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SHEATH ASSEMBLY, ULTRASONIC PROBE
AND ASSEMBLING METHOD THEREOF

BACKGROUND

Technical Field

[0001] The present invention relates to the technical field
of medical instruments, and more specifically, to a sheath
assembly, an ultrasonic probe and an assembling method
thereof.

Description of Related Art

[0002] Ultrasound endoscope is a commonly used medical
instrument, and its ultrasonic probe can enter the organ of
the human body to be examined through the natural cavity
of the human body, such as a urinary tract or a surgical
incision, and directly peep into the lesion of the relevant
part, to assist in obtaining clear images.

[0003] A fiber-optic ultrasound endoscope in an ultra-
sound endoscope has an elongated ultrasonic probe that
allows an ultrasonic transducer attached to one end of the
ultrasonic probe to penetrate deep into the human body. In
addition, the ultrasonic transducer is connected to the driver
of the other end of the ultrasonic probe and the imaging
system through a coaxial cable. Driven by an external motor,
the ultrasonic transducer may be free to rotate within the
ultrasonic probe to create a circular or cross-sectional image
of the tissue section perpendicular to the axial direction.
[0004] However, most fiber-optic ultrasound endoscopes
in the prior art are integral structures. Due to the high cost
of ultrasonic transducers, after each clinical application
process, the part of the ultrasonic probe that directly contacts
the human tissue is cleaned and disinfected, and then con-
tinues to be used for the next clinical use, which is prone to
cause the problem of cross-infection. Also, the practice of
abandoning the entire ultrasonic probe after each clinical
application has resulted in a significant increase in treatment
costs.

[0005] Therefore, it is necessary to develop a new type of
ultrasonic probe to avoid the above problems in the prior art.

SUMMARY

[0006] It is an object of the invention to provide a sheath
assembly, an ultrasonic probe having the sheath assembly,
and an assembling method of the ultrasonic probe, so as to
avoid the problem of prone to cross infection caused by the
overall repetitive use of the ultrasonic probe in the prior art
while reducing the cost of treatment.

[0007] To achieve the above object, the sheath assembly of
the invention comprises a plug portion and a sheath portion,
and one end of the plug portion is used for detachably and
fixedly connecting with a connecting butt joint portion of the
ultrasonic probe. The other end of the plug portion is fixedly
connected to one end of the sheath portion, and an inside of
the plug portion communicates with an inside of the sheath
portion to receive a torque transmitting portion of the
ultrasonic probe.

[0008] The sheath assembly of the invention has the
following beneficial effects: one end of the plug portion is
used for detachably and fixedly connecting with a connect-
ing butt joint portion of the ultrasonic probe, so that the plug
portion and the connecting butt joint portion are detachable
after the ultrasonic probe is used. Therefore, on the one
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hand, the connecting butt joint portion to which the torque
transmitting portion is fixed is retained for subsequent
application process to facilitate reducing treatment costs; on
the other hand, the used sheath assembly may be directly
discarded due to its direct contact with human tissue and low
cost, thereby avoiding cross-infection problems caused by
repeated use.

[0009] Preferably, the plug portion comprises a recess, and
an inner sidewall of the recess has a first threaded structure
to effect the detachably fixed connection with the connecting
butt joint portion through threaded engagement. The ben-
eficial effects include: the detachably fixed connection of the
plug portion and the connecting butt joint portion may be
quickly achieved by threaded engagement.

[0010] Further preferably, a bottom portion of the recess is
provided with a first locking portion, and an inside of the
first locking portion communicates with an inside of the
sheath portion; an outer sidewall of the first locking portion
is engageable with an inner sidewall of the connecting butt
joint portion such that the first locking portion is received
inside the connecting butt joint portion. The beneficial
effects include: it is advantageous to further improve the
sealing performance between the plug portion and the con-
necting butt joint portion.

[0011] Preferably, the first locking portion has a first inner
diameter for receiving the torque transmitting portion, the
first inner diameter being greater than or equal to 0.5 mm
and larger than an outer diameter of the torque transmitting
portion. The beneficial effects include: it is advantageous for
the torque transmitting portion to be freely rotatable within
the first locking portion to obtain good image information.
[0012] Further preferably, the outer sidewall of the first
locking portion has a taper such that the first locking portion
is received inside the connecting butt joint portion and is
fixedly connected to the connecting butt joint portion by
taper self-locking.

[0013] Further preferably, the taper ranges from 3 degrees
to 6 degrees to enable the sheath assembly to withstand at
least 1 atmosphere for a period of at least 30 seconds. The
beneficial effects include: the strength of the sheath assem-
bly is further increased.

[0014] Still more preferably, the plug portion has a sealing
portion for detachably and fixedly connecting to the first
locking portion. The beneficial effects include: it is advan-
tageous to subsequently inject the liquid into the sheath
assembly for sealing to facilitate storage or transport of the
sheath assembly.

[0015] Preferably, the other end of the sheath portion has
a sealing head structure. The beneficial effects include: it is
convenient to receive the liquid in the sheath portion during
the subsequent use of the ultrasonic probe to facilitate the
good signal transmission function of the ultrasonic trans-
ducer of the torque transmission portion.

[0016] Preferably, the sheath portion has a first sheath and
a second sheath that are connected to each other, one end of
the first sheath being fixedly connected to the sheath con-
necting portion of the plug portion, the first sheath having a
Shore hardness greater than that of the second sheath. The
beneficial effects include: the first sheath connected to the
sheath connecting portion has a Shore hardness greater than
that of the second sheath at the distal end, which is advan-
tageous for enhancing the strength of the sheath portion and
facilitates the sheath portion to be smoothly pushed in the
body; on the other hand, the second sheath having a lower
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Shore hardness directly contacts human tissue, and may
reduce damage to human tissues, which also facilitates
bending to enter more complicated and narrow channels.
[0017] Further preferably, the sheath portion also has a
third sheath, and the third sheath has a Shore hardness
greater than or equal to that of the first sheath and is at least
partially sleeved outside of the first sheath to enhance a
strength of the sheath portion. The beneficial effects include:
it is convenient for the sheath portion to smoothly carry out
the pushing process in the body.

[0018] Still more preferably, one end of the third sheath is
fixedly connected to the sheath connecting portion, and is
sleeved outside of the first sheath, a length of the third sheath
is less than that of the first sheath.

[0019] Still more preferably, the first sheath has a Shore
hardness of 50 D-90 D, the second sheath has a Shore
hardness of 30 D-75 D, and the third sheath has a Shore
hardness of 50 D-90 D.

[0020] Still more preferably, the third sheath is a metal
spring sleeve, and the metal spring sleeve is movably
sleeved outside of the sheath connecting portion and the
outside of a portion of the first sheath.

[0021] The ultrasonic probe of the invention comprises a
connecting butt joint portion, a torque transmitting portion,
and the sheath assembly. The sheath assembly has a plug
portion and a sheath portion which are connected to each
other. The connecting butt joint portion is detachably and
fixedly connected to the plug portion. A fixed end of the
torque transmission portion is fixedly connected in the
connecting butt joint portion, and a transducer end of the
torque transmitting portion extends through the connecting
butt joint portion and the plug portion to enter the sheath
portion.

[0022] The beneficial effects of the ultrasonic probe of the
present invention include: the connecting butt joint portion
of the ultrasonic probe is detachably and fixedly connected
to the plug portion, so that the plug portion and the con-
necting butt joint portion are detachable after the ultrasonic
probe is used. Therefore, on the one hand, the connecting
butt joint portion to which the torque transmitting portion is
fixed is retained for subsequent application process to facili-
tate reducing treatment costs; on the other hand, the used
sheath assembly may be directly discarded due to its direct
contact with human tissue and low cost, thereby avoiding
cross-infection problems caused by repeated use.

[0023] Preferably, the connecting butt joint portion has a
first connecting portion, and the first connecting portion has
a second inner diameter. The second inner diameter is used
for receiving the torque transmitting portion, and the second
inner diameter is greater than or equal to 0.5 mm and is
larger than an outer diameter of the torque transmitting
portion. The beneficial effects include: it is advantageous for
the torque transmitting portion to be freely rotatable within
the first connecting portion to obtain good image informa-
tion.

[0024] Further preferably, the connecting butt joint portion
further has a second connecting portion, and the second
connecting portion is coaxially connected to the first con-
necting portion detachably and fixedly. A portion of the outer
surface of the second connecting portion has a second
threaded structure for locking with the plug portion through
threaded engagement.

[0025] Further preferably, the plug portion has a first
locking portion, and the second connecting portion receives
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the first locking portion such that an inside of the connecting
butt joint portion communicates with an inside of the sheath
assembly, and an inner sidewall of the second connecting
portion is fitted to an outer sidewall of the first locking
portion. The beneficial effects include: further improving the
sealing performance between the plug portion and the con-
necting butt joint portion.

[0026] Still more preferably, the inner sidewall of the
second connecting portion has a taper to receive the first
locking portion, and the second connecting portion is con-
nected to the first locking portion by taper self-locking. The
beneficial effects include: the strength of the ultrasonic
assembly is enhanced on the basis of further improving the
sealing performance.

[0027] Still more preferably, the first locking portion has
the Shore hardness less than that of the second connecting
portion. The beneficial effects include: the sealing perfor-
mance is further enhanced by a combination of softness and
hardness.

[0028] A method of assembling the ultrasonic probe com-
prises following steps.

[0029] S1: Providing the sheath assembly, a drainage tube
and a liquid injection device, the sheath assembly including
the plug portion and the sheath portion which are connected
to each other; passing one end of the drainage tube into a
bottom portion of the sheath portion through the plug
portion; and injecting a liquid into the sheath portion
through the other end of the drainage tube using the liquid
injection device.

[0030] S2: Providing the connecting butt joint portion
with the torque transmitting portion being fixed thereon,
inserting a transducer end of the torque transmitting portion
from the plug portion into the sheath portion, and then
locking the plug portion to the connecting butt joint portion,
so as to complete assembly of the ultrasonic probe.

[0031] The method of assembling the ultrasonic probe of
the invention has the following beneficial effects: since the
assembly of the ultrasonic probe may be completed by
locking the plug portion to the connecting butt joint portion,
in the subsequent disassembling process, the connecting butt
joint portion to which the torque transmitting portion is fixed
is retained on the one hand for subsequent application
process to facilitate reducing treatment costs, and the used
sheath assembly may be directly discarded on the other hand
due to its direct contact with human tissue and low cost,
thereby avoiding cross-infection problems caused by
repeated use.

[0032] Preferably, the plug portion is provided with a
sealing portion, in the step S1, the sealing portion is removed
to inject the liquid into the sheath portion through the
drainage tube and the liquid injection device.

[0033] Preferably, the method further includes step S3. In
the step S3, the connecting butt joint portion and the plug
portion are unlocked after the ultrasonic probe is used, the
sealing structure of the sheath portion is broken, and the
connecting butt joint portion is pulled to pull the torque
transmitting portion away from the sheath assembly. The
beneficial effects include: after unlocking the connecting
butt joint portion and the plug portion, the sealing structure
of the sheath portion is broken, so as to pull the connecting
butt joint portion to pull the torque transmitting portion
away from the sheath assembly.

[0034] Further preferably, a distal end of the sheath por-
tion has a sealing head structure, and in the step S3, after the
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connecting butt joint portion and the plug portion are
unlocked, the sealing head structure is cut to break the
sealing structure of the sheath portion.

[0035] Further preferably, in the step S3, after the con-
necting butt joint portion and the plug portion are unlocked,
an outer sidewall of the sheath portion is destroyed to break
the sealing structure of the sheath portion.

BRIEF DESCRIPTION OF THE DRAWINGS

[0036] FIG.1is a structural view of a first sheath assembly
of Embodiment 1 of the present invention;

[0037] FIG. 2 is a longitudinal sectional view of a plug
portion shown in FIG. 1;

[0038] FIG. 3 is a view showing the assembly of a third
sheath and a sheath connecting portion in Embodiment 2 of
the present invention;

[0039] FIG. 4 is a structural view of a spring sleeve of
Embodiment 3 of the present invention;

[0040] FIG. 5a is a structural view of a sealing sleeve head
of Embodiment 4 of the present invention;

[0041] FIG. 56 is an exploded view of another sealing
sleeve head of Embodiment 4 of the present invention;
[0042] FIG. 6 is a structural view of a first ultrasonic probe
of Embodiment 5 of the present invention;

[0043] FIG. 7 is a structural view of a first socket portion
shown in FIG. 6;

[0044] FIG. 8 is a structural view of a second socket
portion shown in FIG. 6;

[0045] FIG. 9 is a structural view of a torque transmitting
portion of Embodiment 5 of the present invention;

[0046] FIG. 10 is a structural view of a plug portion of
Embodiment 6 of the present invention; and

[0047] FIG. 11 is a longitudinal sectional view of the plug
portion shown in FIG. 10.

DESCRIPTION OF THE EMBODIMENTS

[0048] In order to make objectives, technical solutions,
and advantages of the present invention clearer, the technical
solutions in the present invention are described clearly and
completely in the following with reference to accompanying
drawings in the embodiments of the present invention.
Apparently, the described embodiments are only part rather
than all of the embodiments of the present invention. Based
on the embodiments of the present invention, all the other
embodiments obtained by those of ordinary skill in the art
without inventive effort are within the scope of the present
invention. Unless otherwise mentioned, all technical and
scientific terms used herein have the same meaning as
commonly understood by one of ordinary skill in the art to
which the invention belong. “Comprise”, “include” and the
like are intended to denote the element or object before the
word is included in the listed element or object and thereof
equivalents after the word, instead of excluding other ele-
ments or objects.

[0049] In view of the problems existing in the prior art,
embodiments of the present invention provide a sheath
assembly and a method of preparing the sheath assembly.
The sheath assembly is adapted for an ultrasonic probe.
[0050] The sheath assembly has a plug portion and a
sheath portion. A proximal end of the sheath portion is
fixedly connected to the sheath connecting portion of the
plug portion, and the proximal end is defined as an end
adjacent to the plug portion. One end of the plug portion is
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used for detachably and fixedly connecting with a connect-
ing butt joint portion of the ultrasonic probe. The sheath
connecting portion is fixedly connected to one end of the
sheath portion, and the inside of the plug portion commu-
nicates with the inside of the sheath portion to receive a
torque transmitting portion of the ultrasonic probe.

[0051] In some embodiments of the present invention, at
least a portion of the outer surface of the sheath portion is
hydrophilic.

[0052] The preparation method for the sheath assembly
comprises:
[0053] Providing the plug portion and the sheath portion to

be processed, and performing a head sealing treatment on
one end of the sheath portion to be processed to form a
sealing head structure.

[0054] Performing a hydrophilic treatment on at least a
portion of the outer surface of the sheath portion to be
processed to form the sheath portion.

[0055] Connecting an opening end of the sheath portion
fixedly to the sheath connecting portion of the plug portion
to form the sheath assembly.

[0056] In some embodiments of the present invention, a
hydrophilic treatment is performed on the at least a portion
of the outer surface of the sheath portion to be processed in
a radial direction of the sheath portion to be processed from
a distal end point of the sealing head structure as a starting
point to form the sheath portion.

[0057] Insome embodiments of the present invention, the
region of the outer surface of the sheath portion to be
processed that needs the hydrophilic treatment comprises a
region directly in contact with human tissue to enhance
biocompatibility of the sheath portion.

[0058] Embodiments of the present invention further pro-
vide an ultrasonic probe, and an assembling method of the
ultrasonic probe.

[0059] The ultrasonic probe comprises the sheath assem-
bly, the connecting butt joint portion, and the torque trans-
mitting portion. A transducer end of the torque transmitting
portion is fixed with an ultrasonic transducer with the other
end of the ultrasonic transducer being a fixed end. The fixed
end is fixedly connected inside the connecting butt joint
portion. The connecting butt joint portion is connected to the
plug portion in a detachably fixed connection, and a trans-
ducer end of the torque transmitting portion extends through
the connecting butt joint portion and the plug portion to enter
the sheath portion.

[0060] The method of assembling the ultrasonic probe
comprises:
[0061] S1: Providing the sheath assembly, a drainage tube

and a liquid injection device, the sheath assembly including
the plug portion and the sheath portion which are connected
to each other; passing one end of the drainage tube into a
bottom portion of the sheath portion through the plug
portion; and injecting a liquid into the sheath portion
through the other end of the drainage tube using the liquid
injection device.

[0062] S2: Providing the connecting butt joint portion to
which the torque transmitting portion is fixed, inserting a
transducer end of the torque transmitting portion from the
plug portion into the sheath portion, and then locking the
plug portion to the connecting butt joint portion, so as to
complete assembly of the ultrasonic probe.

[0063] In some embodiments of the present invention, a
sealing portion is used to seal the plug portion to seal the
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liquid inside the sheath assembly and facilitate the transpor-
tation of the sheath assembly.

[0064] In the step S1 of some embodiments of the present
invention, the plug portion is provided with a sealing portion
and the sealing portion is removed to inject the liquid into
the sheath portion.

[0065] In some embodiments of the present invention, the
connecting butt joint portion and the plug portion are
unlocked after using the ultrasonic probe, the sealing struc-
ture of the sheath portion is broken, and the connecting butt
joint portion is pulled to pull the torque transmitting portion
away from the sheath assembly.

[0066] In some embodiments of the present invention, a
distal end of the sheath portion has a sealing head structure,
and the sealing head structure is cut to break the sealing
structure of the sheath portion.

[0067] In some embodiments of the present invention, an
outer sidewall of the sheath portion is destroyed to break the
sealing structure of the sheath portion. Specifically, the
sealing structure of the sheath portion is broken by opening
a through hole in the outer sidewall of the sheath portion or
slashing the outer sidewall of the sheath portion.

[0068] The technical solutions of the present invention
will be described in detail below by way of Embodiments
1-6.

EMBODIMENT 1

[0069] The present embodiment provides a first sheath
assembly having a first plug portion and a sheath portion.
[0070] FIG. 1is a structural view of a first sheath assembly
of Embodiment 1 of the present invention. FIG. 2 is a
longitudinal sectional view of a first plug portion shown in
FIG. 1.

[0071] With reference to FIGS. 1 and 2, the first sheath
assembly 1 has a first plug portion 11 and a sheath portion
12. The first plug portion 11 has a first locking portion 111
and a first sheath connecting portion 112. The sheath portion
12 has a first sheath 121 and a second sheath 122.

[0072] With reference to FIGS. 1 and 2, the first plug
portion 11 has a cylindrical fixing portion 114. One end of
the fixing portion 114 defines a first recess 1141, and the first
recess 1141 is a cylindrical recess. The first locking portion
111 has an internal hollow structure, and a passage inside the
fixing portion 114 communicates with the inside of the first
sheath connecting portion 112 to receive a torque transmit-
ting portion (not shown). One end of the first locking portion
111 is fixed to a bottom portion of the first recess 1141. The
first sheath connecting portion 112 is a hollow structure
having an extension tube 1122 and a conical joint tube 1121
which are sequentially connected. One end of the extension
tube 1122 is fixed to the other end of the fixing portion 114,
and the conical joint tube 1121 is fixedly connected to one
end of the first sheath 121. A center line of the first locking
portion 111 and a center line of the first sheath connecting
portion 112 both coincide with a center line 13 of the fixing
portion 114.

[0073] With reference to FIGS. 1 and 2, the first locking
portion 111 is a truncated cone structure, and the longitudi-
nal cross-sectional shape thereof is an isosceles trapezoid.
That is, the outer sidewall of the first locking portion 111 has
a taper shape so as to be received inside the connecting butt
joint portion (not shown), and is fixedly connected with the
connecting butt joint portion (not shown) by taper self-
locking. The manner of taper self-locking is advantageous to
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enhance the sealability and strength of the ultrasonic probe
assembled by the sheath assembly 1. When the sheath
assembly 1 is injected with liquid and assembled into the
ultrasonic probe, the sheath assembly 1 may withstand at
least 1 atmosphere for at least 30 seconds without causing
the liquid leakage. The taper is a ratio between an absolute
value of a difference between the lengths of the two base
sides of the isosceles trapezoid and a height of the isosceles
trapezoid.

[0074] Insome specific embodiments of the present inven-
tion, the taper ranges from 3 degrees to 6 degrees. The sheath
assembly 1 may withstand at least 3 atmospheres for at least
30 seconds without causing the liquid leakage.

[0075] With reference to FIGS. 1 and 2, the first sheath
121 is a hollow tube structure with two open ends, with one
end being fixed to the inner wall of a tapered joint of the first
sheath connecting portion 112 by an epoxy resin glue, and
the other end being fixed to one end of the second sheath 122
by heat fusion. The distal end of the second sheath 122 is a
hemispherical sealing head structure. The inner sidewall of
the first recess 1141 has a first threaded structure 1142.
[0076] In some embodiments of the present invention, the
first locking portion 111 has a first inner diameter that is
greater than or equal to 0.5 mm and larger than an outer
diameter of the torque transmitting portion for receiving the
torque transmitting portion. In some specific embodiments
of the present invention, the first inner diameter is any one
of 0.5 mm, 1.0 mm, 1.2 mm, and 1.4 mm.

[0077] Inthe present embodiment, the first sheath 121 and
the second sheath 122 have the same inner diameter and the
same outer diameter. A length of the first sheath 121 is
greater than a length of the second sheath 122. In some
specific embodiments of the present invention, the length of
the first sheath 121 is 175 cm, and the length of the second
sheath 122 is 5 cm.

[0078] In some embodiments of the present invention,
with reference to FIG. 2, the sheath portion 12 has only the
second sheath 122, and one end of the second sheath 122 is
fixedly connected to the conical joint tube 1121.

[0079] In some embodiments of the present invention, the
second sheath 122 is a hollow tube structure with two open
ends, that is, the distal end of the second sheath 122 does not
have the sealing head structure.

[0080] In some embodiments of the present invention, the
constituent materials of the first sheath 121 and the second
sheath 122 are both plastic. In some specific embodiments of
the present invention, the constituent material of the plastic
is polyetheramide elastomer, high density polyethylene or
nylon.

[0081] Inthe present embodiment, with reference to FIGS.
1 and 2, the Shore hardness of the first sheath 121 is greater
than the Shore hardness of the second sheath 122. The first
sheath 121 has a Shore hardness of 75 D and the second
sheath 122 has a Shore hardness of 50 D. On the one hand,
the first sheath 121 connected to the first sheath connecting
portion 112 has a Shore hardness greater than that of the
second sheath 122, which is advantageous for enhancing the
strength of the sheath portion 12 and facilitates the sheath
portion 12 to be smoothly pushed in the body. On the other
hand, the second sheath 122 having a lower Shore hardness
directly contacts human tissue, which may reduce damage to
the human tissue.

[0082] In some embodiments of the present invention, the
first sheath 121 has a Shore hardness of 50 D-90 D and the
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second sheath 122 has a Shore hardness of 30 D-75 D. In
some specific embodiments of the present invention, the first
sheath 121 has a Shore hardness of any one of 60 D, 70 D,
75 D, 80 D, and 85 D, and the second sheath 122 has a Shore
hardness of any one of 30 D, 40 D, 45 D, 55 D, 60 D, 65 D,
70 D, and 75 D.

[0083] With reference to FIG. 1, starting from an end point
of the sealing head structure of the second sheath 122, a
hydrophilic treatment is performed along the radial direction
of the sheath portion 12 to form a hydrophilic modification
layer on at least a portion of the surface of the sheath portion
12.

[0084] A liquid is injected into the sheath portion using a
liquid injection device containing the liquid therein. The
liquid injection device has an injection syringe and a drain-
age tube, and the inside of the injection syringe is filled with
the liquid. With reference to FIGS. 1 and 2, the drainage tube
(not shown) is inserted into the sheath portion 12 via the first
locking portion 111, and one end of the drainage tube (not
shown) is caused to reach a bottom portion of the second
sheath portion 122 with the other end of the drainage tube
extending beyond the first locking portion 111. The injection
syringe (not shown) is inserted into the drainage tube (not
shown), followed by slowly injecting the liquid into the
sheath portion 12, and the drainage tube (not shown) is
slowly pulled out of the first locking portion 111 through the
injection syringe (not shown) while injecting the liquid, so
as to ensure that no air bubbles are generated inside the
sheath portion 12. After the injection of the liquid in the
syringe (not shown) is completed, the drainage tube (not
shown) is withdrawn, and the first locking portion 111 is
then sealed using a sealing portion (not shown).

[0085] In the present embodiment, an outer diameter of
the drainage tube is smaller than the inner diameter of the
first locking portion 111 and smaller than the inner diameter
of the sheath portion 12, and the constituent material of the
drainage tube is plastic.

[0086] In some embodiments of the present invention, the
liquid injected into the sheath portion is at least capable of
immersing the ultrasonic transducer of the torque transmit-
ting portion to facilitate signal transmission of the ultrasonic
transducer to obtain a clear image.

[0087] Insome embodiments of the present invention, the
liquid is any one of physiological saline or silicone oil. The
plastic is Polyetheretherketone (PEEK).

EMBODIMENT 2

[0088] The present embodiment provides a second sheath
assembly which differs from the first sheath assembly of
Embodiment 1 of the present invention in that the sheath
portion further has a third sheath, which is a hollow tube.
[0089] FIG. 3 is a view showing the assembly of a third
sheath and a sheath connecting portion in the embodiment.
With reference to FIGS. 1 to 3, the outer diameter of a
hollow tube 31 is adapted to the diameter of a hollow duct
1133 inside the first sheath connecting portion 112. One end
of the hollow tube 31 extends to the inside of the hollow duct
1133, and is adhered and fixed to the inner wall of the
conical joint tube 1121 by epoxy glue to be sleeved outside
the first sheath 121. One end of the first sheath 121 is fixed
to the inner wall of the first sheath connecting portion 112 by
epoxy glue or heat fusion. The length of the hollow tube 31
is smaller than that of the first sheath 121.
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[0090] In some embodiments of the present invention, the
outer diameter of the first sheath 121 is adapted to the inner
diameter of the hollow tube 31.

[0091] In the present embodiment, the Shore hardness of
the hollow tube 31 is greater than or equal to that of the first
sheath 121. The Shore hardness of the hollow tube 31 is 50
D to 90 D. In some specific embodiments of the present
invention, the third sheath 31 has a Shore hardness of any
one of 50 D, 60 D, 65 D, 70 D, 75 D, and 80 D.

EMBODIMENT 3

[0092] The present embodiment provides a third sheath
assembly. The third sheath assembly differs from the second
sheath assembly of Embodiment 2 of the present invention
in that the third sheath is a metal spring sleeve. The metal
spring sleeve is movably sleeved outside the sheath con-
necting portion and a portion of the first sheath to enhance
a connection relationship between the sheath connecting
portion and the sheath portion.

[0093] FIG. 4 is a structural view of a metal spring sleeve
of Embodiment 3. With reference to FIGS. 2, 3 and 4, a
metal spring sleeve 4 has a first sleeve 41, a tapered sleeve
42, and a second sleeve 43 which are sequentially con-
nected. A length of the first sleeve 41 is equal to a length of
the extension tube 1122, and an inner diameter thereof is
adapted to the outer diameter of the extension tube 1122. A
length of the tapered sleeve 42 is equal to the length of the
conical joint tube 1121, and the shape of the inner wall
thereof is the same as the shape of the outer wall of the
conical joint tube 1121. A length of the second sleeve 43 is
smaller than the length of the first sheath 121, and an inner
diameter of the second sleeve 43 is adapted to the outer
diameter of the third sheath 31. The metal spring sleeve 4 is
a movable sleeve that is movable in the radial direction of
the first sheath 121.

EMBODIMENT 4

[0094] The present embodiment provides a fourth sheath
assembly. The fourth sheath assembly differs from the third
sheath assembly of Embodiment 3 of the present invention
in that the fourth sheath assembly further has a sealing
portion which is a sealing sleeve head.

[0095] FIG. 5a is a structural view of a sealing sleeve head
of Embodiment 4. With reference to FIGS. 2 and 5a, the first
sealing sleeve 51 is a hollow structure that is open at one
end. The outer sidewall of the first sealing sleeve head 51 has
a first locking thread 511 for engaging the first threaded
structure 1142. The inner sidewall of the first sealing sleeve
head 51 has a taper to receive the first locking portion 111,
so that the outer sidewall of the first locking portion 111 is
fitted to the inner sidewall of the first sealing sleeve head 51
in a self-locking manner. A bottom portion of the first sealing
sleeve head 51 is fitted to the end surface of the first locking
portion 111 to seal the first locking portion 111.

[0096] FIG. 56 is an exploded view of another type of
sealing sleeve head of Embodiment 4. With reference to
FIGS. 2 and 5b, a second sealing sleeve head 52 has a
sealing tube 521 and a sealing head 522. The sealing plug
522 is a cylindrical structure having an intermediate recess
(not shown) at one end. A bottom portion of the intermediate
recess (not shown) has a plug 5221.

[0097] The sealing tube 521 is a hollow structure that is
open at both ends. A portion of the outer sidewall of one end
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of the sealing tube 521 has the first locking thread 511, and
a portion of the inner sidewall thereof has a taper, so as to
receive the first locking portion 111, so that the outer
sidewall of the first locking portion 111 is fitted to a portion
of an inner sidewall of the second sealing sleeve head 52 in
a taper self-locking manner. Another portion of the inner
sidewall of the sealing tube 521 is used for receiving the
plug 5221, and the inner sidewall of the intermediate recess
(not shown) is engaged with a portion of the outer sidewall
of the sealing tube 521, so that the sealing head 522 is
detachably and fixedly connected to the sealing tube 521.

EMBODIMENT 5

[0098] The present embodiment provides a first ultrasonic
probe comprising the first sheath assembly, the connecting
butt joint portion, and the torque transmitting portion. The
connecting butt joint portion has a first connecting portion
and a second connecting portion, and the first connecting
portion is coaxially connected to the second connecting
portion detachably and fixedly. The second connecting por-
tion is detachably and fixedly connected to the first sheath
assembly.

[0099] In some embodiments of the present invention, the
first connecting portion and the second connecting portion
realize a coaxial connection in a manner of concave-convex
abutting and pin fixing.

[0100] In some embodiments of the present invention, the
constituent material of the connecting butt joint portion is
metal, and the constituent material of the plug portion is a
polymer. In some specific embodiments of the present
invention, the constituent material of the connecting butt
joint portion is stainless steel or copper, and the constituent
material of the plug portion is a polypropylene.

[0101] Insome specific embodiments of the present inven-
tion, the first ultrasonic probe has a metal outer sleeve that
is sleeved on the outer surface of the connecting butt joint
portion, and the outer surface of the connecting butt joint
portion is fitted to the inner surface of the metal outer sleeve,
which is advantageous for enhancing the signal transmission
effect of the torque transmitting portion.

[0102] Insome specific embodiments of the present inven-
tion, the first ultrasonic probe further has an insulating outer
sleeve sleeved on the outside of the metal sleeve to increase
surface friction, and the inner surface of the insulating outer
sleeve is fitted to the outer surface of the metal sleeve.
[0103] FIG. 6 is a structural view of a first ultrasonic probe
of Embodiment 5 of the present invention. FIG. 7 is a
structural view of a first connecting portion shown in FIG.
6. FIG. 8 is a structural view of a second connecting portion
shown in FIG. 6.

[0104] With reference to FIGS. 1 and 6, the first ultrasonic
probe 6 has a first connecting portion 61, a second connect-
ing portion 62, and the first sheath assembly 1 which are
sequentially connected. The second socket portion 62 is
detachably and fixedly connected to the first plug portion 11.
[0105] With reference to FIG. 7, the first connecting
portion 61 has a spring inner core 611, a bearing 613, a
rotating portion 614, a sealing member 615 and a protective
casing 616 which are sequentially connected and commu-
nicated with each other, and a first positioning pin 617 and
a second positioning pin 618 disposed at a bottom portion of
the protective casing 616. The structure of the first position-
ing pin 617 is the same as that of the second positioning pin
618. The sealing ring 612 is sleeved on an outer surface of
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the spring inner core 611. The inner diameter of the seal ring
612 is adapted to an outer diameter of the spring inner core
611, and the outer diameter of the seal ring 612 is smaller
than the outer diameter of the bearing 613.

[0106] In the present embodiment, the first connecting
portion 61 has a second inner diameter for receiving the
torque transmitting portion, the second inner diameter being
greater than or equal to 0.5 mm and larger than an outer
diameter of the torque transmitting portion. With reference
to FIG. 7, an inner diameter of the spring inner core 611 is
the second inner diameter.

[0107] Insome specific embodiments of the present inven-
tion, the second inner diameter is any one of 0.5 mm, 1.0
mm, 1.2 mm, and 1.4 mm.

[0108] In some embodiments of the present invention, the
spring inner core 611, the bearing 613, the rotating portion
614, and the sealing member 615 have the same inner
diameter.

[0109] With reference to FIGS. 2 and 8, the second
connecting portion 62 has a second locking portion 621 and
a butt joint portion 622 which are both in a hollow cylin-
drical structure and communicated with each other inter-
nally. A portion of the outer surface of the proximal end of
the second locking portion 621 has a second threaded
structure 6211. The first threaded structure 1142 and the
second threaded structure 6211 may be engaged with each
other, and the inner sidewall of the second locking portion
621 has a tapered structure, so as to receive the first locking
portion 111 and is fitted to the outer sidewall of the first
locking portion 111 by taper self-locking.

[0110] In some embodiments of the present invention, the
first locking portion 111 is a hollow cylinder, and the inner
diameter of the second locking portion 621 is adapted to the
outer diameter of the first locking portion 111, so as to
receive the first locking portion 111.

[0111] In some embodiments of the present invention, the
inner diameter of the second locking portion 621 is 3 to 6
mm, and the length of the first locking portion 111 is equal
to the length of the second locking portion 621.

[0112] With reference to FIGS. 7 and 8, the length of the
second locking portion 621 is equal to a length of the spring
inner core 611. The inner side wall of the butt joint portion
622 has an annular recess structure (not shown) which
cooperates with the sealing ring 612, the bearing 613, the
rotating portion 614 and the sealing member 615 to detach-
ably and fixedly connect the first connecting portion 61 to
the second connecting portion 62.

[0113] FIG. 9 is a structural view of a torque transmitting
portion of Embodiment 5 of the present invention. With
reference to FIG. 9, the torque transmitting portion 9 has a
flexible sleeve 91, a metal protection tube 92, a coaxial cable
93, and an ultrasonic transducer 94. The flexible sleeve 91
is a hollow metal spiral tube structure, and the coaxial cable
93 passes through the inside of the flexible sleeve 91. One
end of the metal protection tube 92 is fixed to the flexible
sleeve 91 by welding, and a signal line (not shown) and a
shield line (not shown) of the coaxial cable 93 are fixedly
connected to the two electrodes (not shown) of the ultrasonic
transducer 94 by soldering or bonding. One side of the metal
protection tube 92 is provided with a mounting recess (not
shown) for disposing the ultrasonic transducer 94.

[0114] With reference to FIGS. 1, 6 and 9, the fixed end of
the torque transmitting portion 9 penetrates the spring inner
core 611 and the bearing 613 to be fixed inside the rotating
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portion 614. The rotation of the rotating portion 614 drives
the first positioning pin 617 and the second positioning pin
618 to rotate, so that the torque transmitting portion 9
transmits torque.

EMBODIMENT 6

[0115] The present embodiment provides a second plug
portion. The second plug portion has a main body portion,
a third locking portion, and a second sheath connecting
portion.
[0116] FIG. 10 is a structural view of the second plug
portion of the present embodiment. FIG. 11 is a longitudinal
sectional view of the second plug portion shown in FIG. 10.
[0117] With reference to FIGS. 10 and 11, the second plug
portion 10 has a main body portion 101, a second sheath
connecting portion 102, and a third locking portion 103. A
second recess 1011 is defined in one end of the main body
portion 101, and the third locking portion 103 of a hollow
structure is disposed at a bottom portion of the second recess
1011. A silicone sealing ring 1014 is fixed to the inside of the
main body portion 101. An outer sidewall of the main body
portion 101 has four anti-slip members 1012. An inner
sidewall of the second recess 1011 is provided with a third
threaded structure 1013. An inside of the main body portion
101 communicates with an inside of the second sheath
connecting portion 102.
[0118] With reference to FIGS. 1, 8 and 11, a portion of the
second sheath connecting portion 102 is received inside the
main body portion 101, with one end being closely fitted to
the silicone sealing ring 1014. One end of the first sheath 121
is fixed inside the second sheath connecting portion 102. On
the one hand, the locking connection of the second locking
portion 621 and the third locking portion 103 may be
realized by rotating the main body portion 101 by holding
the anti-slip members 1012. On the other hand, since a
portion of an outer sidewall of the second sheath connecting
portion 102 is closely fitted to a portion of an inner sidewall
of the main body portion 101 and is rotatable relative to the
main body portion 101, the second sheath connecting por-
tion 102 may be prevented from rotating when the main
body portion 101 rotates, thereby avoiding the problem that
the first sheath 121 is twisted and deformed.
[0119] While the embodiments of the present invention
have been described in detail, it will be apparent to those
skilled in the art that various modifications and changes can
be made to the embodiments. However, it is to be under-
stood that such modifications and variations are within the
scope and spirit of the present invention as described in the
appended claims. Furthermore, the present invention
described herein is susceptible to other embodiments and
may be embodied or carried out in various ways.
1. A sheath assembly adapted for an ultrasonic probe, the
sheath assembly comprising:
a plug portion; and
a sheath portion,
wherein one end of the plug portion is used for detachably
and fixedly connecting with a connecting butt joint
portion of the ultrasonic probe;
a sheath connecting portion of the plug portion is fixedly
connected to one end of the sheath portion; and
an inside of the plug portion communicates with an inside
of the sheath portion to receive a torque transmitting
portion of the ultrasonic probe.
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2. The transmission assembly according to claim 1,
wherein a lower end of the hollow spindle is fixedly con-
nected with a guide bar; the guide bar is of a non-cylindrical
structure; the guide tube has a non-round inner hole; and the
non-cylindrical structure and the non-round inner hole are
adapted such that the hollow spindle and the guide tube are
synchronously rotated.

3. The sheath assembly of claim 2, wherein a bottom
portion of the recess is provided with a first locking portion,
and an inside of the first locking portion communicates with
an inside of the sheath portion; an outer sidewall of the first
locking portion is engageable with an inner sidewall of the
connecting butt joint portion, such that the first locking
portion is received inside the connecting butt joint portion.

4. The sheath assembly of claim 3, wherein the first
locking portion has a first inner diameter for receiving the
torque transmitting portion, the first inner diameter being
greater than or equal to 0.5 mm and larger than an outer
diameter of the torque transmitting portion.

5. The sheath assembly of claim 3, wherein the outer
sidewall of the first locking portion has a taper such that the
first locking portion is received inside the connecting butt
joint portion and is fixedly connected to the connecting butt
joint portion by taper self-locking.

6. The sheath assembly of claim 5, wherein the taper
ranges from 3 degrees to 6 degrees to enable the sheath
assembly to withstand at least 1 atmosphere for a time period
of at least 30 seconds.

7. The sheath assembly of claim 3, wherein the plug
portion has a sealing portion for detachably and fixedly
connecting to the first locking portion.

8. The sheath assembly of claim 1, wherein the other end
of the sheath portion has a sealing head structure.

9. The sheath assembly of claim 1, wherein the sheath
portion has a first sheath and a second sheath connected to
each other, one end of the first sheath being fixedly con-
nected to the sheath connecting portion of the plug portion,
the first sheath having a Shore hardness greater than a Shore
hardness of the second sheath.

10. The sheath assembly of claim 9, wherein the sheath
portion further has a third sheath, and the third sheath has a
Shore hardness greater than or equal to the Shore hardness
of' the first sheath and is at least partially sleeved outside the
first sheath to enhance a strength of the sheath portion.

11. The sheath assembly of claim 10, wherein one end of
the third sheath is fixedly connected to the sheath connecting
portion, and is sleeved outside the first sheath, the third
sheath having a length less than a length of the first sheath.

12. The sheath assembly of claim 11, wherein the Shore
hardness of the first sheath is 50 D-90 D, the Shore hardness
of the second sheath is 30 D-75 D, and the Shore hardness
of the third sheath is 50 D-90 D.

13. The sheath assembly of claim 10, wherein the third
sheath is a metal spring sleeve, and the metal spring sleeve
is movably sleeved outside the sheath connecting portion
and a portion of the first sheath.

14. An ultrasonic probe, comprising:

a connecting butt joint portion;

a torque transmitting portion; and

the sheath assembly according to claim 1,

wherein the plug portion and the sheath portion of the

sheath assembly are connected to each other;

the connecting butt joint portion is detachably and fixedly

connected to the plug portion; and
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a fixed end of the torque transmission portion is fixedly
connected in the connecting butt joint portion, and a
transducer end of the torque transmitting portion
extends through the connecting butt joint portion and
the plug portion to enter the sheath portion.

15. The ultrasonic probe of claim 14, wherein the con-
necting butt joint portion has a first connecting portion, and
the first connecting portion has a second inner diameter; the
second inner diameter is used for receiving the torque
transmitting portion, and the second inner diameter is
greater than or equal to 0.5 mm and is larger than an outer
diameter of the torque transmitting portion.

16. The ultrasonic probe of claim 15, wherein the con-
necting butt joint portion further has a second connecting
portion, and the second connecting portion is coaxially
connected to the first connecting portion in a detachably
fixed connection manner; a portion of an outer surface of the
second connecting portion has a second threaded structure
for locking with the plug portion through threaded engage-
ment.

17. The ultrasonic probe of claim 16, wherein the plug
portion has a first locking portion, and the second connecting
portion receives the first locking portion such that an inside
of the connecting butt joint portion communicates with an
inside of the sheath assembly, an inner sidewall of the
second connecting portion being fitted to an outer sidewall
of the first locking portion.

18. The ultrasonic probe of claim 17, wherein the inner
sidewall of the second connecting portion has a taper to
receive the first locking portion, and the second connecting
portion is connected to the first locking portion by taper
self-locking.

19. The ultrasonic probe of claim 17, wherein a Shore
hardness of the first locking portion is less than that of the
second connecting portion.
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20. A method of assembling the ultrasonic probe of claim
14, the method comprising following steps:

S1: providing the sheath assembly, a drainage tube and a
liquid injection device; passing one end of the drainage
tube into a bottom portion of the sheath portion through
the plug portion; and injecting a liquid into the sheath
portion through the other end of the drainage tube using
the liquid injection device; and

S2: providing the connecting butt joint portion with the
torque transmitting portion being fixed thereon, insert-
ing a transducer end of the torque transmitting portion
from the plug portion into the sheath portion, and then
locking the plug portion to the connecting butt joint
portion, so as to complete assembly of the ultrasonic
probe.

21. The method of claim 20, wherein the plug portion is
provided with a sealing portion, in the step S1, the sealing
portion is removed to inject the liquid into the sheath portion
through the drainage tube and the liquid injection device.

22. The method of claim 20, further comprising step S3,
in the step S3, the connecting butt joint portion and the plug
portion are unlocked after using the ultrasonic probe, a
sealing structure of the sheath portion is broken, and the
connecting butt joint portion is pulled to pull the torque
transmitting portion away from the sheath assembly.

23. The method of claim 22, wherein a distal end of the
sheath portion has a sealing head structure, and in the step
S3, after the connecting butt joint portion and the plug
portion are unlocked, the sealing head structure is cut to
break the sealing structure of the sheath portion.

24. The method of claim 22, wherein in the step S3, after
the connecting butt joint portion and the plug portion are
unlocked, an outer sidewall of the sheath portion is
destroyed to break the sealing structure of the sheath portion.
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