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TORQUE WRENCH FOR ULTRASONIC
SCALPEL, AND ULTRASONIC
SCALPEL/TORQUE WRENCH SET

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a U.S. National Stage of Inter-
national Application No. PCT/CN2019/095057, filed Jul. 8,
2019, which claims the benefit of Chinese Patent Applica-
tion No. 201821183432.0, titled “TORQUE WRENCH FOR
ULTRASONIC SCALPEL” filed Jul. 25, 2018. The contents
of the applications are hereby incorporated by reference in
their entireties for all purposes.

TECHNICAL FIELD

[0002] The present disclosure relates to the technical field
of medical instruments, and in particular to a torque wrench
for an ultrasonic scalpel, and an ultrasonic scalpel and torque
wrench set.

BACKGROUND ART

[0003] In surgery, an ultrasonic scalpel is often used for
cutting and reconstruction of soft tissue, hard tissue and
human tissue. For the convenience of use, a handle and a
scalpel head of a surgical ultrasonic scalpel use a separate
design and are connected by threads. During the connection
process, the scalpel head needs to be fastened to the handle
by a wrench.

[0004] In order to prevent the excessive securing of the
scalpel head during the securing, a torque wrench is often
used for securing. However, most of the conventional torque
wrenches can only adapt to a scalpel head with a straight bar,
and cannot be used when the scalpel head is bent at an angle
or is an irregular-shaped scalpel head.

SUMMARY OF THE INVENTION

[0005] The purpose of the present disclosure is to provide
a torque wrench for an ultrasonic scalpel, the torque wrench
for an ultrasonic scalpel comprising a torque wrench body
and a wrench rotor, wherein the torque wrench body com-
prises a circular-hole-shaped torque hole, with a torque
clamping catch being provided in the torque hole, and the
wrench rotor being disposed in the torque hole; and the
wrench rotor comprises a scalpel head clamping hole, a rotor
clamping catch located outside the wrench rotor, and a
scalpel head clamping slot located inside the scalpel head
clamping hole, a wrench part, which is disposed on a scalpel
head of the ultrasonic scalpel that is fitted with the torque
wrench of the ultrasonic scalpel, is clamped into the scalpel
head clamping slot via the scalpel head clamping hole, the
rotor clamping catch is fitted with the torque clamping catch,
the torque hole has a cylindrical structure with gradually
expanding radius, and the wrench rotor is disposed in an end
portion, with a smaller diameter, of the torque hole.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006] In order to illustrate the technical solutions in the
particular embodiments of the present disclosure or in the
prior art more clearly, the accompanying drawings to be
used in the description of the particular embodiments or the
prior art will be briefly introduced below; obviously, the
accompanying drawings in the following description show
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some of the embodiments of the present disclosure, and
those of ordinary skill in the art may still derive other
drawings from these accompanying drawings without cre-
ative effort.

[0007] FIG. 1 is a perspective view of a torque wrench for
an ultrasonic scalpel according to a first embodiment of the
present disclosure;

[0008] FIG. 2 is a partial cross-sectional view of the torque
wrench for an ultrasonic scalpel according to the first
embodiment of the present disclosure;

[0009] FIG. 3 is a perspective view of a left end of the
torque wrench for an ultrasonic scalpel according to the first
embodiment of the present disclosure;

[0010] FIG. 4 is a right side view of the torque wrench for
an ultrasonic scalpel according to the first embodiment of
the present disclosure;

[0011] FIG. 5 is a side cross-sectional view of the fitting
between the torque wrench for an ultrasonic scalpel and a
wrench part of the ultrasonic scalpel according to the first
embodiment of the present disclosure;

[0012] FIG. 6 is a side cross-sectional view showing that
the torque wrench for an ultrasonic scalpel cannot be fitted
with the wrench part of the ultrasonic scalpel when the
torque wrench for the ultrasonic scalpel according to the first
embodiment of the present disclosure is used in a reverse
direction;

[0013] FIG. 7 is a perspective view of a torque wrench for
an ultrasonic scalpel according to a second embodiment of
the present disclosure;

[0014] FIG. 8 is a perspective view of a right end of the
torque wrench for an ultrasonic scalpel according to the
second embodiment of the present disclosure;

[0015] FIG. 9 is a left side view of the torque wrench for
an ultrasonic scalpel according to the second embodiment of
the present disclosure;

[0016] FIG. 10 is a perspective view of a torque wrench
for an ultrasonic scalpel according to a third embodiment of
the present disclosure;

[0017] FIG. 11 is a perspective view of a right end of the
torque wrench for an ultrasonic scalpel according to the third
embodiment of the present disclosure;

[0018] FIG. 12 is a left side view of the torque wrench for
an ultrasonic scalpel according to the third embodiment of
the present disclosure;

[0019] FIG. 13 is a perspective view of a torque wrench
for an ultrasonic scalpel according to a fourth embodiment
of the present disclosure;

[0020] FIG. 14 is a perspective view of a right end of the
torque wrench for an ultrasonic scalpel according to the
fourth embodiment of the present disclosure; and

[0021] FIG. 15 is a left side view of the torque wrench for
an ultrasonic scalpel according to the fourth embodiment of
the present disclosure.

DETAILED DESCRIPTION OF EMBODIMENTS

[0022] Inorder to make the objectives, technical solutions
and advantages of the present disclosure clearer, the tech-
nical solutions in the embodiments of the present disclosure
will be clearly and completely described with reference to
the accompanying drawings in the embodiments of the
present disclosure. It should be understood that the specific
embodiments described herein are merely illustrative of the
present disclosure, but are not intended to limit the present
disclosure. The embodiments described are merely some,
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rather than all, of the embodiments of the present disclosure.
All other embodiments obtained by those of ordinary skill in
the art based on the embodiments of the present disclosure
without any creative effort shall fall within the protection
scope of the present disclosure.

[0023] In the description of the present disclosure, it
should be noted that the orientation or position relationship
indicated by the terms “upper”, “lower”, etc. are based on
the orientation or position relationship shown in the accom-
panying drawings, are intended to facilitate the description
of the present disclosure and simplify the description only,
rather than indicating or implying that the devices or ele-
ments referred to must have particular orientations or be
constructed and operated in particular orientations, and will
not to be interpreted as limiting the present disclosure.
Among them, “inner” and “outer” are relative to the hole,
that is, “inner” refers to the direction toward the inner cavity
of'the hole, and “outer” refers to the direction away from the
inner cavity of the hole and is the reverse direction to
“inner”.

[0024] Furthermore, in the description of the present dis-
closure, it should be noted that the terms “connecting” and
“connection” should be understood in a broad sense, unless
otherwise explicitly specified or defined, for example, the
connection may be a fixed connection, a detachable connec-
tion or an integrated connection, may be a mechanical
connection or an electrical connection, may also be a direct
connection or an indirect connection through an intermedi-
ate medium, or may be the communication between the
interior of two elements. For those of ordinary skill in the
art, the specific meanings of the terms mentioned above in
the present disclosure should be construed according to
specific circumstances.

[0025] FIGS. 1 to 4 and FIGS. 7 to 15 show a torque
wrench for an ultrasonic scalpel according to the present
disclosure. A torque wrench for an ultrasonic scalpel in
present disclosure comprises a torque wrench body 20 and
a wrench rotor 10. The torque wrench body 20 comprises a
circular-hole-shaped torque hole 21, with a torque clamping
catch being provided in the torque hole 21, and the wrench
rotor 10 being disposed in the torque hole 21. The wrench
rotor 10 comprises a scalpel head clamping hole 11, a rotor
clamping catch 12 located outside the wrench rotor 10, and
a scalpel head clamping slot 13 located inside the scalpel
head clamping hole 11. A wrench part 31, which is disposed
on a scalpel head 30 of the ultrasonic scalpel that is fitted
with the torque wrench of the ultrasonic scalpel, is clamped
into the scalpel head clamping slot 13 via the scalpel head
clamping hole 11, and the rotor clamping catch 12 is fitted
with the torque clamping catch.

[0026] The torque wrench for an ultrasonic scalpel accord-
ing to the present disclosure comprises a wrench rotor 10
and a torque wrench body 20, wherein the torque wrench
body 20 comprises a torque clamping catch, the wrench
rotor 10 comprises a rotor clamping catch 12 and a scalpel
head clamping hole 11, the rotor clamping catch 12 is fitted
with the torque clamping catch, the scalpel head of the
ultrasonic scalpel is provided with a wrench part 31, and the
scalpel head clamping hole 11 is fitted with the wrench part
31. By means of individually providing the wrench rotor 10,
the wrench rotor 10 is fitted with the torque clamping catch
of the torque wrench body 20, such that different types of
scalpel heads 30 of an ultrasonic scalpel can be clamped in
the scalpel head clamping hole 11 without affecting the
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fitting between the rotor clamping catch 12 and the torque
clamping catch. Therefore, the torque wrench for an ultra-
sonic scalpel can provide the function of mounting various
ultrasonic scalpel heads, thereby increasing the application
range of the torque wrench and improving the convenience
of use.

[0027] FIGS. 1 to 4 show the torque wrench for an
ultrasonic scalpel according to the first embodiment of the
present disclosure. The torque wrench body 20 has a cylin-
drical structure with gradually expanding radius, the cylin-
drical structure comprises a large end and a small end, the
wrench rotor 10 is disposed in the small end, the torque
wrench body 20 further comprises a plurality of torque
hand-holding portions 22 extending from the small end to
the large end, and the plurality of torque hand-holding
portions 22 protrude outward from an outer wall of the
torque wrench body 20 and are evenly distributed in a
circumferential direction with the torque hole 21 as the
center. The torque wrench body 20 is designed to have a
cylindrical structure with gradually expanding radius, which
facilitates the scalpel head 30 with different shapes at the
front end (especially the scalpel head with a curved front end
or the irregular-shaped scalpel head) to smoothly pass
through the wrench rotor 10, such that the wrench part 31 of
the scalpel head 30 can smoothly reach to the inside of the
wrench rotor 10 and is fitted with the scalpel head clamping
hole 11 of the wrench rotor 10. In the preferred embodiment
of the present disclosure, the diameter of the torque hole 21
at the small end is smaller than the diameter of the torque
hole 21 at the large end, that is, the torque hole 21 has a
cylindrical structure with gradually expanding radius. The
torque hole 21 is designed to have a cylindrical structure
with gradually expanding radius, which facilitates the scal-
pel head 30 with different shapes at the front end (especially
the scalpel head with a curved front end or the irregular-
shaped scalpel head) to smoothly pass through the wrench
rotor 10, such that the wrench part 31 of the scalpel head 30
can smoothly reach to the inside of the wrench rotor 10 and
be fitted with the scalpel head clamping hole 11 of the
wrench rotor 10. As such, the scalpel head 30 of the
ultrasonic scalpel with a certain bending angle can pass
through, and during the installation or disassembly, the
scalpel head 30 of the ultrasonic scalpel will not interfere
with the installation of the torque wrench body 20, such that
the torque wrench for an ultrasonic scalpel can provide the
function of mounting various ultrasonic scalpel heads,
thereby increasing the application range of the torque
wrench and improving the convenience of use. In a non-
limiting manner, the torque wrench body 20 may also be a
prism or cone with gradually increasing cross-sectional area.
The outer wall of the torque wrench body 20 further com-
prises a plurality of outwardly protruding torque hand-
holding portions 22, which is used for an operator to hold the
torque wrench body 20 and conveniently apply a force to
turn the torque wrench body 20. Preferably, the plurality of
torque hand-holding portions 22 may be provided, on the
surface thereof, with a non-slip surface to further facilitate
the holding by an operator. As shown in FIGS. 1 to 4, the
outer wall of the torque wrench body 20 is provided with
four torque hand-holding portions 22, and preferably, the
two side walls of the torque hand-holding portions 22 are
arc-shaped and gradually converge in a radial direction from
the central axis of the torque wrench body 20 to the
circumference so as to be more suitable for holding by hand.
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[0028] As shown in FIGS. 2 and 3, the inner wall of the
torque hole 21 further comprises a plurality of limiting
bulges 23, and the plurality of limiting bulges 23 may
correspond to the positions of the plurality of torque hand-
holding portions 22 on a one-to-one basis. The plurality of
limiting bulges 23 are evenly distributed in the circumfer-
ential direction with the torque hole 21 as the center, and the
diameter of the largest circle formed by the plurality of
limiting bulges 23 is smaller than the diameter of the handle
40 of the ultrasonic scalpel. According to the first embodi-
ment of the present disclosure, the limiting bulges 23 are
prism-shaped.

[0029] As shown in FIGS. 5 and 6, the wrench rotor 10
comprises a wrench part engagement portion and an expan-
sion portion, with the length of the wrench part engagement
portion along the central axis of the torque wrench body
being substantially equal to the length of the wrench part, the
expansion portion being adjacent to the limiting bulge 23
(that is, the expansion portion being located between the
wrench part engagement portion and the limiting bulge 23),
and the size of the inner hole of the expansion portion being
larger than that of the inner hole of the wrench part engage-
ment portion. Preferably, the inner hole of the expansion
portion also has a cylindrical structure with gradually
expanding radius, and the inner hole of the expansion
portion and the torque hole 21 form a substantially frusto-
conical hole.

[0030] Still referring to FIGS. 5 and 6, an end face, away
from the wrench rotor 10, of the limiting bulge 23 and an end
face, close to the limiting bulge 23, of the wrench part
engagement portion of the wrench rotor 10 are spaced apart
by a first distance therebetween along the central axis of the
torque wrench body 20, and an end face, close to the wrench
part, of the handle 40 of the ultrasonic scalpel and an end
face, away from the handle 40, of the wrench part 31 are
spaced apart by a second distance along the central axis of
the torque wrench body 20, the first distance is greater than
the second distance, such that when the ultrasonic scalpel is
inserted into the torque wrench in a direction from the end
face, away from the wrench rotor 10, of the limiting bulge
23 to the wrench part 31, the wrench part 31 is unable to
reach the inside of the wrench rotor 10. Therefore, when the
torque wrench is used in a reverse direction, the limiting
bulge 23 will stop the handle 40 of the ultrasonic scalpel,
such that the wrench part 31 of the scalpel head 30 cannot
reach the inside of the wrench rotor 10, that is, the wrench
part 31 of the scalpel head 30 cannot be fitted with the
scalpel head clamping hole 11 of the wrench rotor 10,
thereby avoiding the use of the torque wrench in the reverse
direction. That is, the anti-reverse connection design of the
torque wrench can functionally prevent the torque wrench
from being used in the reverse direction to prevent errors in
use, thereby improving the efficiency and convenience of
use.

[0031] FIG. 3 shows the structure of the torque clamping
catch of the torque wrench for an ultrasonic scalpel accord-
ing to the first embodiment of the present disclosure. Spe-
cifically, the torque clamping catch comprises a plurality of
unidirectional raised catches 211 protruding from an inner
wall of the torque hole 21 to the center of the torque hole 21,
and the plurality of the unidirectional raised catches 211 are
annularly distributed on the inner wall of the torque hole 21.
As such, the plurality of unidirectional raised catches 211
and the rotor clamping catch 12 are fitted with each other,
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such that the torque wrench for the ultrasonic scalpel can
apply torque to the scalpel head of the ultrasonic scalpel. In
order to facilitate the fitting between the unidirectional
raised catches 211 and the rotor clamping catch 12, in
particular, the torque clamping catch comprises at least two
unidirectional raised catches 211, such that the unidirec-
tional raised catches 211 and the rotor clamping catch 12 can
be quickly fitted with each other. Herein, the unidirectional
raised catches 211 are raised catches with a catch tip being
inclined toward one side. Such unidirectional raised catches
211 can be easily and quickly fitted with the rotor clamping
catch 12, and are convenient for the torque wrench to apply
torque, so as to prevent the unidirectional raised catches 211
from being disengaged from the rotor clamping catch 12. As
shown in FIG. 3, the catch tips of the plurality of unidirec-
tional raised catches 211 are inclined within the circular-
hole-shaped torque hole 21 in a clockwise direction to form
a ring shape. Of course, the present disclosure is not limited
to this, and the catch tips of the plurality of unidirectional
raised catches 211 may also be inclined within the circular-
hole-shaped torque hole 21 in a counterclockwise direction
to form a ring shape.

[0032] For the better distribution of the plurality of uni-
directional raised catches 211 to form a ring shape, both side
walls of each unidirectional raised catch 211 can be designed
as arc-shaped and gradually converge from the inner wall of
the torque hole 21 to the center of the torque hole 21 so as
to from the unidirectional raised catch 211 with a catch tip
being inclined toward one side. As shown in FIG. 3, the
shape of the unidirectional raised catches 211 is similar to
the crescent shape.

[0033] When the plurality of unidirectional raised catches
211 are fitted with the rotor clamping catch 12, the unidi-
rectional raised catches 211 will deform when torque is
applied to the torque wrench, and thus it is necessary to leave
a deformation space for the deformation of the unidirec-
tional raised catches 211. In a preferred embodiment of the
present disclosure, as shown in FIG. 3, the torque wrench
body 20 further comprises a groove 212 that corresponds to
the gradually changing profile of the unidirectional raised
catches 211 to form on the inner wall of the torque hole 21.
[0034] Preferably, two side walls of the groove 212 are
also arc-shaped and gradually converge in a direction oppo-
site to the direction in which the two side walls of the
unidirectional raised catches 211 gradually converge. The
converging direction of the two side walls of the groove 212
is opposite to the converging direction of the two side walls
of the unidirectional raised catches 211, such that the uni-
directional raised catches 211 gradually expand in a direc-
tion away from the center of the torque hole 21, so as to
ensure the strength of the unidirectional raised catches 211
and also leave a deformation space for the deformation of
the unidirectional raised catches 211.

[0035] In a preferred embodiment of the present disclo-
sure, the torque wrench body 20 further comprises a clamp-
ing wheel 24, the clamping wheel 24 is detachably clamped
in the torque hole 21, the wrench rotor 10 is disposed in the
clamping wheel 24, the torque clamping catch is formed on
an inner wall of the clamping wheel 24, and the rotor
clamping catch 12 is fitted with the torque clamping catch.
Specifically, referring to FIGS. 2 and 5, the inner wall of the
torque wrench body 20 is provided with a clamping slot, and
the outer wall of the clamping wheel 24 is circumferentially
provided with a hook that is fitted with the clamping slot,
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such that the clamping wheel 24 is detachably clamped in
the torque hole 21. Therefore, in the torque hole 21, the rotor
clamping catch 12 of the wrench rotor 10 is fitted with the
torque clamping catch provided on the inner wall of the
clamping wheel 24. As such, the components of the torque
wrench can be conveniently replaced without replacing the
whole torque wrench. For example, by means of replacing
the wrench rotor 10 having a scalpel head clamping hole 11
of different shapes and/or sizes, the torque wrench according
to the present disclosure can be used for ultrasonic scalpels
having a wrench part of various shapes and/or sizes.

[0036] In a preferred embodiment of the present disclo-
sure, as shown in FIG. 2, the rotor clamping catch 12 is
disposed on an outer circumferential surface of the wrench
rotor 10, and the cross section of the clamping catch 12 is of
a unidirectional ratchet shape. The unidirectional raised
catches 211 of the torque wrench are respectively fitted with
the rotor clamping catch 12. After the unidirectional ratchet-
shaped rotor clamping catch 12 and the torque clamping
catches (i.e., unidirectional raised catches 211) of the torque
wrench are fitted with each other, when the torque wrench
body 20 is turned towards the torque application direction
(securing the scalpel head), it is necessary to overcome the
predetermined force of the torque clamping catch, and when
the predetermined force is exceeded, the torque clamping
catch will deform and be disengaged by rotation, so as to
secure the scalpel head with a constant force; and when the
torque wrench body 20 is turned in a resistance direction
(removing the scalpel head), which is a pure resistance state
in the case of engagement, the torque clamping catch will
not deform when rotating in this direction, and thus the
scalpel head can be removed by rotating at the maximum
torque value.

[0037] FIGS. 7 to 8 show the torque wrench for an
ultrasonic scalpel according to a second embodiment of the
present disclosure. The difference from the torque wrench
for an ultrasonic scalpel according to the first embodiment is
in that the torque wrench for an ultrasonic scalpel according
to the second embodiment comprises two torque hand-
holding portions 22, and the two side walls of the torque
hand-holding portion 22 are arc-shaped and gradually con-
verge in a radial direction from the central axis of the torque
wrench body 20 to the circumference. Moreover, the torque
wrench body 20 has a cylindrical structure with gradually
expanding radius, and the cylindrical structure between the
two torque hand-holding portions 22 is removed, such that
the structure of the torque wrench is simpler, and the
production cost can be reduced.

[0038] FIGS. 10 to 12 show the torque wrench for an
ultrasonic scalpel according to a third embodiment of the
present disclosure. The third embodiment of the present
disclosure differs from the torque wrench for an ultrasonic
scalpel according to the second embodiment in that the
torque wrench for an ultrasonic scalpel according to the third
embodiment comprises four torque hand-holding portions
22, the two side walls of the torque hand-holding portion 22
are arc-shaped and gradually converge in a direction oppo-
site to the direction from the inner wall of the torque hole 21
to the center of the torque hole 21. Similarly, the torque
wrench body 20 has a cylindrical structure with gradually
expanding radius, and the portion between the two torque
hand-holding portions 22 is removed, such that the structure
of the torque wrench is simpler, and the production cost can
be reduced.
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[0039] FIGS. 13 to 15 show the torque wrench for an
ultrasonic scalpel according to a fourth embodiment of the
present disclosure. The torque wrench for the ultrasonic
scalpel according to the fourth embodiment of the present
disclosure differs from the torque wrench for an ultrasonic
scalpel according to the first embodiment in that the torque
wrench body 20 of the torque wrench for an ultrasonic
scalpel according to the fourth embodiment uses a long
cylindrical structure to meet the needs of holding by a whole
hand, the operation is more comfortable, improving the
user-friendliness of the torque wrench for an ultrasonic
scalpel.

[0040] As shown in FIG. 5, the scalpel head 30 for an
ultrasonic scalpel may be provided with a thread structure
connected to the handle 40, and the scalpel head 30 is
provided with a wrench part 31. The torque clamping catch
is fitted with the rotor clamping catch 12, and then torque is
applied to the torque wrench body 20 of the torque wrench,
such that the scalpel head 30 is in threaded connection with
the handle 40. As such, the installation and disassembly of
the scalpel head for an ultrasonic scalpel are achieved.

[0041] In conclusion, the torque wrench for an ultrasonic
scalpel according to the present disclosure comprises a
wrench rotor 10 and a torque wrench body 20, wherein the
torque wrench body 20 comprises a torque clamping catch,
the wrench rotor 10 comprises a rotor clamping catch 12 and
a scalpel head clamping hole 11, the rotor clamping catch 12
is fitted with the torque clamping catch, the scalpel head of
the ultrasonic scalpel is provided with a wrench part 31, and
the scalpel head clamping hole 11 is fitted with the wrench
part 31. By means of individually providing the wrench rotor
10, the wrench rotor 10 is fitted with the torque clamping
catch of the torque wrench body 20, such that different types
of scalpel heads 30 of an ultrasonic scalpel can be clamped
in the scalpel head clamping hole 11 without affecting the
fitting between the rotor clamping catch 12 and the torque
clamping catch. Therefore, the torque wrench for an ultra-
sonic scalpel can provide the function of mounting various
ultrasonic scalpel heads, thereby increasing the application
range of the torque wrench and improving the convenience
of use.

[0042] The present disclosure further provides an ultra-
sonic scalpel and torque wrench set, in which the wrench
part of the ultrasonic scalpel is fitted in shape with the
wrench rotor of the torque wrench, so as to secure the
ultrasonic scalpel with the torque wrench.

[0043] The above description are merely the specific
embodiments of the present disclosure, but the scope of
protection of the present disclosure is not limited thereto,
and any changes or substitutions readily made by those
skilled in the art within the technical scope disclosed in the
present disclosure should all be intended to be included
within the scope of protection of the present disclosure.

1. A torque wrench for an ultrasonic scalpel,

comprising a torque wrench body and a wrench rotor,
wherein the torque wrench body comprises a circular-
hole-shaped torque hole, with a torque clamping catch
being provided in the torque hole, and the wrench rotor
being disposed in the torque hole; and the wrench rotor
comprises a scalpel head clamping hole, a rotor clamp-
ing catch located outside the wrench rotor, and a scalpel
head clamping slot located inside the scalpel head
clamping hole;
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a wrench part, which is disposed on a scalpel head of the
ultrasonic scalpel that is fitted with the torque wrench
for the ultrasonic scalpel, is clamped into the scalpel
head clamping slot via the scalpel head clamping hole,
the rotor clamping catch is fitted with the torque
clamping catch, the torque hole has a cylindrical struc-
ture with gradually expanding radius, and the wrench
rotor is disposed in an end portion, with a smaller
diameter, of the torque hole.

2. The torque wrench for an ultrasonic scalpel according

to claim 1, wherein

the torque wrench body has a cylindrical structure with
gradually expanding radius, the cylindrical structure
comprises a large end and a small end, the wrench rotor
is disposed in the small end, the torque wrench body
further comprises a plurality of torque hand-holding
portions extending from the small end to the large end,
and the plurality of torque hand-holding portions pro-
trude outward from an outer wall of the torque wrench
body and are evenly distributed in a circumferential
direction with the torque hole as the center.

3. The torque wrench for an ultrasonic scalpel according

to claim 2, wherein

an inner wall of the torque hole further comprises a
plurality of limiting bulges, the plurality of limiting
bulges are evenly distributed in the circumferential
direction with the torque hole as the center, and the
diameter of the largest circle formed by the plurality of
limiting bulges is smaller than the diameter of a handle
of the ultrasonic scalpel.

4. The torque wrench for an ultrasonic scalpel according

to claim 1, wherein

the torque clamping catch comprises a plurality of unidi-
rectional raised catches protruding from an inner wall
of the torque hole to the center of the torque hole, and
the plurality of the unidirectional raised catches are
annularly distributed on the inner wall of the torque
hole.

5. The torque wrench for an ultrasonic scalpel according

to claim 4, wherein

two side walls of the unidirectional raised catches are both
arc-shaped and gradually converge from the inner wall
of the torque hole to the center of the torque hole.

6. The torque wrench for an ultrasonic scalpel according

to claim 4, wherein

the torque wrench body further comprises a groove cor-
responding to a gradually changing profile of the uni-
directional raised catches and formed on the inner wall
of the torque hole.

7. The torque wrench for an ultrasonic scalpel according

to claim 6, wherein

two side walls of the groove are also arc-shaped and
gradually converge in a direction opposite to the direc-
tion in which the two side walls of the unidirectional
raised catches gradually converge.

8. The torque wrench for an ultrasonic scalpel according

to claim 1, wherein

the torque wrench body further comprises a clamping
wheel, the clamping wheel is detachably clamped in the
torque hole, the wrench rotor is disposed in the clamp-
ing wheel, the torque clamping catch is formed on an
inner wall of the clamping wheel, and the rotor clamp-
ing catch is fitted with the torque clamping catch.
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9. The torque wrench for an ultrasonic scalpel according
to claim 1, wherein

the rotor clamping catch is disposed on an outer circum-

ferential surface of the wrench rotor, and the cross
section of the rotor clamping catch is of a unidirectional
ratchet shape.

10. The torque wrench for an ultrasonic scalpel according
to claim 2, wherein

the diameter of the torque hole located at the small end is

smaller than the diameter of the torque hole located at
the large end.

11. The torque wrench for an ultrasonic scalpel according
to claim 8, wherein

the inner wall of the torque wrench body is provided with

a clamping slot, and the outer wall of the clamping
wheel is circumferentially provided with a hook that is
fitted with the clamping slot, such that the clamping
wheel is detachably clamped in the torque hole.

12. The torque wrench for an ultrasonic scalpel according
to claim 3, wherein the wrench rotor comprises a wrench
part engagement portion and an expansion portion, with the
length of the wrench part engagement portion along a central
axis of the torque wrench body being substantially equal to
the length of the wrench part, and the size of an inner hole
of the expansion portion being larger than the size of an
inner hole of the wrench part engagement portion.

13. The torque wrench for an ultrasonic scalpel according
to claim 12, wherein an end face, away from the wrench
rotor, of the limiting bulge and an end face, close to the
limiting bulge, of the wrench part engagement portion of the
wrench rotor are spaced apart by a first distance therebe-
tween along the central axis of the torque wrench body; and
an end face, close to the wrench part, of the handle of the
ultrasonic scalpel and an end face, away from the handle, of
the wrench part are spaced apart by a second distance along
the central axis of the torque wrench body, the first distance
is greater than the second distance, such that when the
ultrasonic scalpel is inserted into the torque wrench in a
direction from the end face, away from the wrench rotor, of
the limiting bulge to the wrench part, the wrench part is
unable to reach the inside of the wrench rotor.

14. An ultrasonic scalpel and torque wrench set, compris-
ing:
an ultrasonic scalpel comprising a handle and a scalpel
head, with a wrench part being provided on the scalpel
head; and
a torque wrench comprising:

a torque wrench body and a wrench rotor, wherein the
torque wrench body comprises a circular-hole-
shaped torque hole, with a torque clamping catch
being provided in the torque hole, and the wrench
rotor being disposed in the torque hole; and the
wrench rotor comprises a scalpel head clamping
hole, a rotor clamping catch located outside the
wrench rotor, and a scalpel head clamping slot
located inside the scalpel head clamping hole;

wherein, the wrench part is clamped into the scalpel
head clamping slot via the scalpel head clamping
hole, the rotor clamping catch is fitted with the
torque clamping catch, the torque hole has a cylin-
drical structure with gradually expanding radius, and
the wrench rotor is disposed in an end portion, with
a smaller diameter, of the torque hole.



US 2021/0307777 Al

15. The ultrasonic scalpel and torque wrench set accord-
ing to claim 14, wherein

the torque wrench body has a cylindrical structure with
gradually expanding radius, the cylindrical structure
comprises a large end and a small end, the wrench rotor
is disposed in the small end, the torque wrench body
further comprises a plurality of torque hand-holding
portions extending from the small end to the large end,
and the plurality of torque hand-holding portions pro-
trude outward from an outer wall of the torque wrench
body and are evenly distributed in a circumferential
direction with the torque hole as the center.

16. The ultrasonic scalpel and torque wrench set accord-
ing to claim 15, wherein

an inner wall of the torque hole further comprises a
plurality of limiting bulges, the plurality of limiting
bulges are evenly distributed in the circumferential
direction with the torque hole as the center, and the
diameter of the largest circle formed by the plurality of
limiting bulges is smaller than the diameter of a handle
of the ultrasonic scalpel.

17. The ultrasonic scalpel and torque wrench set accord-
ing to claim 14, wherein
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the torque clamping catch comprises a plurality of unidi-
rectional raised catches protruding from an inner wall
of the torque hole to the center of the torque hole, and
the plurality of the unidirectional raised catches are
annularly distributed on the inner wall of the torque
hole.
18. The ultrasonic scalpel and torque wrench set accord-
ing to claim 17, wherein
two side walls of the unidirectional raised catches are both
arc-shaped and gradually converge from the inner wall
of the torque hole to the center of the torque hole.
19. The ultrasonic scalpel and torque wrench set accord-
ing to claim 17, wherein
the torque wrench body further comprises a groove cor-
responding to a gradually changing profile of the uni-
directional raised catches and formed on the inner wall
of the torque hole.
20. The ultrasonic scalpel and torque wrench set accord-
ing to claim 19, wherein
two side walls of the groove are also arc-shaped and
gradually converge in a direction opposite to the direc-
tion in which the two side walls of the unidirectional
raised catches gradually converge.
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