EP 4 434 677 A1

(19)

Europdisches
Patentamt

European

Patent Office

Office européen
des brevets

(12)

(43) Date of publication:
25.09.2024 Bulletin 2024/39

(21) Application number: 23182556.3

(22) Date of filing: 30.06.2023

(11) EP 4 434 677 A1

EUROPEAN PATENT APPLICATION

(51) International Patent Classification (IPC):
B25B 21/00 (2006.07) B25B 23/00 (2006.07)
B25F 5/00 (2006.07) B25F 5/02 (2006.01)

(52) Cooperative Patent Classification (CPC):
B25B 21/00; B25B 23/0014; B25B 23/0028;
B25F 5/001; B25F 5/02

(84) Designated Contracting States:
AL ATBE BG CH CY CZDE DKEE ES FIFRGB
GRHRHUIEISITLILTLULVMC ME MK MT NL
NO PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA
Designated Validation States:
KH MA MD TN

(30) Priority: 22.03.2023 CN 202320585598 U
22.03.2023 CN 202310286394
22.03.2023 CN 202320583788 U

(71) Applicant: Nanjing Chervon Industry Co., Ltd.
Nanjing, Jiangsu 211106 (CN)

(72) Inventors:
* ZUO, Changwei
Nanjing (CN)

* TONG, Shubin
Nanjing (CN)

« WANG, Xu
Nanjing (CN)

¢ CHEN, Binbin
Nanjing (CN)

(74) Representative: Sun, Yiming
HUASUN Patent- und Rechtsanwalte
FriedrichstraRe 33
80801 Miinchen (DE)

Remarks:

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

(54) POWER TOOL

(57) A power tool includes a main housing, a drive
mechanism, aworking head, and a connection assembly.
The connection assembly includes an input portion con-
nected to the drive mechanism and an output portion
connected to an output shaft. The connection assembly
rotates the working head about a first axis relative to the
main housing. The power tool includes a first transmis-
sion path. When the working head rotates about the first
axis relative to the main housing, components in the first
transmission path are allowed to deform or to be dis-
placed along a direction of the first transmission path.
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Description
TECHNICAL FIELD

[0001] The present application relates to a power tool
and, in particular, to a hand-held power tool.

BACKGROUND

[0002] Power tools include hand-held power tools and
benchtop power tools. Higher demands are placed on
the flexibility of working conditions and the compactness
of the hand-held power tools aimed at DIY enthusiasts
and home users among the hand-held power tools.
[0003] In the related art, rotary hand-held power tools
such as screwdrivers and drill tools are generally avail-
able in either a straight profile or an angular profile to
adapt to different usage scenarios. In some cases where
straight and angular tools must work together, both tools
must be on hand for constant alternation.

SUMMARY

[0004] Anobjectofthe presentapplicationis to provide
a power tool.

[0005] The presentapplication adopts the technical so-
lutions described below.

[0006] A power tool includes a main housing provided
with an accommodation space; a drive mechanism at
least partially accommodated in the accommodation
space and including a motor; a working head including
an output shaft, where the output shaft is driven by the
drive mechanism to rotate about an output axis; and a
connection assembly including an input portion connect-
ed to the drive mechanism and an output portion con-
nected to the output shaft, where the connection assem-
bly rotates the working head about a first axis relative to
the main housing. The power tool includes a first trans-
mission path, the first transmission path is a torque trans-
mission path from the drive mechanism through the con-
nection assembly to the output shaft, and when the work-
ing head rotates about the first axis relative to the main
housing, components in the first transmission path are
allowed to deform or to be displaced along a direction of
the first transmission path.

[0007] In some examples, the working head includes
a limit position for making the working head move about
the first axis to a limit, where when the working head is
located at the limit position, the included angle o. between
an axis of the input portion and an axis of the output
portion is less than or equal to 85 degrees.

[0008] In some examples, the working head includes
a limit position for making the working head move about
the first axis to a limit, where when the working head is
located at the limit position, the included angle o. between
an axis of the input portion and an axis of the output
portion is less than or equal to 70 degrees.

[0009] Insome examples, the working head further in-
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cludes a first position for making the axis of the input
portion parallel to or coincident with the axis of the output
portion.

[0010] In some examples, the limit position includes a
firstlimit position for making the working head move along
a first direction about the first axis to a limit, and the first
limit position is located on a side of the first position.
[0011] In some examples, the limit position further in-
cludes a second limit position for making the working
head move along a second direction opposite to the first
direction about the first axis to a limit, and the first limit
position and the second limit position are located on two
sides of the first position.

[0012] Insome examples, the ratio of the outputtorque
of the output shaft when the working head is located at
the limit position to the output torque of the output shaft
when the working head is located at the first position is
greater than or equal to 0.5 and less than or equal to 1.
[0013] In some examples, when the working head is
located at the first position, the output torque of the output
shaft is greater than or equal to 2.5 N'm.

[0014] In some examples, the ratio of the distance L1
between the first axis and a front end of the output shaft
to the maximum distance L between a rear end of the
main housing and the front end of the output shaft is
greater than or equal to 0.1 and less than or equal to 0.4.
[0015] In some examples, the ratio of the distance L1
between the first axis and a front end of the output shaft
to the maximum distance L between a rear end of the
main housing and the front end of the output shaft is
greater than or equal to 0.1 and less than or equal to 0.3.
[0016] In some examples, the drive mechanism in-
cludes a direct current power supply.

[0017] Insomeexamples,the directcurrentpower sup-
ply includes a battery and has a nominal voltage less
than orequalto 7.2 V.

[0018] In some examples, the ratio of the length L2 of
the direct current power supply to the maximum distance
L between a rear end of the main housing and a front
end of the output shaft is greater than or equal to 0.1 and
less than or equal to 0.6.

[0019] In some examples, when the working head ro-
tates about the first axis relative to the main housing, the
connection assembly is allowed to deform.

[0020] In some examples, when the working head ro-
tates about the first axis relative to the main housing, at
least one of the drive mechanism, the input portion, the
output portion, and the output shaft is allowed to be dis-
placed along the direction of the first transmission path.
[0021] A power tool includes a main housing provided
with an accommodation space; a drive mechanism at
least partially accommodated in the accommodation
space and including a direct current power supply and a
motor; a working head including an output shaft, where
the output shaftis driven by the drive mechanism torotate
about an output axis; and a connection assembly con-
necting the output shaft to the drive mechanism and in-
cluding at least one connector, where the at least one
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connector provides at least two orthogonal rotational de-
grees of freedom to rotate the working head about a first
axis relative to the main housing.

[0022] A power tool includes a main housing provided
with an accommodation space; a drive mechanism at
least partially accommodated in the accommodation
space and including a direct current power supply and a
motor; a working head including an output shaft, where
the output shaftis driven by the drive mechanism to rotate
about an output axis; and a connection assembly con-
necting the output shaft to the drive mechanism and in-
cluding at least one connector, where the at least one
connector provides at least two orthogonal rotational de-
grees of freedom to rotate the working head about a first
axis relative to the main housing. The ratio of the distance
L1 between the first axis and a front end of the output
shaft to the maximum distance L between a rear end of
the main housing and the front end of the output shaft is
greater than or equal to 0.1 and less than or equal to 0.4.
[0023] In some examples, the ratio of the distance L1
between the first axis and the front end of the output shaft
to the maximum distance L between the rear end of the
main housing and the front end of the output shaft is
greater than or equal to 0.1 and less than or equal to 0.3.
[0024] In some examples, the working head includes
a limit position for making the working head move about
the first axis to a limit, where when the working head is
located at the limit position, the included angle o. between
an axis of the motor and an axis of the output shaft is
less than or equal to 85 degrees.

[0025] Insomeexamples,the directcurrentpower sup-
ply includes a battery and has a nominal voltage less
than or equal to 7.2 V, and the maximum output torque
of the output shaft is greater than or equal to 2.5 N m.

BRIEF DESCRIPTION OF DRAWINGS

[0026]
FIG. 1 is a perspective view of an example of the
present application, where a working head is at a
limit position;
FIG. 2 is a perspective view of an example of the
present application, where a working head is at a
first position;
FIG. 3 is a structural view of an example of the
present application, where the working head is sep-

arately at the positions shown in FIGS. 1 and 2;

FIG. 4 is a sectional view of a power tool taken along
line A-A of FIG. 3;

FIG. 5isan enlarged view of a part structure in Figure
4

FIG. 6 is a schematic view of the internal structure
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of a power tool in FIG. 2 and a partial sectional view
of a gearbox housing;

FIG. 7 is an exploded view of part of the structures
of a power tool of an example of the present appli-
cation and mainly shows a main housing, an output
shaft housing, a positioning assembly, and a locking
assembly; and

FIG. 8 is an exploded view of part of the structures
of a power tool of an example of the present appli-
cation from another perspective and mainly shows
a main housing, an output shaft housing, a position-
ing assembly, and a locking assembly.

DETAILED DESCRIPTION

[0027] Inorderthatthe preceding object, features, and
advantages of the present application can be more ap-
parent and easierto understand, examples of the present
application are described below in detail in conjunction
with drawings. Numerous specific details are set forth
below to facilitate a thorough understanding of the
present application. However, the present application
can be implemented in many other manners than those
described herein, and those skilled in the art may make
similar modifications without departing from the conno-
tation of the present application. Therefore, the present
application is not limited by the examples disclosed be-
low.

[0028] Inthe description of the present application, the
terms "joined", "connected", and "fixed" are to be under-
stood in a broad sense unless otherwise expressly spec-
ified and limited. For example, the term "connected" may
refer to "fixedly connected", "detachably connected", or
integrated, may refer to "mechanically connected" or
"electrically connected", or may refer to "connected di-
rectly”, "connected indirectly through an intermediary",
"connected inside two elements", or "interaction relations
between two elements". For those of ordinary skill in the
art, specific meanings of the preceding terms in the
present application may be understood based on specific
situations.

[0029] Inthe presentapplication, unless otherwise ex-
pressly specified and limited, when a first feature is de-
scribed as "on" or "below" a second feature, the first fea-
ture and the second feature may be in direct contact or
be in contact via another feature between the two fea-
tures instead of being in direct contact. Moreover, when
the first feature is described as "on", "above", or "over"
the second feature, the first feature is right on, above, or
over the second feature or the first feature is obliquely
on, above, or over the second feature, or the first feature
is simply at a higher level than the second feature. When
the first feature is described as "under", "below", or "un-
derneath" the second feature, the first feature is right un-
der, below, or underneath the second feature or the first
feature is obliquely under, below, or underneath the sec-
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ond feature, or the first feature is simply at a lower level
than the second feature.

[0030] The present application is described below in
detail in conjunction with drawings and examples.
[0031] To describe technical solutions of the present
application clearly, "upper side", "lower side", "left side",
"right side", "front side", and "rear side" as shown in FIG.
1 are further defined.

[0032] AsshowninFIGS. 1to4, apowertool 1includes
aworking head 10, a main housing 20, and a drive mech-
anism 30. The working head 10 may output power directly
or may be connected to another work accessory to output
power. According to the working mode or output power
of the working head 10, the power tool 1 may be a cor-
responding tool, such as a screwdriver, a drill, or a
wrench. The working head 10 is connected to the main
housing 20 and rotates about a first axis 101 relative to
the main housing 20 under the action of an external force.
The working head 10 is connected to the drive mecha-
nism 30 and outputs power under the action of the drive
mechanism 30.

[0033] The working head 10 includes an output shaft
11. The output shaft 11 is driven by the drive mechanism
30 to rotate about an output axis 102. In this example,
the screwdriver is used as an example, and a mounting
groove 111 to which different bits are mounted is further
formed at the end of the output shaft 11. For example,
the mounting groove 111 is a standard hexagonal
groove. In other alternative examples, for example, the
power tool is the wrench, and a mounting head for mount-
ing a sleeve is formed at or connected to the end of the
output shaft 11. In other alternative examples, for exam-
ple, the power tool is the drill, and a collet assembly for
holding a drill bit is connected to the end of the output
shaft 11.

[0034] The main housing 20 includes a grip 22 and a
connecting portion 21, where the connecting portion 21
is formed at or connected to an end of the grip 22, and
the connecting portion 21 is used for connecting the work-
ing head 10. In this example, the main housing 20 ex-
tends along a third axis 103 as a whole. The connecting
portion 21 is located at the upper end of the main housing,
that is to say, the working head 10 is connected to the
upper end of the main housing 20. The connecting portion
21 is formed with a first accommodation space. The grip
22 is disposed below the connecting portion. The grip 22
is formed with a second accommodation space, and the
first accommodation space communicates with the sec-
ond accommodation space. Most of the drive mechanism
30 is disposed in the second accommodation space
formed by the grip 22. Itis to be understood that the main
housing 20 is substantially in the shape of a straight tube.
[0035] AsshowninFIGS. 4 to 6, the drive mechanism
30 includes a motor 32 and a direct current power supply
33. In this example, the motor 32 includes a drive shaft
rotatable about a drive axis. In this example, the drive
axis coincides with the third axis 103. In other alternative
examples, the drive axis and the third axis 103 are parallel
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to each other but do not coincide. In other alternative
examples, a certain included angle exists between the
drive axis and the third axis 103. In this example, the
motor 32 is specifically an electric motor, and the electric
motor 32 is used below instead of the motor in the sub-
sequent description, but it does not serve as a limitation
of the present invention.

[0036] Inthis example, the direct current power supply
33 is specifically a battery or a battery pack. The battery
or the battery pack mates with a corresponding power
circuit to supply power to the power tool 1. Those skilled
in the art should understand that the battery is a built-in
rechargeable battery or a replaceable standard battery.
The direct current power supply 33 may also be the bat-
tery pack. In some examples, the direct current power
supply 33 includes one battery. In some examples, the
direct current power supply includes multiple batteries.
It is to be understood that the number of cells in each
battery varies with the nominal voltage and capacity of
the battery, which does not limit the substantive content
of the present application. In this example, the direct cur-
rent power supply 33 has a nominal voltage less than or
equal to 7.2 V. In this example, the direct current power
supply has a nominal voltage less than or equal to 5 V.
[0037] In this example, the diameter of the grip is ba-
sically the same. In some examples, to increase the
amount of power stored in the direct current power supply
33 to prolong the service life thereof, the width of the grip
22 atthe corresponding position of the direct current pow-
er supply 33 increases.

[0038] A charging interface may be provided near the
end of the main housing 20, such as one or more of a
universal serial bus (USB) interface, a Type-C interface,
and a lighting interface. In this example, the charging
interface 231 is disposed at the bottom. The direct current
power supply 33 is electrically connected to the charging
interface 231. In some examples, the direct current power
supply 33 is the rechargeable battery removable from
the grip 22. The power tool is not limited to only using
the direct current power supply 33 for power supply. With
the corresponding rectification, filtering, and voltage reg-
ulation circuits, the power tool can be powered by not
only the direct current power supply but also the alter-
nating current power.

[0039] As shown in FIGS. 1 to 3 and FIGS. 7 and 8,
the working head 10 further includes a moving portion
12 and an output shaft housing 13. The moving portion
12 is formed on or connected to the output shaft housing
13. The output shaft housing 13 is wrapped around the
outer circumference of the output shaft 11. When the
output shaft 11 rotates about the output axis 102, the
output shaft housing 13 basically does not rotate with the
output shaft 11.

[0040] The moving portion 12 is connected to the main
housing 20. In this example, the moving portion 12 is
movably connected to the connecting portion 21 or is
disposed in the first accommodation space. When the
working head 10 rotates about the first axis 101 relative
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to the main housing 20, the moving portion 12 rotates
with the working head 10 about the first axis 101. The
connecting portion 21 on the main housing 20 is provided
with a rotation groove 211, the output shaft 11 protrudes
from the rotation groove 211, and the moving portion 12
is limited in the rotation groove 211. The connecting por-
tion 21 includes an arc-shaped or arc-like guide portion,
and the working head 10 moves along the guide portion.
In some examples, the rotation groove 211 may be a
closed groove body formed with a space in which the
moving portion 12 is placed. In some examples, the ro-
tation groove 211 may be an open groove and has a
limiting portion for limiting the movement of the moving
portion 12. The limiting portion is provided so that the
rotation groove 211 is formed with a limiting groove with
an opening in the first accommodation space. The output
shaft 11 protrudes from the rotation groove 211, and the
outer diameter of an end of the output shaft 11 connected
to the moving portion 12 is approximately equal to the
width of the rotation groove so that the end is engaged
with the rotation groove 211. The rotation groove 211 is
disposed on a circumferential side (that is, a side around
the first axis 101) of the connecting portion 21. In this
example, the circumferential side of the connecting por-
tion 21 is a curved surface, and the moving portion 12 is
a curved surface having a shape corresponding to the
circumferential side of the connecting portion. The sur-
face of the moving portion 12 fits the inner surface of the
connecting portion 21 so that the moving portion 12 is
movable along the rotation groove 211 on the connecting
portion 21.

[0041] As shown in FIGS. 4 to 6, in this example, the
power tool 1 further includes a connection assembly 50.
The connection assembly 50 rotates the working head
10 about the first axis 101 relative to the main housing
11. The connection assembly 50 transmits the torque
outputted by the drive mechanism 30 to the output shaft
11. The power tool 1 includes a first transmission path.
The first transmission path is a torque transmission path
from the drive mechanism 30 through the connection as-
sembly 50 to the output shaft 11. In this example, after
the electric motor 32 is powered on, the drive shaft of the
electric motor 32 rotates to generate torque. The drive
mechanism 30 transmits the torque to the output shaft
11 through the connection assembly 50. The output shaft
11 outputs torque and the torque acts on a fastener,
thereby forming a torque transmission path from the drive
mechanism 30 through the connection assembly 50 to
the output shaft 11, that is, the first transmission path. It
is to be understood that when the working head 10 rotates
about the first axis 101 relative to the main housing 20,
an axis P of the first transmission path changes with the
rotation of the working head 10, that is, the rotation of
the output shaft 11. That is, the starting point of the axis
P of the first transmission path is the electric motor 32,
and the end point of the axis P passes through the output
shaft 11. Therefore, the axis P of the first transmission
path is a curve or a straight line from the electric motor

10

15

20

25

30

35

40

45

50

55

32 through the connection assembly 50 to the output
shaft 11. The direction of the first transmission path is
from the starting point to the end point of the axis P of
the first transmission path.

[0042] The connection assembly 50 includes an input
portion 50a connected to the drive mechanism 30 and
an output portion 50b connected to the output shaft 11.
The input portion 50a and the output portion 50b are two
independent components connected to each other or dif-
ferent parts of the same component. When the working
head 10 rotates about the first axis 101 relative to the
main housing 20, the components in the first transmission
path are allowed to deform or to be displaced along the
direction of the first transmission path. That is to say, the
component group in the first transmission path includes
atleast one component thatis orincludes a flexible struc-
ture, or at least two components in the component group
in the first transmission path are in a floating connection.
In this manner, when the working head 10 rotates about
the first axis 101, the axis P of the first transmission path
may bend or change in angle, thereby releasing the axial
limit of the components in the first transmission path. In
this example, the input portion 50a and the output portion
50b are independent components connected to each oth-
er. When the working head 10 rotates about the first axis
101 relative to the main housing 20, at least one of the
drive mechanism 30, the input portion 50a, the output
portion 50b, and the output shaft 11 is allowed to be dis-
placed along the direction of the first transmission path.
In some examples, the input portion 50a and the output
portion 50b are different parts of the same component,
for example, this component may be a flexible cable or
a flexible shaft. When the working head 10 rotates about
the first axis 101 relative to the main housing 20, the
connection assembly 50 is allowed to deform.

[0043] As an example of the present application, the
connection assembly 50 includes a universal joint 50c.
In this example, the universal joint 50c includes a first
universal joint 51 and a second universal joint 52 con-
nected to each other, that is, the universal joint 50c may
be a duplex universal joint. The first universal joint 51
may provide at least two orthogonal rotational degrees
of freedom. The second universal joint 52 may provide
at least two orthogonal rotational degrees of freedom.
[0044] Thefirstuniversaljoint51isusedasanexample
for the description of the specific structure. The first uni-
versal joint 51 includes a first input portion 511, a first
output portion 513, and a first holding portion 512. The
first holding portion 512 connects the first input portion
511 to the first output portion 513. In this example, the
first holding portion 512 is a spherical retaining frame
composed of a spherical base 5121 and a corresponding
ball head 5122. Any one of the first input portion 511 and
the first output portion 513 forms or is connected to the
spherical base 5121, and the other one of the first input
portion 511 and the first output portion 513 forms or is
connected to the ball head 5122. In this example, the
drive mechanism 30 is connected to an end of the first
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input portion 511, and the spherical base 5121 is formed
at the other end of the first input portion 511. The ball
head 5122 is formed at an end of the first output portion
513, and the second universal joint 52 is connected to
the other end of the first output portion 513. Rolling balls
are disposed in the ball head 5122 to keep the ball head
5122 in the spherical base 5121 and enable the first uni-
versal joint 51 to achieve variable-angle power transmis-
sion. The dimension of part of the first input portion 511,
the first output portion 513, and the first holding portion
512 with the largest radial dimension is defined as the
maximum radial dimension R1 of the first universal joint
51. In this example, the diameter of the spherical base
5121 is the maximum radial dimension R1 of the first
universal joint 51. The ratio of the maximum radial di-
mension R1 of the first universal joint 51 to the outer
diameter dimension R2 of the electric motor 32 is greater
than or equal to 0.1 and less than or equal to 0.9. It is to
be explained that when the electric motor 32 is an inrun-
ner motor, the outer diameter of the electric motor 32 is
the diameter of stator laminations. When the electric mo-
tor 32 is an outrunner motor, the outer diameter of the
electricmotor 32 is the diameter of arotor sleeve. In some
examples, the ratio of the maximum radial dimension R1
of the first universal joint 51 to the outer diameter dimen-
sion R2 of the electric motor 32 is greater than or equal
to 0.1 and less than or equal to 0.7. In some examples,
the ratio of the maximum radial dimension R1 of the first
universal joint 51 to the outer diameter dimension R2 of
the electric motor 32 is greater than or equal to 0.1 and
less than or equal to 0.6. In some examples, the ratio of
the maximum radial dimension R1 of the first universal
joint 51 to the outer diameter dimension R2 of the electric
motor 32 is greater than or equal to 0.2 and less than or
equal to 0.9.

[0045] Inthisexample, the ballhead 5122 forms a float-
ing connection with the spherical base 5121. When the
working head 10 rotates around the first axis 101 relative
to the main housing 20, the ball head 5122 floats relative
to the spherical base 5121, that is to say, there is a gap
between the ball head 5122 and the spherical base 5121
so that the ball head 5122 can move relative to the spher-
ical base 5121 in the direction of the first transmission
path. The ball head 5122 can be understood as a partin
the first transmission path that can be displaced along
the direction of the first transmission path.

[0046] As can be seen from the related art, the outer
diameter of the electric motor affects the performance of
the electric motor. In the first transmission path, the con-
nection assembly 50 needs to ensure sufficient strength
so that the torque can be transmitted to the output shaft
11. In this manner, breaking or unspecified deformation
ofthe connection assembly can be avoided during torque
transmission. The increase of the diameter or volume of
the connection assembly 50 improves the strength of the
connection assembly, but the feel of the product are af-
fected and the cost of the productisincreased. Therefore,
a relatively balanced and proper relationship is required
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between the connection assembly 50 and the electric
motor 32. The ratio of the maximum radial dimension R1
of the first universal joint to the outer diameter dimension
R2 of the electric motor 32 is defined to be greater than
or equal to 0.1 and less than or equal to 0.9. In some
examples, the ratio of the maximum radial dimension R1
of the first universal joint to the outer diameter dimension
R2 of the electric motor 32 is defined to be greater than
or equal to 0.1 and less than or equal to 0.7. In some
examples, the ratio of the maximum radial dimension R1
of the first universal joint to the outer diameter dimension
R2 of the electric motor 32 is defined to be greater than
or equal to 0.2 and less than or equal to 0.7 so that the
strength of the connection assembly 50 can be ensured
during torque transmission. The overall compactness of
the power tool is improved, providing a better use effect.
[0047] In some alternative examples, the number of
universal joints included in the connection assembly is
not limited. The number of universal joints may be one
or more than two, which does not limit the substantive
content of the present application.

[0048] Insome alternative examples, the firstuniversal
joint 51 is a cross shaft universal joint. The first holding
portion is a cross shaft part connecting the first input por-
tion to the first output portion. The diameter of the first
holding portion is the diameter of the smallest circle en-
closing the cross shaft part.

[0049] In this example, the first universal joint 51 and
the second universal joint 52 are spherical universal
joints with the same structure. In some examples, the
first universal joint and the second universal joint may
have the same structure but different dimensions. In
some examples, the first universal joint and the second
universal joint may have different structures and different
dimensions. Itis to be understood that when the universal
joint 50c includes two or more single universal joints, the
maximum radial dimension R1 of the universal joint 50c
is the maximum value among the radial dimensions of
the input portion, the output portion, and the holding por-
tion of each single universal jointin the universal joint 50c.
[0050] In this example, the connection assembly 50
further includes an intermediate piece 53. The interme-
diate piece 53 is used for displaying the logo or special
appearance of the product, a product shape, or product
information. For example, the intermediate piece 53 is
used for indicating the rotational angle of the working
head 10 about the first axis 101 or the rotational speed
of the output shaft 11. In some examples, a state display
unit is disposed on the intermediate piece 53. The state
display unit includes a liquid crystal display (LCD)/light-
emitting diode (LED) display screen, a buzzer, a compo-
nent like a light-emitting diode, or another component
with a prompt function, and the state display unit is used
for performing a state display or giving a prompt when
the power tool has an abnormal working state or a low
battery. A specific prompt mode varies with the definition
and requirement of the product. It is to be understood
that the specific prompt mode has been fully disclosed
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to those skilled in the art. It is to be understood that the
intermediate piece does not belong to the components
of the universal joint 50c, and the dimension of the inter-
mediate piece does not belong to the dimension of the
universal joint 50c.

[0051] Asshownin FIGS. 1 to 3, the working head 10
includes a limit position and a first position. The limit po-
sition is a position for making the working head 10 move
about the first axis 101 to the limit, and the first position
is a position for making the axis of the input portion 50a
parallel to or coincident with the axis of the output portion
50b. In this example, the axis of the input portion 50a
coincides with the drive axis of the electric motor 32 and
the third axis 103. The axis of the output portion 50b
coincides with the output axis 102 of the output shaft 11.
As shown in FIG. 2, when the working head 10 is at the
first position, the third axis 103 coincides with the output
axis 102. The included angle o between the axis of the
input portion 50a, that is, the third axis 103 and the axis
of the output portion 50b, that is, the output axis 102, is
0 degrees. As shown in FIG. 1, when the working head
10 is at the limit position, the included angle o between
the axis of the input portion 503, that is, the third axis 103
and the axis of the output portion 50b, that is, the output
axis 102, is less than or equal to 85 degrees. In some
examples, when the working head 10 is at the limit posi-
tion, o is less than or equal to 70 degrees, 60 degrees,
or 50 degrees. The included angle o between the axis of
the input portion 50a, that is, the third axis 103 and the
axis of the output portion 50b, that is, the output axis 102,
when the working head 10 is at the limit position is limited
so thatthe output torque of the output shaft 11 is ensured,
and the torque transmission efficiency of the connection
assembly is ensured. When the working head 10 is at
the first position, the connection assembly 50 has the
maximum torque transmission efficiency. The torque
transmission efficiency of the connection assembly 50
when the working head 10 is at the limit position is lower
than the torque transmission efficiency of the connection
assembly 50 when the working head 10 is at the first
position. In this example, at the limit position, the included
angle o between the axis of the input portion 50a, that
is, the third axis 103, and the axis of the output portion
50b, that is, the output axis 102, is less than or equal to
85 degrees so that the ratio of the output torque of the
output shaft 11 when the working head 10 is at the limit
position to the output torque of the output shaft 11 when
the working head 10 is at the first position is greater than
or equal to 0.5 and less than or equal to 1, thereby en-
suring the torque transmission efficiency of the connec-
tion assembly. In some examples, the ratio of the output
torque of the output shaft 11 when the working head 10
is located at the limit position to the output torque of the
output shaft 11 when the working head 10 is located at
the first position is greater than or equal to 0.6 and less
than or equal to 1. In this example, when the working
head 10 is located at the first position, the output torque
of the output shaft 11 is greater than or equal to 2.5 N-m.

10

15

20

25

30

35

40

45

50

55

[0052] Inthis example, the limit position includes a first
limit position for making the working head 10 move along
afirstdirection about the first axis 101 to the limit. Multiple
positions for locking the working head 10 may further be
included between the first position and the first limit po-
sition. As shown in FIGS. 7 and 8, the power tool 1 further
includes a positioning assembly 40. The positioning as-
sembly 40 is used for positioning the rotational position
of the working head 10 about the first axis 101 relative
to the main housing 20. The positioning assembly 40 is
disposed between the moving portion 12 and the con-
necting portion 21 and couples the moving portion 12 to
the connecting portion 21 to stop the working head 10 at
a set position.

[0053] The positioning assembly 40 includes a base
41, a positioning member 42, and a positioning groove
43. Multiple positioning grooves 43 are provided. The
multiple positioning grooves 43 are disposed on the inner
side of the connecting portion 21. In this example, mul-
tiple angle indicators 213 are disposed on the outer side
of the connecting portion 21, that is, a side observable
by the user. The number of the angle indicators 213 is
the same as the number of the positioning grooves 43.
The base 41 is disposed on the working head 10. In this
example, the base 41 is disposed on the output shaft
housing 13. The base 41 extends along the direction of
the first axis 101. The positioning member 42 connects
the moving portion 12 to the connecting portion 21. An
end of the positioning member 42 is connected to the
base 41, and the other end of the positioning member 42
is clutchably connected to the positioning groove 43. The
positioning member 42 is movable in the base 41 relative
to the moving portion 12. The movement of the position-
ing member 42 is caused by the rotation of the working
head 10 about the direction of the first axis 101, and the
shape of the multiple positioning grooves 43 corresponds
to the shape of the positioning member 42. The position-
ing groove 43 is connected to the positioning member 42
to position the working head 10. The position of each
positioning groove 43 corresponds to a different rotation-
al angle of the working head 10.

[0054] When the working head 10 rotates from a cer-
tain angle to another angle, the positioning member 42
moves from a corresponding positioning groove 43 into
the the base 41 and then moves from the base 41 to
another positioning groove 43. In this example, the po-
sitioning member 42 includes a rolling ball 421 and a
telescopic member 422. When the working head 10 ro-
tates, therolling ball421 movesin an adjacent positioning
groove 43 to a groove wall and is then pressed by the
groove wall, and the rolling ball 421 biases the telescopic
member 422. When the rolling ball 421 enters one posi-
tioning groove 43, the telescopic member 422 supports
the rolling ball 421 to keep the rolling ball 421 in the po-
sitioning groove 43.

[0055] AsshowninFIGS.4to07,the powertool 1 further
includes a locking assembly 60 for positioning the rota-
tional position of the working head 10 about the first axis
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101 relative to the main housing 20. Itis to be understood
that the limiting force provided by the positioning assem-
bly 40 is not enough to ensure that the working head 10
and the main housing 20 do not move relative to each
other during operation. That is to say, when the position-
ing assembly 40 completes the positioning, the relative
motion between the working head 10 and the main hous-
ing 20 can be restricted, but when the torque output work
is performed, the positioning state of the positioning as-
sembly 40 is easily destroyed. The locking assembly 60
can provide a locking force sufficient to keep the working
head 10 and the main housing 20 in a relatively locked
state stably during operation.

[0056] The locking assembly 60 includes first teeth 61,
second teeth 62, and a trigger 63. The first teeth 61 and
the second teeth 62 are engaged with each other. The
first teeth 61 are formed around the circumferential di-
rection of the working head 10. In this example, the first
teeth 61 are disposed on the output shaft housing 13 and
are disposed on the outer circumference of a first through
hole 131. The trigger 63 is partially disposed outside the
main housing 20 and is used for the user to trigger. The
trigger 63 is connected to the second teeth 62. The trigger
63 includes a locked position and an unlocked position,
where when the trigger 63 is at the locked position, the
first teeth 61 and the second teeth 62 are engaged with
each other. When the trigger member 63 is triggered to
move to the unlocked position, the second teeth 62 are
displaced and disengaged from the first teeth 61, and at
this time, the working head 10 can rotate about the first
axis 101 relative to the main housing 20. The trigger 63
is disposed on the same side as a torque regulation op-
erating member 173 and a switching operating member.
The trigger 63 is located at the upper position of the grip.
The trigger 63 is disposed at a position where the thumb
can operate when the palm of the user holds the grip.
[0057] Inthis example, the locking assembly 60 further
includes a biasing element 64 connected to the trigger
63. The biasing element 64 provides a biasing force to
move the trigger 63 from the unlocked position to the
locked position, that is, a biasing force to move the sec-
ond teeth 62 toward the first teeth 61. It is to be under-
stood that the number of the positioning grooves 43 in
the positioning assembly 40 corresponds to the number
of the first teeth 61.

[0058] In some examples, the limit position includes a
second limit position for making the working head 10
move along a second direction about the first axis 101
to the limit. The first limit position and the second limit
position are located on two sides of the first position. The
first position is an intermediate position, the first limit po-
sition is in front of the first position, and the second limit
position is behind the first position. The second limit po-
sition and the first limit position may be arranged sym-
metrically with respect to the first position, or the second
limit position may be closer to the first position than the
first limit position.

[0059] AsshowninFIGS. 4 to 6, the drive mechanism
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30 further includes a transmission assembly 31. The
transmission assembly 31, the electric motor 32, and the
direct current power supply 33 are connected from top
to bottom in sequence. In this example, the transmission
assembly 31, the electric motor 32, and the direct current
power supply 33 are disposed in the second accommo-
dation space, or atleast most of the transmission assem-
bly 31, the electric motor 32, and the direct current power
supply 33 are disposed in the second accommodation
space.

[0060] The transmission assembly 31 is used for trans-
mitting power outputted by the electric motor 32 to the
output shaft 11. The transmission assembly 31 is dis-
posed between the output shaft 11 and the electric motor
32, and the transmission assembly 31 is at least partially
or entirely disposed in the grip 22 and may be at least
partially disposed in the connecting portion 21. In this
example, the transmission assembly 31 adopts a planet
gear deceleration mechanism. The transmission assem-
bly 31 includes a planetary gearset 311 of three stages
or more than three stages and a gearbox housing 312.
An internal tooth structure is disposed on the inner side
of the gearbox housing 312. Since the working principle
of the planet gear deceleration mechanism and the prin-
ciple of deceleration generated by the transmission as-
sembly or the speed regulation principle of the planet
gear have been fully disclosed to those skilled in the art,
a detailed description is omitted herein for the brevity of
the description.

[0061] As shown in FIGS. 3 and 4, the distance be-
tween the rear end of the main housing and the front end
of the output shaft when the working head 10 is at the
first position is defined as the maximum distance L. The
distance between the first axis 101 and the front end of
the output shaft 11 is L1. It is to be explained that in this
example, a clamping portion for clamping the accessory
is formed on a shaft body of the output shaft, and the
front end of the output shaft is the front end of the shaft
body. In some examples, the output shaft includes the
shaft body and the clamping portion, the clamping portion
is fixedly connected to the shaft body, and the front end
of the output shaft is the frontmost part of the shaft body
and the clamping portion. In some examples, the output
shaft includes the shaft body and the clamping portion,
and the clamping portion is detachably connected to the
shaft body. That is to say, after the clamping portion of
the power tool is detached, when the shaft body can still
drive the accessory to work, the front end of the output
shaft is the front end of the shaft body. In this example,
the ratio of the distance L1 between the first axis 101 and
the front end of the output shaft 11 to the maximum dis-
tance L is greater than or equal to 0.1 and less than or
equal to 0.4. In some examples, the ratio of the distance
L1 between the first axis and the front end of the output
shaft to the maximum distance L is greater than or equal
to 0.1 and less than or equal to 0.35. In some examples,
the ratio of the distance L1 between the first axis and the
front end of the output shaft to the maximum distance L
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is greater than or equal to 0.1 and less than or equal to
0.3 so that the working head is more suitable for a narrow
space. In this example, the distance L1 between the first
axis and the front end of the output shaft is less than or
equal to 65 mm. In some examples, the distance L1 be-
tween the first axis and the front end of the output shaft
is less than or equal to 60 mm. In some examples, the
distance L1 between the first axis and the front end of
the output shaft is less than or equal to 55 mm. In some
examples, the distance L1 between the first axis and the
frontend of the output shaftisless than or equal to 50 mm.
[0062] Insome examples, the distance L3 between the
first axis 101 and the rear end of the main housing is less
than or equal to 230 mm. In some examples, the distance
L3 between the first axis 101 and the rear end of the main
housing is less than or equal to 210 mm. In some exam-
ples, the distance L3 between the first axis 101 and the
rear end of the main housing is less than or equal to 195
mm.

[0063] In this example, the direct current power supply
33 is built in the main housing. When the working head
10 is at the first position, the ratio of the length L2 of the
direct current power supply 33 to the maximum distance
L between the rear end of the main housing and the front
end of the output shaft is greater than or equal to 0.1 and
less than or equal to 0.6. In some examples, when the
working head 10 is at the first position, the ratio of the
length L2 of the direct current power supply 33 to the
maximum distance L between the rear end of the main
housing and the front end of the output shaft is greater
than orequal to 0.1 and less than orequal to 0.5. In some
examples, when the working head 10 is at the first posi-
tion, the ratio of the length L2 of the direct current power
supply 33 to the maximum distance L between the rear
end of the main housing and the front end of the output
shaftis greater than or equal to 0.1 and less than or equal
to 0.4 so that the whole power tool is compact. The length
L2 of the direct current power supply 33 is the length of
the battery or battery pack of the direct current power
supply 33 along the direction of the third axis 103. In this
example, the weight of the power tool is less than or equal
to 400 g. In some examples, the direct current power
supply 33 is a battery pack, the battery packis detachably
mounted in the main housing, and the direct current pow-
er supply 33 is partially mounted in the main housing. In
this case, the length L2 of the direct current power supply
33 is the length of the battery pack.

[0064] As shownin FIGS. 1to 3 and FIGS. 7and 8, a
window portion 14 is disposed in the main housing 20
and used for displaying the internal structure of the power
tool 1. In this example, the window portion 14 is disposed
on the connecting portion 21, and the position of the win-
dow portion 14 is opposite to the position of the connec-
tion assembly 50 so that part of the structure of the con-
nection assembly 50 is displayed in the window portion.
[0065] AsshowninFIGS. 1to 3, the powertool 1 further
includes a switch assembly including at least two switch-
es that are used for controlling different functions of the
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electric motor and a controller. The switch assembly in-
cludes operating members and corresponding switch el-
ements. The operating members include a main switch
operating member 171, the torque regulation operating
member 173, and the switching operating member. The
main switch operating member 171 corresponds to a
main switch and is used for controlling the start and stop
of the electric motor 32. The torque regulation operating
member 173 and the switching operating member send
different signals to the controller to control the output
torque of the output shaft 11 and switch a forward rotation
state and a reverse rotation state of the electric motor
32. The main switch operating member 171 is disposed
at the joint of the grip 22 and the connecting portion 21.
In this example, the main switch operating member 171
is disposed on a side adjacent to the window portion 14.
The switching operating member is coupled to the main
switch operating member 171. The torque regulation op-
erating member 173 is disposed on the grip 22. In some
examples, the torque regulation operating member 173
is disposed near the lower end of the grip 22. The torque
regulation operating member 173 is disposed on the
same side as the window portion 14. That is to say, the
main switch operating member 171 and the torque reg-
ulation operating member 173 are disposed on adjacent
sides. Itis to be understood thatthe main switch operating
member 171 and the torque regulation operating member
173 are staggered at an angle on the main housing 20
around the third axis 103. In this example, a torque indi-
cator light 1721 is disposed near the torque regulation
operating member 173. Different display states of the
torque indicator light 1721 indicate different output
torque. The torque indicator light 1721 and the torque
regulation operating member 173 are disposed on the
same side of the grip 22. In other alternative examples,
the switching operating member and the main switch op-
eratingmember 171 are disposed independently and dis-
posed on the same side of the grip 22.

[0066] In this example, the torque regulation operating
member 173 is integrated with a locking function, or a
lock is disposed near the torque regulation operating
member 173. That is, the lock can control the connection
and disconnection of the electrical connection between
the electric motor and the direct current power supply.
[0067] The controller is disposed on a control circuit
board 16. The control circuit board 16 includes a printed
circuit board (PCB) and a flexible printed circuit (FPC)
board. The controller uses a dedicated control chip, for
example, a single-chip microcomputer and a microcon-
troller unit (MCU).

[0068] The operating members are connected to the
corresponding switches. The switches are electrically
connected to the controller. According to different signals
sent by the switches, the controller performs correspond-
ing control actions on the electric motor.

[0069] The control circuit board 16 is electrically con-
nected to the drive mechanism 30. The control circuit
board 16 is disposed in the grip 22 and is parallel or ba-
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sically parallel to the drive mechanism 30 or the third axis
103. Being basically parallel refers to the case where the
included angle between the control circuit board 16 and
the drive mechanism 30 or the third axis 103 is less than
or equal to 10 degrees.

[0070] As shown in FIG. 2, the power tool 1 further
includes a lighting assembly 15. The lighting assembly
15is disposed on the working head 10 and provides light
for illuminating a working region. The lighting assembly
15 rotates with the working head 10 about the first axis
101 and always provides light for illuminating the working
position of the output shaft 11. The lighting assembly 15
includes a lighting element for emitting light, and the light-
ing element is disposed in the output shaft housing 13
and located on a side of the output shaft 11. In other
alternative examples, the lighting element is disposed
around the output shaft.

[0071] As shown in FIGS. 4 to 8, in this example, the
connecting portion 21 includes a left connecting portion
214 and a right connecting portion 215 that are assem-
bled with each other. The right connecting portion 215 is
integrally formed with the grip 22. That is to say, the ba-
sically cylindrical grip 22 is integrally formed with the right
connecting portion 215. The left connecting portion 214
is detachably connected to the right connecting portion
215, so as to increase the strength of the main housing
20. The bottom of the main housing 20 further includes
a lower cover 23 connected to the lower opening of the
right connecting portion 215. The charging interface 231
is disposed on the lower cover 23.

[0072] To make the main housing more comfortable
for the user to hold, the outer circumference of the main
housing is covered with soft materials, such as rubber,
silicone, and soft plastic. In this example, the soft mate-
rials are disposed near the grip and the working head.

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

amain housing (20) provided with an accommo-
dation space;

a drive mechanism at least partially accommo-
dated in the accommodation space and com-
prising a motor (32);

a working head (10) comprising an output shaft
(11), wherein the output shaft is driven by the
drive mechanism to rotate about an output axis
(102); and

a connection assembly (50) comprising an input
portion (50a) connected to the drive mechanism
and an output portion (50b) connected to the
output shaft, wherein the connection assembly
rotates the working head around afirst axis (101)
relative to the main housing;

wherein the power tool comprises a first trans-
mission path, the first transmission path is a

10

15

20

25

30

35

40

45

50

55

10

torque transmission path from the drive mech-
anism through the connection assembly to the
output shaft, and at least a component in the
first transmission path are allowed to deform or
tobe displaced along a direction of the first trans-
mission path when the working head rotates
about the first axis relative to the main housing.

The power tool of claim 1, wherein the working head
comprises a limit position where the working head
moves to a limit around the first axis, and anincluded
angle a between an axis of the input portion and an
axis of the output portion is less than or equal to 85
degrees when the working head is located at the limit
position.

The power tool of claim 1, wherein the working head
comprises a limit position where the working head
moves to a limit around the first axis, and anincluded
angle a between an axis of the input portion and an
axis of the output portion is less than or equal to 70
degrees when the working head is located at the limit
position.

The power tool of claim 2, wherein the working head
further comprises a first position where the axis of
the input portion is parallel to or coincident with the
axis of the output portion.

The power tool of claim 4, wherein the limit position
comprises a first limit position where the working
head moves to a limit along a first direction around
the first axis, and the first limit position is located on
a side of the first position.

The power tool of claim 5, wherein the limit position
further comprises a second limit position where the
working head moves to a limit along a second direc-
tion opposite to the first direction around the first axis,
and the first limit position and the second limit posi-
tion are located on two sides of the first position.

The power tool of claim 4, wherein a ratio of output
torque of the output shaft when the working head is
located at the limit position to output torque of the
output shaft when the working head is located at the
first position is greater than or equal to 0.5 and less
than or equal to 1.

The power tool of claim 4, wherein when the working
head is located at the first position, output torque of
the output shaft is greater than or equal to 2.5 N m.

The power tool of claim 1, wherein a ratio of a dis-
tance L1 between the first axis and a front end of the
output shaft to a maximum distance L between arear
end of the main housing and the front end of the
output shaft is greater than or equal to 0.1 and less



10.

1.

12.

13.

14.

15.

19 EP 4 434 677 A1 20

than or equal to 0.4.

The power tool of claim 9, wherein the ratio of the
distance L1 between the first axis and the front end
of the output shaft to the maximum distance L be-
tween the rear end of the main housing and the front
end of the output shaft is greater than or equal to 0.1
and less than or equal to 0.3.

The power tool of claim 1, wherein the drive mech-
anism comprises a direct current power supply (33).

The power tool of claim 11, wherein the direct current
power supply comprises a battery and has a nominal
voltage less than or equal to 7.2 V.

The power tool of claim 11, wherein aratio of alength
L2 of the direct current power supply to a maximum
distance L between a rear end of the main housing
and a front end of the output shaft is greater than or
equal to 0.1 and less than or equal to 0.6.

The power tool of claim 1, wherein when the working
head rotates about the first axis relative to the main
housing, the connection assembly is allowed to de-
form.

The power tool of claim 1, wherein when the working
head rotates about the first axis relative to the main
housing, at least one of the drive mechanism, the
input portion, the output portion, and the output shaft
is allowed to be displaced along the direction of the
first transmission path.

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

1.

A power tool (1), comprising:

amain housing (20) provided with an accommo-
dation space;

a drive mechanism at least partially accommo-
dated in the accommodation space and com-
prising a motor (32);

a working head (10) comprising an output shaft
(11), wherein the output shaft (11) is driven by
the drive mechanism to rotate about an output
axis (102); and

a connection assembly (50) comprising an input
portion (50a) connected to the drive mechanism
and an output portion (50b) connected to the
output shaft (11), wherein the connection as-
sembly (50) rotates the working head (10)
around a first axis (101) relative to the main
housing (20);

wherein the power tool (1) comprises a first
transmission path, the first transmission path is
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atorque transmission path from the drive mech-
anism through the connection assembly (50) to
the output shaft (11), and at least a component
in the first transmission path are configured to
be deformed or to be displaced along a direction
of the first transmission path when the working
head (10) rotates about the first axis (101) rela-
tive to the main housing (20); characterized in
that

the working head (10) comprises a limit position
where the working head (10) moves to a limit
around thefirstaxis (101), and anincluded angle
o between an axis of the input portion (50a) and
an axis of the output portion (50b) is less than
or equal to 85 degrees when the working head
(10) is located at the limit position.

The power tool (1) of claim 1, wherein the working
head (10) comprises a limit position where the work-
ing head (10) moves to a limit around the first axis
(101), and an included angle o between an axis of
the input portion (50a) and an axis of the output por-
tion (50b) is less than or equal to 70 degrees when
the working head (10) is located at the limit position.

The power tool (1) of claim 1, wherein the working
head (10) further comprises a first position where
the axis of the input portion (50a) is parallel to or
coincident with the axis of the output portion (50b).

The power tool (1) of claim 3, wherein the limit posi-
tion comprises a first limit position where the working
head (10) moves to a limit along a first direction
around the first axis (101), and the first limit position
is located on a side of the first position.

The power tool (1) of claim 4, wherein the limit posi-
tion further comprises a second limit position where
the working head (10) moves to a limit along a sec-
ond direction opposite to the first direction around
the first axis (101), and the first limit position and the
second limit position are located on two sides of the
first position.

The powertool (1) of claim 3, wherein aratio of output
torque of the output shaft (11) when the working head
(10) is located at the limit position to output torque
of the output shaft (11) when the working head (10)
is located at the first position is greater than or equal
to 0.5 and less than or equal to 1.

The power tool (1) of claim 3, configured for when
the working head (10) is located at the first position,
output torque of the output shaft (11) is greater than
or equal to 2.5 N-m.

The power tool (1) of claim 1, wherein a ratio of a
distance L1 between the first axis (101) and a front
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end of the output shaft (11) to a maximum distance
L between a rear end of the main housing (20) and
the front end of the output shaft (11) is greater than
or equal to 0.1 and less than or equal to 0.4.

The power tool (1) of claim 8, wherein the ratio of
the distance L1 between the first axis (101) and the
front end of the output shaft (11) to the maximum
distance L between the rear end of the main housing
(20) and the front end of the output shaft (11) is great-
er than or equal to 0.1 and less than or equal to 0.3.

The powertool (1) of claim 1, wherein the drive mech-
anism comprises a direct current power supply (33).

The power tool (1) of claim 10, wherein the direct
current power supply comprises a battery and has a
nominal voltage less than or equal to 7.2 V.

The power tool (1) of claim 10, wherein a ratio of a
length L2 of the direct current power supply to a max-
imum distance L between a rear end of the main
housing (20) and a front end of the output shaft (11)
is greater than or equal to 0.1 and less than or equal
to 0.6.

The powertool (1) of claim 1, wherein when the work-
inghead (10) rotates about the firstaxis (101) relative
to the main housing (20), the connection assembly
(50) is allowed to deform.

The powertool (1) of claim 1, wherein when the work-
inghead (10) rotates about the firstaxis (101) relative
to the main housing (20), at least one of the drive
mechanism, the input portion (50a), the output por-
tion (50b), and the output shaft (11) is allowed to be
displaced along the direction of the first transmission
path.
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