
Processed by Luminess, 75001 PARIS (FR)

(19)
EP

4 
39

7 
44

0
A

1
*EP004397440A1*

(11) EP 4 397 440 A1
(12) EUROPEAN PATENT APPLICATION

published in accordance with Art. 153(4) EPC

(43) Date of publication: 
10.07.2024 Bulletin 2024/28

(21) Application number: 22863086.9

(22) Date of filing: 12.08.2022

(51) International Patent Classification (IPC):
B25B 23/147 (2006.01) B25B 23/14 (2006.01)

B25B 23/18 (2006.01) B25B 19/00 (2006.01)

(52) Cooperative Patent Classification (CPC): 
B25B 19/00; B25B 23/00; B25B 23/14; 
B25B 23/147; B25B 23/18 

(86) International application number: 
PCT/CN2022/112103

(87) International publication number: 
WO 2023/029946 (09.03.2023 Gazette 2023/10)

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA ME
Designated Validation States: 
KH MA MD TN

(30) Priority: 30.08.2021 CN 202111007455

(71) Applicant: Tianze Electric Power (Tianjin) Co., Ltd
Tianjin 301899 (CN)

(72) Inventors:  
• FAN, Guangming

Tianjin 301899 (CN)
• QUAN, Wei

Tianjin 301899 (CN)
• HUANG, Guihong

Tianjin 301899 (CN)

(74) Representative: Bianchetti & Minoja with
Trevisan & Cuonzo IPS SRL
Via Plinio, 63
20129 Milano (IT)

(54) WRENCH DEVICE AND METHOD FOR CONTROLLING SAME

(57) A wrench device and a method for controlling
the same are provided. The wrench device comprises:
at least two wrenches, each wrench being provided with
a control mechanism; a sliding assembly, all of the
wrenches being assembled on the sliding assembly and
sliding synchronously with the sliding assembly; and an
online mechanism, wherein the control mechanisms of
all the wrenches are in communication connection by
means of the online mechanism, such that the control
mechanism of one of the wrenches can control all the
wrenches when the online mechanism is powered on.
By using the present solution, the online control of two
or more wrenches is realized, such that an operator can
simultaneously control a plurality of wrenches to operate
at one time, and the consistency of the torque outputs of
the plurality of wrenches is guaranteed. Moreover, the
wrenches can be driven to reach the next operation po-
sition by pushing the sliding assembly without manual
carrying, thereby reducing the labor intensity of the op-
erator, which facilitates a reduction in error rates. In ad-
dition, the present solution further enables functions such
as automatic shutdown, automatic calculation, torque de-
tection and display and automatic error reporting, such
that the wrench device is more intelligent.
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Description

[0001] This application claims priority of the Chinese
patent application No. 202111007455.2 filed with the Chi-
nese Patent Office on August 30, 2021 and entitled
"WRENCH DEVICE AND METHOD FOR CONTROL-
LING THE SAME", the entire contents of which are in-
corporated by reference in this application.

FIELD OF THE INVENTION

[0002] The present invention relates to the technical
field of wrenches, in particular to a wrench device and a
method for controlling the same.

BACKGROUND OF THE INVENTION

[0003] There are two main types of impact wrenches
on the market. One is the direct-twist wrench, which has
a reverse force arm, and can be easily installed with a
torque sensor so as to meet the requirement of precise
torsion. However, the direct-twist wrench has a large vol-
ume and heavy weight. Another type is the impact
wrench, which is small in size, light in weight, and can
provide a large torque, and thus is widely used in the
current market.
[0004] In an operation scene, torques applied to the
nuts need to be consistent for safety purpose, but the
workload is large, resulting in high labor intensity so that
operation errors occur easily. For example, in the main-
tenance and repair process of railways, the disassembly
and replacement of track fasteners require a large
number of nut installation, disassembly, and replacement
operations, and torques applied to the nuts need to re-
main consistent to ensure driving safety.
[0005] In view of this, how to reduce labor intensity and
more effectively ensure that the torques applied to the
nuts remains consistent is a technical problem to be
solved by those skilled in this field.

SUMMARY OF THE INVENTION

[0006] To solve the above technical problems, the
present invention provides a wrench device, which com-
prises:

at least two wrenches, each wrench being provided
with a control mechanism;
a sliding assembly, all of the wrenches being assem-
bled on the sliding assembly and sliding synchro-
nously with the sliding assembly; and
an online mechanism, wherein the control mecha-
nisms of all the wrenches are in communication con-
nection by means of the online mechanism, such
that the control mechanism of one of the wrenches
can control all the wrenches when the online mech-
anism is powered on.

[0007] In an embodiment, each wrench being provided
with an input component for a user to input an instruction;
the control mechanism is in communication connection
to the input component so that the control mechanism
can control the wrenches according to the instruction in-
put by the user.
[0008] In an embodiment, each wrench being provided
with a motor, an output mechanism driven by the motor,
and a collection mechanism for collecting current oper-
ating data of the motor in real time; and
the control mechanism is in communication connection
to the collection mechanism so that the control mecha-
nism can, according to the current operating data of the
motor and/or the instruction input by the user, calculate
a current output torque of the output mechanism, and/or
determine a current operating status of the motor, and/or
control the motor to turn on or off.
[0009] In an embodiment, each wrench being provided
with an impact block driven by the motor and used to
impact the output mechanism; and
the collection mechanism comprises a current sensor
and a rotational speed sensor.
[0010] In an embodiment, each wrench being provided
with a display; and
the control mechanism is in communication connection
to the display so that the control mechanism can, accord-
ing to the instruction input by the user, control the display
to turn on or off, and/or control the display to display the
calculated current output torque of the output mecha-
nism, and/or display current operating information of the
motor, and/or display the instruction input by the user,
and/or display warning information.
[0011] In an embodiment, each wrench being provided
with a torque detection mechanism for detecting the cur-
rent output torque of the output mechanism; and
the control mechanism is in communication connection
to the torque detection mechanism so that the control
mechanism can control the display to display the current
output torque of the output mechanism detected by the
torque detection mechanism.
[0012] In an embodiment, each wrench being provided
with a lighting lamp; and
the control mechanism is in communication connection
to the lighting lamp so that the control mechanism can,
according to the instruction input by the user, control the
lighting lamp to turn on or off, and/or control the lighting
lamp to emit warning light.
[0013] In an embodiment, the control mechanism com-
prises a power-off storage component for saving an in-
struction currently input by the user when the power is off.
[0014] In an embodiment, the control mechanism com-
prises a counter for recording the number of times that
a single operation duration of the motor reaches a preset
duration.
[0015] In an embodiment, the sliding assembly com-
prises: a sliding table, an elastic arm connected to the
sliding table, and a connecting seat connected to the
elastic arm; and
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the wrenches being installed on the connecting seat, and
the elastic arm can make use of its own elasticity to drive
the connecting seat together with the wrenches to move
to a target position and maintain the wrenches at the
target position.
[0016] In an embodiment, the connecting seat com-
prises a fixed seat portion fixed to the elastic arm and a
sliding seat portion that can slide along a sliding direction
perpendicular to the sliding table, the wrench is connect-
ed to the sliding seat portion, and the fixed seat portion
being provided with a scale used to indicate a position
of the sliding seat and a sliding distance of the sliding
seat relative to the fixed seat portion.
[0017] In an embodiment, a bottom of the sliding table
being provided with a roller matchable with the track, a
member to be screwed is a part of the track, at least one
wrench is located on one side of the track, and at least
one wrench is located on the other side of the track.
[0018] In addition, the present application also pro-
vides a method for controlling a wrench device, wherein
the wrench device is any of the wrench devices stated
above. The control method comprises: turning off the on-
line mechanism, and each wrench is independently con-
trolled by its own control mechanism; alternatively, turn-
ing on the online mechanism, and all wrenches are con-
trolled by the control mechanism of one wrench.
[0019] In an embodiment, the control method compris-
es: controlling the wrench according to the instruction
input by the user;
the instruction input by the user include: an instruction
indicating forward rotation or reverse rotation of the motor
of the wrench, an instruction indicating a rotational speed
gear of the motor of the wrench, and an instruction indi-
cating turning on the motor of the wrench.
[0020] In an embodiment, the control method compris-
es: according to collected current operating data of the
motor and/or the instruction input by the user, calculating
a current output torque of an output mechanism of the
wrench, and/or determining a current operating status of
the motor, and/or controlling the motor to turn on or off.
[0021] In an embodiment, the collected current oper-
ating data of the motor includes a current and a rotational
speed;

calculating the current output torque of the output
mechanism of the wrench comprises: determining a
starting moment when an impact block of the wrench
impacts the output mechanism according to the cur-
rent change; and calculating the current output
torque of the output mechanism at a predetermined
time interval starting from the starting moment ac-
cording to a preset formula, until the control mech-
anism controls the motor to turn off;
wherein the preset formula is: the current output
torque of the output mechanism = a current rotational
speed of the motor 3 a current impact duration 3 a
speed gear coefficient 3 a constant 3 a feedback
coefficient of power supply voltage, and the gear co-

efficient corresponding to different speed gear is dif-
ferent.

[0022] In an embodiment, controlling the motor to turn
on or off comprising: controlling the motor to turn on ac-
cording to the instruction indicating a rotational speed
gear of the motor and/or the instruction indicating turning
on of the motor; and controlling the motor to turn off when
operating time of the motor reaches a preset duration.
[0023] In an embodiment, the control method compris-
es: controlling the display to turn on or off according to
the instruction input by the user, and/or controlling the
display to display the calculated current output torque of
the output mechanism, and/or controlling the display to
display current operating information of the motor, and/or
controlling the display to display the instruction input by
the user, and/or controlling the display to display warning
information.
[0024] In an embodiment, controlling the display to dis-
play warning information comprises: controlling the dis-
play to display warning information when the operating
time of the motor is less than a preset duration.
[0025] In an embodiment, the control method compris-
es: detecting the current output torque of the output
mechanism; and controlling the display to display the de-
tected current output torque of the output mechanism.
[0026] In an embodiment, the control method compris-
es: according to the instruction input by the user, control-
ling the lighting lamp to turn on or off, and/or controlling
the lighting lamp to emit warning light.
[0027] In an embodiment, controlling the lighting lamp
to emit warning light comprises: controlling the lighting
lamp to emit warning light when the operating time of the
motor is less than a preset duration.
[0028] In an embodiment, the control method compris-
es: recording the number of times that a single operation
duration of the motor reaches a preset duration, and con-
trolling the display of the wrench to display the recorded
times.
[0029] In an embodiment, the control method compris-
es: saving an instruction currently input by the user when
the power is off, until the user re-inputs an instruction.
[0030] The wrench device and the method for control-
ling the same according to the present invention, the on-
line control of two or more wrenches is realized, such
that an operator can simultaneously control a plurality of
wrenches to operate at one time. Moreover, the wrench-
es can be driven to reach the next operation position by
pushing the sliding assembly without manual carrying,
thereby reducing the labor intensity of the operator, which
facilitates a reduction in error rates. Meanwhile, commu-
nicative control also ensures consistency in torque out-
puts of multiple wrenches.

BRIEF DESCRIPTION OF DRAWINGS

[0031]
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FIG. 1 is a schematic diagram of a wrench device
according to an embodiment of the present inven-
tion;
FIG. 2 is a schematic diagram of a connecting seat
in FIG. 1;
FIG. 3 is a schematic diagram of a wrench in FIG. 1;
FIG. 4 is a sectional view of an impact mechanism
in FIG. 3;
FIG. 5 is a sectional view of a damping mechanism
in FIG. 3;
FIG. 6 is a sectional view of a first elastic damping
member and a fixing portion connected to it in FIG.
5; and
FIG. 7 is a sectional view of the first grip member in
FIG. 3.

[0032] In the drawings:

01, track;
100, wrench;
10, impact mechanism; 101, motor; 102, decelera-
tion component; 103, drive shaft; 104, elastic com-
ponent; 105, impact block; 105a, first protrusion;
106, housing; 106a, groove; 107, guide rail pair;
20, output mechanism; 201, output shaft; 201a, sec-
ond protrusion;
30, damping mechanism; 301, connecting piece;
301a, first connecting portion; 301b, second con-
necting portion; 301c, third connecting portion; 302,
first elastic damping member; 303, fastener; 304,
second elastic damping member;
40, operating mechanism; 401, operating mecha-
nism body; 401a, first grip member; 401b, second
grip member; B, anti-slip structure; 401c, protection
button; 401d start button; 402, bracket; 402a, carrier;
402b, support shaft; 402c, support arm;
50, control mechanism;
60, sliding assembly; 601, sliding table; 601a, roller;
602, elastic arm; 603, connecting seat; 603a, fixed
seat portion; 603b, positioning shaft; 603c, sliding
seat portion.

DETAILED DESCRIPTION

[0033] In order to enable the skilled in the art to better
understand the technical solutions of the present inven-
tion, detailed explanation of the technical solutions of the
present invention will be further provided below in con-
junction with the drawings and specific embodiments.
The radial direction described herein refers to the radial
direction of the drive shaft 103, the axial direction refers
to the axial direction of the drive shaft 103, and the cir-
cumferential direction refers to the circumferential direc-
tion of the drive shaft 103.
[0034] As shown in FIG. 1, in an embodiment, the
wrench device comprises two wrenches 100. Of course,
in other embodiments, it may comprise more wrenches.
The wrench device also comprises a sliding assembly

60, and all wrenches are assembled on the sliding as-
sembly and sliding synchronously with the sliding assem-
bly. Each wrench is provided with a control mechanism
50. The wrench device also comprises a online mecha-
nism, and all control mechanisms of the wrenches are
communicatively connected through the online mecha-
nism. Specifically, the online mechanism may be an elec-
trical connection line inserted into a plug port of the con-
trol mechanism, or a wireless transmission component
assembled in the control mechanism.
[0035] When the online mechanism is powered on, all
control mechanisms of the wrenches can share data by
means of the online mechanism, so that the operator can
operate one wrench to control all the wrenches to work
simultaneously and synchronously. This not only reduc-
es the labor intensity of the operator, but also ensures
the consistency in torque output of all wrenches. Of
course, the online mechanism can also choose to be
powered off. After the online mechanism is powered off,
each wrench is independently controlled by its own con-
trol mechanism without interfering with each other.
[0036] After the operation at one position is completed,
the sliding assembly can be pushed to the next operating
position, and all wrenches can be moved together with
the sliding assembly to the next operating position with-
out manual carrying, thereby further reducing the labor
intensity of the operator and further facilitating a reduction
in error rates.
[0037] As shown in FIG. 1, in this embodiment, the
sliding assembly 60 comprises a sliding table 601, an
elastic arm 602 connected to the sliding table 601, and
a connecting seat 603 connected to the elastic arm 602.
The wrenches 100 are connected to the connecting seat
603. The bottom of sliding 601 is provided with a roller
601a. The elastic arm 602 can make use of its own elastic
deformation to swing forward, backward, leftward, right-
ward, upward and downward, thereby driving the con-
necting seat 603 to reach different positions, which can
adapt to more work scenes. Moreover, the elastic value
of the elastic arm 602 is designed to be able to remain
in the deformation position after elastic deformation oc-
curs, and thus the connecting seat 603 can remain in the
target position after reaching the target position. One ap-
plication scene is, it is used in the disassembly and re-
placement process of track fasteners to remove or install
the nuts of track fasteners. In this application scene, the
roller 601a of the sliding table is adaptively clamped on
two sides of the track and can roll along the track. The
two wrenches of the wrench device are respectively lo-
cated on both sides of the track and are respectively used
to disassemble or screw the nuts on both sides of the
track fasteners. Of course, the present invention is not
limited to this application scene.
[0038] As shown in FIG. 2, in this embodiment, the
connecting seat 603 comprises a fixed seat portion 603a,
a sliding seat portion 603c, and a positioning shaft 603b.
The fixed seat portion 603a is connected to the elastic
arm 602. The sliding seat portion 603c is connected to a
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long circular hole of the fixed seat portion 603a through
a fastener. After the fastener is loosened, the sliding seat
portion 603c can slide in the long circular hole of the fixed
seat portion. The sliding seat portion 603c can adopt a
C-shaped plate structure. The wrench is connected to
the sliding seat portion 603c, and the sliding seat portion
603c can drive the wrench to slide together relative to
the fixed seat portion 603a. The sliding direction may be
perpendicular to the sliding direction of the sliding table,
so that the position of the wrench can be flexibly adjusted.
For example, in the above application scene, the position
of the sliding seat portion 603c can be adjusted to make
the two wrenches closer to each other so as to adapt to
narrower tracks, or to make the two wrenches farther
apart so as to adapt to wider tracks. The fixed seat 603a
is provided with a scale, through which the sliding dis-
tance of the wrench relative to the fixed seat 603c and
the position of the wrench can be determined. The posi-
tioning shaft 603b is connected to the bottom of the fixed
seat portion 603a to support and fix the fixed seat portion
603a.
[0039] It should be noted that the structure of the con-
necting seat and the overall structure of the sliding as-
sembly are not limited to the above embodiment, as long
as the structure can achieve the function of driving the
wrench to slide and the function of assembling the
wrenches.
[0040] In the illustrated embodiment, two wrenches are
of the same structure. The structure of the wrenches will
be described below by taking one wrench as an example.
The wrench illustrated is an impact wrench. In practical
implementation, a direct-twist wrench or other forms of
impact wrench can also be used.
[0041] As shown in FIG. 3, in addition to the control
mechanism 50 stated above, the wrench is also provided
with an impact mechanism 10, an output mechanism 20,
a damping mechanism 30, and an operating mechanism
40. These mechanisms will be described below in detail.

Impact Mechanism 10 and Output Mechanism 20

[0042] As shown in FIG. 4, the impact mechanism 10
comprises a housing 106 and components assembled in
the housing 106 such as a motor 101, a deceleration
component 102, a drive shaft 103, an elastic component
104, an impact block 105, a guide rail pair 107, etc. The
motor 101 may be a brushless motor. A first protrusion
105a is provided on the impact block 105, and a second
protrusion 201a is provided on an output shaft 201 of the
output mechanism 20. When the impact block 105 is in
its initial position, its first protrusion 105a overlaps with
the second protrusion 201a of the output shaft 201 in the
axial direction (as shown in FIG. 4), and its first protrusion
105a and the second protrusion 201a are spaced apart
in the circumferential direction.
[0043] The working process of the impact mechanism
10 is as follows.
[0044] The power of the motor 101 is transmitted to

the drive shaft 103 through the deceleration component
102, which drives the drive shaft 103 to rotate around its
own axis, then drives the impact block 105 to rotate, so
that the impact block 105 rotates from the initial position
to a position where it contacts the second protrusion
201a. At the moment of contact, it will impact the second
protrusion 201a, thereby driving the output shaft 201 to
rotate.
[0045] After the first protrusion 105a comes into con-
tact with the second protrusion 201a, the impact block
105 will be subjected to a resistive force from the output
shaft 201. Under the action of the resistive force, the im-
pact block 105 cannot maintain synchronous rotation with
the drive shaft 103 but will rotate relative to the drive shaft
103. Guided by the guide rail pair 107, the impact block
105 will rotate relative to the drive shaft 103 and also
move in the direction approaching the elastic component
104 along the axial direction, thereby allowing the elastic
component 104 to store energy.
[0046] After moving to a certain position, the first pro-
trusion 105a of the impact block 105 and the second pro-
trusion 201a of the output shaft 201 no longer overlap in
the axial direction but are staggered from each other. At
this point, the elastic component 104 will release its elas-
tic energy and make the impact block 105 to return to the
initial position, and thus repeat the above impact process
again. This cycle repeats until the motor 101 is turned off.
[0047] The output shaft 201 rotates and thus drives the
sleeve or cylinder that is connected to the end of output
shaft 201 to rotate. The sleeve is disposed outside the
nut, bolt, and other parts to be loosened or tightened.
The cylinder extends into the counterbore of the nut, bolt,
and other parts to be loosened or tightened, and thus
drives the nut, bolt, and other parts to rotate, thereby
realizing the loosening or tightening.

Damping Mechanism 30

[0048] The damping mechanism 30 is connected be-
tween the operating mechanism 40 and the impact mech-
anism 10, and can effectively block the transmission of
vibration to the operating mechanism 40, thereby reduc-
ing the user’s hand feeling of vibration.
[0049] As shown in FIG. 5, the damping mechanism
30 comprises a connecting member 301, a first elastic
damping member 302, a fixing portion 303, and a second
elastic damping member 304. The connecting piece 301
comprises a first connecting portion 301a, a second con-
necting portion 301b, and a third connecting portion 301c.
[0050] As shown in FIG. 5, the first connecting portion
301a is connected to the operating mechanism 40 (in
FIG. 5, the supporting shaft 402b is a part of the operating
mechanism 40). In the illustrated solution, the first con-
necting portion 301a adopts a sleeve structure, which is
sleeved outside the supporting shaft 402b. One end of
the inner hole of the sleeve is provided with a stopper for
position limiting, and one end of the supporting shaft 402b
abuts against the stopper to fix the position. Of course,
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the first connecting portion 301a is not limited to the
sleeve structure, as long as it can be connected to the
operating mechanism 40.
[0051] As shown in FIG. 5, the second connecting por-
tion 301b and the impact mechanism 10 are staggered
axially from each other so that an axial spacing space is
formed between the second connecting portion 301b and
the impact mechanism 10. The first elastic damping
member 302 is arranged in the axial spacing space. As
shown in FIG. 6, two ends of the first elastic damping
member 302 are connected with fixing portions 303,
which are spaced apart and not in contact with each oth-
er. The fixing portions 303 may be made of metal mate-
rial, the first elastic damping member 302 may be made
of rubber material, and the fixing portions 303 and the
first elastic damping member 302 can be vulcanized to-
gether. As shown in FIG. 5, one end of the first elastic
damping member 302 is connected to the second con-
necting portion 301b through the fixing portion 303, and
the other end is connected to the housing 106 of the
impact mechanism 10 through the fixing portion 303. The
connection may be achieved by fastening screws, fas-
tening nuts, etc., or by threads on the fixing portion 303
itself. By adopting this structure, it can be ensured that
there is only elastic contact, not rigid contact, between
the connecting member 301 and the impact mechanism
10 through the first elastic damping member 302 in the
axial direction, thereby effectively blocking the transmis-
sion of vibration from the impact mechanism 10 to the
operating mechanism 40.
[0052] In the illustrated solution, the second connect-
ing portion 301b adopts a flange plate, which facilitates
the connection to the fixing portion 303. Of course, it is
not limited to the flange plate, as long as it can be con-
nected to the fixing portion 303. In the illustrated solution,
the second connecting portion 301b is arranged above
the top of the impact mechanism 10, and the axial spacing
space is formed between the second connecting portion
301b and the top end face of the impact mechanism 10.
Alternatively, a flange may be provided on the outer cir-
cumference of the impact mechanism 10, the second
connecting portion 301b is arranged above the flange,
and the axial spacing space is formed between the flange
and the second connecting portion 301b.
[0053] As shown in FIG. 5, the third connecting portion
301c at least partially surrounds the outer circumference
of the impact mechanism 10 and is staggered from the
impact mechanism 10 in the radial direction, thereby
forming a radial spacing space between the third con-
necting portion 301c and the impact mechanism 10. The
second elastic damping member 304 is arranged in the
radial spacing space and closely contacts the impact
mechanism 10 and the third connecting portion 301c.
The second elastic damping member 304 further blocks
the transmission of vibration from the impact mechanism
10 to the operating mechanism 40, and can also further
fix the position of the damping mechanism 30 to stabilize
the radial position of the damping mechanism 30. The

second elastic damping member 304 may adopt a circu-
lar structure, or multiple block structures distributed uni-
formly in the circumferential direction.
[0054] It should be noted that if the radial stiffness of
the first elastic damping member 302 is set sufficiently
large, the second elastic damping member 304 may not
be provided. However, the radial stiffness of the first elas-
tic damping member 302 should not be too large, other-
wise it will affect the damping performance. Preferably,
both the first elastic damping member 302 and the sec-
ond elastic damping member 304 are provided and set
to have appropriate and moderate stiffness.
[0055] As shown in FIG. 5, a groove 1 matched with
the shape and size of the outer surface of the second
elastic damping member 304 is provided on the inner
surface of the third connecting portion 301c and/or the
outer surface of the impact mechanism 10 to accommo-
date the second elastic damping member 304. In the il-
lustrated solution, a groove 106a is provided on the outer
surface of the impact mechanism 10, and the second
elastic damping member 304 is partially embedded in
the groove 106a. In this way, the second elastic damping
member 304 can be positioned and installed without us-
ing other connecting parts, thereby facilitating the sim-
plification of structure.
[0056] In the illustrated solution, the third connecting
portion 301c adopts a sleeve structure. Of course, it is
not limited to the sleeve structure, as long as it can sur-
round the outer circumference of the impact mechanism
10. In the illustrated solution, two sleeve structures are
respectively connected to both ends of the flange plate,
and the two sleeve structures may be integrated with the
flange plate.

Operating Mechanism 40

[0057] As shown in FIG. 3, the operating mechanism
40 comprises an operating mechanism body 401. The
operating mechanism body 401 comprises an input com-
ponent for inputting an instruction by a user, a first grip
member 401a, and a second grip member 401b with an
anti-slip structure B on the surface. The input component
may adopt a button structure. In FIG. 3, the input com-
ponent comprises a start button 401d. Of course, the
input component may also adopt a touch screen struc-
ture. In FIG. 3, the start button 401d is mounted on the
surface of the first grip member 401a. The user will touch
and press the start button 401d when holding the first
grip member 401a. After the start button 401d is pressed,
the control mechanism 50 receives an instruction indi-
cating turning on the motor 101, thereby controlling the
motor 101 to turn on. In the illustrated solution, two first
grip members 401a are provided, and gripping directions
of the two first grip members 401a are different. In this
way, users can choose the first grip member 401a that
is convenient to grip according to its orientation during
use. During the operation of the wrench or during the
movement of the wrench, the user can hold the second
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grip member 401b.
[0058] It should be noted that the instructions input by
the user through the input component are not limited to
the turning-on instruction, for example, they may also
include an instruction indicating the forward rotation or
reverse rotation of the motor of the wrench. If the motor
has multiple speed gears, they may also include an in-
struction indicating the speed gear of the motor of the
wrench. If the wrench is provided with a lighting lamp,
they may also include an instruction indicating turning on
or off the lighting light of the wrench. If the wrench is
provided with a display, they may also include an instruc-
tion indicating turning on or off the display of the wrench.
Different instructions may be input through different input
components, or input through the same input component
by different operations.
[0059] As shown in FIG. 3, the operating mechanism
40 further comprises a bracket 402, and both the oper-
ating mechanism body 401 and the control mechanism
50 are connected to the bracket 402. Specifically, the
bracket 402 comprises a carrier 402a, a support arm 402c
connected to the carrier 402a, and a support shaft 402b
connected to the carrier 402a. The control mechanism
50 is loaded on the carrier 402a, and the top of the support
arm 402c bypasses the control mechanism 50 and ex-
tends over the control mechanism 50. The grip portions
of the operating mechanism 401 are connected to the
top of the support arm 402c. This design has a compact
structure and saves space.
[0060] In this embodiment, besides the start button
401d, the first grip member 401a is also provided with a
protective button 401c. As shown in FIG. 7, the first grip
member 401a has an inner cavity, and one end of the
protective button 401c is provided with an abutting por-
tion. When the protective button 401c is not pressed, its
abutting portion abuts against the start button 401d so
that it cannot be pressed downward. After the protective
button 401c is pressed, its abutting portion leaves the
start button 401d so that it can be pressed as normal. By
adopting this structure, the start button 401d can be
pressed only after the protective button 401c is pressed,
so the safety accidents caused by mistake turning on the
wrench due to accidentally touching the start button 401d
can be avoided.
[0061] The protective button 401c and the start button
401d are both assembled on the first grip member 401a.
When the user holds the first grip member 401a, the pro-
tective button 401c and the start button 401d can be
pressed together, thus overcoming the problem of mak-
ing the user’s operation more complicated due to provid-
ing the protective button 401c. Preferably, the protective
button 401c is provided at a position of the first grip mem-
ber 401a where it is held first, and the start button 401d
is provided at a position of the first grip member 401a
where it is held later, so that for each grip the protective
button 401c can be pressed first and then the start button
401d is pressed. Usually, the upper part of the first grip
member 401a is held first, and the lower part of the first

grip member 401a is held later. Therefore, the protective
button 401c can be assembled on the upper part of the
first grip member 401a, the start button 401d can be as-
sembled on the lower part of the first grip member 401a,
and the protective button 401c and the start button 401d
are arranged to face each other.
[0062] Further, the wrench may also be provided with
a collection mechanism. The collection mechanism is
used to collect current operating data of the motor in real
time. The control mechanism is communicatively con-
nected to the collection mechanism so that the control
mechanism can, according to the current operating data
of the motor and/or the instruction input by the user, cal-
culate a current output torque of the output mechanism,
and/or determine a current operating status of the motor,
and/or control the motor to turn on or off.
[0063] The collection mechanism includes but is not
limited to a current sensor and a rotational speed sensor.
The current sensor collects the current electrical current
of the motor, while the rotational speed sensor collects
the current rotational speed of the motor.
[0064] Specifically, the current output torque of the out-
put mechanism of the wrench can be calculated by the
following method. First, a starting moment when the im-
pact block of the wrench impacts the output mechanism,
more specifically, a moment when the current suddenly
increases, can be determined according to the current
change. Then, the current output torque of the output
mechanism is calculated at a predetermined time interval
starting from the starting moment according to a preset
formula, until the control mechanism controls the motor
to turn off. The preset formula is: the current output torque
of the output mechanism = a current rotational speed of
the motor 3 a current impact duration 3 a speed gear
coefficient 3 a constant 3 a feedback coefficient of power
supply voltage. The gear coefficient corresponding to dif-
ferent speed gear is different. In an embodiment, the pre-
determined time interval is 0.1 seconds.
[0065] Specifically, the motor can be controlled to turn
on or off by the following method. First, the motor can be
controlled to turn on according to the instruction indicat-
ing turning on the motor and/or the instruction indicating
a rotational speed gear of the motor input by the user.
Then, the motor is controlled to turn off when operating
time of the motor reaches a preset duration. The preset
durations corresponding to different rotational speed
gears may be different.
[0066] Further, the wrench may also be provided with
a display. The display may be a liquid crystal display,
digital tube display, etc. The control mechanism is com-
municatively connected to the display so that the control
mechanism can, according to the instruction input by the
user, control the display to turn on or off, and/or control
the display to display the calculated current output torque
of the output mechanism and/or current operating infor-
mation of the motor and/or the instruction input by the
user and/or warning information. The current operating
information of the motor includes speed, steering, speed
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gear, start, stop, fault, and other information. The user
can determine whether the wrench has reached the re-
quired torque for the operation by viewing the calculated
current output torque. For the convenience of user, the
display may be controlled to continue displaying the cur-
rent output torque interface for a period of time after the
motor is turned off, and then return to the main interface
or other interfaces.
[0067] Specifically, the display can be controlled to dis-
play warning information through the following method:
when the operation duration of the motor is less than the
preset duration, the display is controlled to display warn-
ing information. Warning information may be text and/or
pictures and/or sounds. After seeing the warning infor-
mation, the user can try the operation again. If the warn-
ing information still appears, it indicates that the wrench
is faulty.
[0068] Further, the wrench may also be provided with
a torque detection mechanism to detect the current out-
put torque of the output mechanism. The torque detection
mechanism includes but is not limited to torque sensors.
The control mechanism is communicatively connected
to the torque detection mechanism so that the control
mechanism can control the display to display the current
output torque of the output mechanism detected by the
torque detection mechanism. The user can determine
whether the wrench is functioning properly by comparing
the calculated current output torque of the output mech-
anism displayed on the monitor with the current output
torque of the output mechanism detected by the torque
detection mechanism to see if there is a significant dif-
ference.
[0069] Further, the wrench may also be provided with
a lighting lamp. In an embodiment, the lighting lamp is
installed outside the housing 106, and comprises multiple
LED beads arranged along the circumferential direction.
The focus point of the multiple LED beads is located at
an end of the output shaft 201 that is connected to the
sleeve or cylinder, thereby achieving better lighting ef-
fect. Of course, the structure and installation position of
the lighting lamp can be flexibly adjusted according to
actual needs. The control mechanism is communicative-
ly connected to the lighting lamp so that the control mech-
anism can, according to the instruction input by the user,
control the lighting lamp to turn on or off, and/or control
the lighting lamp to emit warning light.
[0070] Specifically, the control mechanism can control
the lighting lamp to turn on or off according to the instruc-
tion of turning on or off the lighting lamp input by the user,
or according to a built-in time program or a built-in trigger
program.
[0071] Specifically, the lighting lamp may be controlled
to emit warning light by the following methods: when the
operating time of the motor is less than the preset dura-
tion, the lighting lamp is controlled to emit warning light.
The warning light may be light that flashes at a specific
frequency, or light with a specific color, or light with a
specific brightness. After seeing the warning light, the

user can try the operation again. If the warning light still
appears, it indicates that the wrench is faulty.
[0072] Further, the control mechanism may be provid-
ed with a power-off storage component for saving an in-
struction currently input by the user when the power is
off. When the power is on again, the control mechanism
can directly use the instruction stored in the power-off
storage component as the current instruction. However,
if the user re-inputs an instruction, the control mechanism
will control the power-off storage component to no longer
store the instruction and instead use the user’s re-input
instruction as the current instruction.
[0073] Further, the control mechanism may be provid-
ed with a counter for recording the number of times that
a single operation duration of the motor reaches the pre-
set duration. The control mechanism controls the display
to display the recorded times, and then further controls
the display to return to the main interface. If the motor is
turned on and operates, but the operation duration does
not reach the preset duration, it will not be recorded.
When the quantity of recorded times reaches a preset
quantity of times, the display may display information re-
minding the user to perform maintenance.
[0074] In sum, the wrench device and the method for
controlling the same according to the present invention
realize the online control of two or more wrenches, so
that the operator can simultaneously control multiple
wrenches to operate at one time. Moreover, the wrench-
es can be driven to reach the next operating position by
pushing the sliding assembly without manual carrying,
thereby reducing the labor intensity of the operator which
facilitates a reduction in error rates. Meanwhile, online
control also ensures consistency in torque outputs of mul-
tiple wrenches, and realizes functions such as automatic
shutdown, automatic calculation, torque detection and
display, and automatic error reporting, thereby making
the operation more intelligent.
[0075] The above provides a detailed description of
the wrench device and the method for controlling the
same according to the present invention. The principle
and embodiments of the present invention are explained
using specific examples, and the above examples are
only used to help understand the methods and core ideas
of the present invention. It should be pointed out that for
a person of ordinary skill in the art, improvements and
modifications can be made to the present invention with-
out departing from the principle of the present invention,
which also fall within the protection scope of the claims
of the present invention.

Claims

1. A wrench device, characterized in that the wrench
device comprises:

at least two wrenches (100), each wrench being
provided with a control mechanism (50);
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a sliding assembly (60), all of the wrenches be-
ing assembled on the sliding assembly and slid-
ing synchronously with the sliding assembly;
and
an online mechanism, wherein the control
mechanisms of all the wrenches are in commu-
nication connection by means of the online
mechanism, such that the control mechanism of
one of the wrenches can control all the wrenches
when the online mechanism is powered on.

2. The wrench device according to claim 1, character-
ized in that each wrench being provided with an
input component for a user to input an instruction;
the control mechanism is in communication connec-
tion to the input component so that the control mech-
anism can control the wrenches according to the in-
struction input by the user.

3. The wrench device according to claim 2, character-
ized in that each wrench being provided with a motor
(101), an output mechanism (20) driven by the motor,
and a collection mechanism for collecting current op-
erating data of the motor in real time; and
the control mechanism is in communication connec-
tion to the collection mechanism so that the control
mechanism can, according to the current operating
data of the motor and/or the instruction input by the
user, calculate a current output torque of the output
mechanism, and/or determine a current operating
status of the motor, and/or control the motor to turn
on or off.

4. The wrench device according to claim 3, character-
ized in that each wrench being provided with an
impact block (105) driven by the motor and used to
impact the output mechanism; and
the collection mechanism comprises a current sen-
sor and a rotational speed sensor.

5. The wrench device according to claim 3, character-
ized in thateach wrench being provided with a dis-
play; and
the control mechanism is in communication connec-
tion to the display so that the control mechanism can,
according to the instruction input by the user, control
the display to turn on or off, and/or control the display
to display the calculated current output torque of the
output mechanism, and/or display current operating
information of the motor, and/or display the instruc-
tion input by the user, and/or display warning infor-
mation.

6. The wrench device according to claim 5, character-
ized in that each wrench being provided with a
torque detection mechanism for detecting the cur-
rent output torque of the output mechanism; and
the control mechanism is in communication connec-

tion to the torque detection mechanism so that the
control mechanism can control the display to display
the current output torque of the output mechanism
detected by the torque detection mechanism.

7. The wrench device according to claim 3, character-
ized in that each wrench being provided with a light-
ing lamp; and
the control mechanism is in communication connec-
tion to the lighting lamp so that the control mecha-
nism can, according to the instruction input by the
user, control the lighting lamp to turn on or off, and/or
control the lighting lamp to emit warning light.

8. The wrench device according to any one of claims
2-7, characterized in that the control mechanism
comprises a power-off storage component for saving
an instruction currently input by the user when the
power is off.

9. The wrench device according to any one of claims
3-7, characterized in that the control mechanism
comprises a counter for recording the number of
times that a single operation duration of the motor
reaches a preset duration.

10. The wrench device according to any one of claims
1-7, characterized in that the sliding assembly com-
prises: a sliding table (601), an elastic arm (602) con-
nected to the sliding table, and a connecting seat
(603) connected to the elastic arm; and
the wrenches being installed on the connecting seat
(603), and the elastic arm can make use of its own
elasticity to drive the connecting seat together with
the wrenches to move to a target position and main-
tain the wrenches at the target position.

11. The wrench device according to claim 10, charac-
terized in that the connecting seat (603) comprises
a fixed seat portion (603a) fixed to the elastic arm
and a sliding seat portion (603c) that can slide along
a sliding direction perpendicular to the sliding table,
the wrench is connected to the sliding seat portion
(603c), and the fixed seat portion being provided with
a scale used to indicate a position of the sliding seat
portionand a sliding distance of the sliding seat por-
tionrelative to the fixed seat portion.

12. The wrench device according to claim 11, charac-
terized in that a bottom of the sliding table being
provided with a roller (601a) matchable with a track,
a member to be screwed is a part of the track, at
least one wrench is located on one side of the track,
and at least one wrench is located on the other side
of the track.

13. A method for controlling a wrench device, wherein
the wrench device is the wrench device of any one
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of claims 1-12, characterized in that, the control
method comprises:
turning off the online mechanism, and each wrench
is independently controlled by its own control mech-
anism; alternatively, turning on the online mecha-
nism, and all wrenches are controlled by the control
mechanism of one wrench.

14. The method for controlling a wrench device accord-
ing to claim 13, characterized in that, the control
method comprises: controlling the wrench according
to the instruction input by the user; the instruction
input by the user include: an instruction indicating
forward rotation or reverse rotation of the motor of
the wrench, an instruction indicating a rotational
speed gear of the motor of the wrench, and an in-
struction indicating turning on the motor of the
wrench.

15. The method for controlling a wrench device accord-
ing to claim 14, characterized in that, the control
method comprises: calculating a current output
torque of an output mechanism of the wrench, and/or
determining a current operating status of the motor,
and/or controlling the motor to turn on or off accord-
ing to collected current operating data of the motor
and/or the instruction input by the user.

16. The method for controlling a wrench device accord-
ing to claim 15, characterized in thatthe "collected
current operating data of the motor" includes a cur-
rent and a rotational speed;

the "calculating the current output torque of the
output mechanism of the wrench" comprises:
determining a starting moment when an impact
block of the wrench impacts the output mecha-
nism according to the current change; and cal-
culating the current output torque of the output
mechanism at a predetermined time interval
starting from the starting moment according to
a preset formula, until the control mechanism
controls the motor to turn off;
wherein the preset formula is: the current output
torque of the output mechanism = a current ro-
tational speed of the motor 3 a current impact
duration 3 a speed gear coefficient 3 a constant
3 a feedback coefficient of power supply volt-
age, and the gear coefficient corresponding to
different speed gear is different.

17. The method for controlling a wrench device accord-
ing to claim 15, characterized in that the "controlling
the motor to turn on or off" comprising: controlling
the motor to turn on according to the "instruction in-
dicating a rotational speed gear of the motor" and/or
the " instruction indicating turning on the motor" input
by the user; and controlling the motor to turn off when

operating time of the motor reaches a preset dura-
tion.

18. The method for controlling a wrench device accord-
ing to claim 15, characterized in that, the control
method comprises: controlling the display to turn on
or off according to the instruction input by the user,
and/or controlling the display to display the calculat-
ed current output torque of the output mechanism,
and/or controlling the display to display current op-
erating information of the motor, and/or controlling
the display to display the instruction input by the user,
and/or controlling the display to display warning in-
formation.

19. The method for controlling a wrench device accord-
ing to claim 18, characterized in that the "controlling
the display to display warning information" compris-
es: controlling the display to display warning infor-
mation when the operating time of the motor is less
than a preset duration.

20. The method for controlling a wrench device accord-
ing to claim 18, characterized in that, the control
method comprises: detecting the current output
torque of the output mechanism; and controlling the
display to display the detected current output torque
of the output mechanism.

21. The method for controlling a wrench device accord-
ing to claim 17, characterized in that, the control
method comprises: according to the instruction input
by the user, controlling the lighting lamp to turn on
or off, and/or controlling the lighting lamp to emit
warning light.

22. The method for controlling a wrench device accord-
ing to claim 21, characterized in that the "controlling
the lighting lamp to emit warning light" comprises:
controlling the lighting lamp to emit warning light
when the operating time of the motor is less than a
preset duration.

23. The method for controlling a wrench device accord-
ing to any one of claims 17-22, characterized in
that, the control method comprises: recording the
number of times that a single operation duration of
the motor reaches a preset duration, and controlling
the display of the wrench to display the recorded
times.

24. The method for controlling a wrench device accord-
ing to any one of claims 14-22, characterized in
that, the control method comprises: saving an in-
struction currently input by the user when the power
is off, until the user re-inputs an instruction.
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