Us 2012255756 Al 11-10-2012
WO 2011052451 A1l 05-05-2011
CN 217434190 U 16-09-2022 NONE
EP 2949432 Al 02-12-2015 CN 201152938 Y 19-11-2008
EP 1900484 A2 19-03-2008
EP 2949432 Al 02-12-2015
Us RE44311 E 25-06-2013
Us RE44993 E 08-07-2014
uUs RE45112 E 09-09-2014
Us 2007084613 Al 19-04-2007
Us 2008110653 a1l 15-05-2008
WO 2008033310 a2 20-03-2008
EP 2631036 A2 28-08-2013 EP 2631036 A2 28-08-2013
us 2014056660 Al 27-02-2014
uUs 2016089734 Al 31-03-2016
US 7628219 B2 08-12-2009 CN 1644327 A 27-07-2005
DE 102004003202 Al 11-08-2005
FR 2865428 Al 29-07-2005
GB 2410205 a 27-07-2005
uUs 2005161241 A1l 28-07-2005
EP 2248632 al 10-11-2010 ca 2700038 Al 16-10-2010
CN 101890691 A 24-11-2010
EP 2248632 Al 10-11-2010
ES 2703763 T3 12-03-2019
HK 1146815 Al 15-07-2011
JP 5431006 B2 05-03-2014
JP 2010247277 A 04-11-2010
KR 20100114850 A 26-10-2010
PL 2248632 T3 30-04-2019
W 201131995 A 16-09-2011
Us 2010265097 a1l 21-10-2010
US 2022286024 Al 08-09-2022 CN 114423566 A 29-04-2022
DE 112020003467 T5 07-04-2022
JP 2021053733 A 08-04-2021

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

13

page 1 of 2




10

15

20

25

30

35

40

45

50

55

EPO FORM P0459

ANNEX TO THE EUROPEAN SEARCH REPORT

EP 4 353 418 A1

ON EUROPEAN PATENT APPLICATION NO.

EP 22 20 1613

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.

The members are as contained in the European Patent Office EDP file on

The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

29-03-2023
Patent document Publication Patent family Publication
cited in search report date member(s) date
uUs 2022286024 a1l 08-09-2022
WO 2021065172 Al 08-04-2021
EP 1398119 Al 17-03-2004 AT 463329 T 15-04-2010
CN 1494973 A 12-05-2004
EP 1398119 a1l 17-03-2004
JP 4754777 B2 24-08-2011
JP 2004261952 A 24-09-2004
JP 2011093091 A 12-05-2011

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

14

page 2 of 2




	bibliography
	abstract
	description
	claims
	drawings
	search report

