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Disclosed herein is an ultrasonic diagnostic apparatus which
includes a probe including a transducer installed to be rotat-
able, a driving device configured to rotate the transducer, at
least one wire configured to transmit power of the driving
device to the transducer, a handle case configured to accom-
modate the driving device therein, a cap coupled to the handle
case to accommodate the transducer therein, and filled with
oil, and a diaphragm formed of a deformable material and
disposed between the cap and the handle case, wherein the
wire is installed to pass through the diaphragm, and fixed to
the diaphragm so that the diaphragm is deformed according to
movement of the wire. Since the wire is fixedly installed to
pass through the diaphragm and deformed according move-
ment of the wire, oil in the cap is prevented from leaking to the
handle case.
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FIG. 6
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ULTRASONIC DIAGNOSTIC APPARATUS

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims the benefit of Korean Patent
Application No. P2013-0095793, filed on Aug. 13, 2013 in
the Korean Intellectual Property Office, the disclosure of
which is incorporated herein by reference.

BACKGROUND

[0002] 1.Field

[0003] Embodiments of the present invention relate to an
ultrasonic diagnostic apparatus having a probe which trans-
mits ultrasonic waves to an object to be diagnosed and
receives the ultrasonic waves reflected from the object.
[0004] 2. Description of the Related Art

[0005] In general, ultrasonic diagnostic apparatuses radiate
ultrasonic waves from a body surface of an object to be
diagnosed to a region to be diagnosed in the body and obtain
a tomography image of soft tissue or a blood flow image
through the ultrasonic waves reflected from the region.
[0006] The ultrasonic diagnostic apparatuses include a
body, a probe configured to transmit ultrasonic waves to an
object and receive the ultrasonic waves reflected from the
object, adisplay unit disposed at an upper portion of the body
to display a diagnostic result obtained through the received
ultrasonic waves using animage, and a control panel disposed
in the front of the display unit to allow a user to operate the
ultrasonic diagnostic apparatus.

[0007] Among the above-mentioned construction ele-
ments, the probe includes a transducer configured to transmit
and receive the ultrasonic waves. Recently, there are ultra-
sonic diagnostic apparatuses in which the transducer is
rotated to obtain a three-dimensional image.

SUMMARY

[0008] Therefore, it is an aspect of the present invention to
provide an ultrasonic diagnostic apparatus which may easily
rotate a transducer of a probe.

[0009] Additional aspects of the invention will be set forth
in part in the description which follows and, in part, will be
obvious from the description, or may be learned by practice of
the invention.

[0010] In accordance with one aspect of the present inven-
tion, an ultrasonic diagnostic apparatus includes a probe
including a transducer installed to be rotatable, a driving
device configured to rotate the transducer, at least one wire
configured to transmit power of the driving device to the
transducer, a handle case configured to accommodate the
driving device therein, a cap coupled to the handle case to
accommodate the transducer therein, and filled with oil, and a
diaphragm formed of a deformable material and disposed
between the cap and the handle case, wherein the wire is
installed to pass through the diaphragm, and fixed to the
diaphragm so that the diaphragm is deformed according to
movement of the wire.

[0011] The diaphragm may be formed of a stretchable
material which is elastically deformed.

[0012] The probe may further include a partition member
disposed between the cap and the handle case to partition an
internal space of the cap and an internal space of the handle
case, and the partition member may include a through-hole in
which the diaphragm is installed.
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[0013] The probe may further include a shaft connected to
arotational center of the transducer, and the wire may include
a first wire connected to one side of the shaft so that the shaft
is rotated in a first direction, and a second wire connected to
the other side of the shaft so that the shaftis rotated in a second
direction.

[0014] The diaphragm may include a first deforming por-
tion through which the first wire passes to be fixedly installed
therein and which is deformed according to movement of the
first wire, and a second deforming portion through which the
second wire passes to be fixedly installed therein and which is
deformed according to movement of the second wire.
[0015] The probe may further include a first sealing mem-
ber through which the first wire passes to be fixedly installed
therein, installed to pass through the first deforming portion,
and configured to seal between the first deforming portion
and the first wire, and a second sealing member through
which the second wire passes to be fixedly installed therein,
installed to pass through the second deforming portion, and
configured to seal between the second deforming portion and
the second wire.

[0016] Each of the first deforming portion and the second
deforming portion may have a bellows shape.

[0017] The driving device may include a driving motor
configured to generate a rotational force, a transfer screw
configured to be rotated by the driving motor, and a moving
member configured to be moved in an axial direction of the
transfer screw according to rotation of the transfer screw, and
the first wire and the second wire may be connected to the
moving member so that the first wire and the second wire are
moved according to movement of the moving member.
[0018] The driving device may include a changing pulley
configured to change an extending direction of the second
wire, the first wire may have one end which is connected to
one side of the moving member, and the other end which is
connected to one side of the shaft, and the second wire may
have one end which is connected to the other side of the
moving member, and the other end which is connected to the
other side of the shaft, and the second wire may have a middle
portion which is wound on the changing pulley so that a
moving direction of the second wire is changed.

[0019] In accordance with another aspect of the present
invention, an ultrasonic diagnostic apparatus includes a probe
including a transducer installed to be rotatable, a driving
device configured to rotate the transducer, a handle case con-
figured to accommodate the driving device therein, a cap
coupled to the handle case to accommodate the transducer
therein, and filled with oil, and a diaphragm formed of a
deformable material so that a volume of the diaphragm is
changed, and disposed in the cap.

[0020] The diaphragm may be formed in one of a rectan-
gular parallelepiped, a cylinder, a hemisphere and a triangular
pyramid that are hollow.

[0021] The diaphragm may include at least one crease.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] These and/or other aspects of the invention will
become apparent and more readily appreciated from the fol-
lowing description of the embodiments, taken in conjunction
with the accompanying drawings of which:

[0023] FIG. 1 is a front view of an ultrasonic diagnostic
apparatus according to one embodiment of the present inven-
tion;
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[0024] FIG. 2 is a perspective view illustrating an internal
configuration of a probe applied to the ultrasonic diagnostic
apparatus according to one embodiment of the present inven-
tion;

[0025] FIG. 3 is an exploded perspective view illustrating
the internal configuration of the probe applied to the ultra-
sonic diagnostic apparatus according to one embodiment of
the present invention;

[0026] FIG. 4 is an exploded perspective view illustrating a
driving device of the probe applied to the ultrasonic diagnos-
tic apparatus according to one embodiment of the present
invention;

[0027] FIG. 5is a schematic view illustrating an operation
of the probe applied to the ultrasonic diagnostic apparatus
according to one embodiment of the present invention; and
[0028] FIGS. 6 to 15 are perspective views respectively
illustrating a diaphragm applied to the probe according to
another embodiments of the present invention.

DETAILED DESCRIPTION

[0029] Reference will now be made in detail to the embodi-
ments of the present invention, examples of which are illus-
trated in the accompanying drawings, wherein like reference
numerals refer to like elements throughout.

[0030] Hereinafter, an ultrasonic diagnostic apparatus
according to an embodiment of the present invention will be
described in detail with reference to the drawings.

[0031] As illustrated in FIG. 1, an ultrasonic diagnostic
apparatus according to an embodiment of the present inven-
tion includes a body 10, a probe 20 configured to transmit
ultrasonic waves to an object to be diagnosed and receive the
ultrasonic waves reflected from the object, a display unit 30
disposed at an upper portion of the body 10 to display a
diagnostic result obtained through the received ultrasonic
waves using an image, and a control panel 40 configured to
allow a user to operate the ultrasonic diagnostic apparatus.
[0032] Asillustrated in FIGS. 2 and 3, the probe 20 includes
a transducer 21 installed to be rotatable, a driving device 22
configured to generate power to rotate the transducer 21, a
handle case 23 configured to accommodate the driving device
22 therein and to allow the user to grasp the handle case 23
and use the probe 20, and a cap 24 configured to accommo-
date the transducer 21 therein and disposed at a distal end of
the handle case 23 to be in contact with the object to be
diagnosed.

[0033] The transducer 21 includes an ultrasonic vibrator
configured to transmit and receive the ultrasonic waves and,
as described above, may be rotatably installed in the cap 24 to
read a three-dimensional image of the object to be diagnosed.
The transducer 21 includes a shaft 21a configured to form a
rotational center thereof, and both ends of the shaft 21a are
rotatably installed at two hinge portions 25a of a partition
member 25, which will be described later, to be rotated
around the shaft 21a.

[0034] A portion of the cap 24 corresponding to the rotating
transducer 21 has an arc shape in section so that an interval
between an inner surface of the cap 24 and an outer surface of
the transducer 21 can be maintained constantly even when the
transducer 21 installed in the cap 24 rotates.

[0035] Aninner space of the cap 24 is filled with oil serving
as a medium for transmitting the ultrasonic waves generated
from the transducer 21, and the partition member 25 config-
ured to partition the inner space of the cap 24 and an inner
space of the handle case 23 is disposed between the cap 24
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and the handle case 23, such that the space filled with the oil
is defined by the cap 24 and the partition member 25.

[0036] As described above, the partition member 25 is
installed at the distal end of the handle case 23, and the driving
device 22 is fixed in the handel case 23.

[0037] Asillustrated in FIGS. 4 and 5, the driving device 22
includes a driving motor 221 configured to generate a rota-
tional force, a driving pulley 222 configured to be rotated by
the driving motor 221, a driven pulley 223 configured to
receive power from the driving pulley 222 through a timing
belt 224, a transfer screw 225 connected to the driven pulley
223 to be rotated together with the driven pulley 223, a mov-
ing member 226 configured to be moved according to move-
ment of the transfer screw 225, a pair of guide rods 227
configured to guide movement of the moving member 226,
and wires 228A and 228B configured to connect the moving
member 226 and the transducer 21 so that the transducer 21 is
rotated according to the movement of the moving member
226.

[0038] The moving member 226 includes a coupling hole
226a through which the transfer screw 225 passes to be
coupled therein, and a pair of guide grooves 2265 provided at
both sides thereof and installed at the guide rods 227 so that
the movement of the moving member 226 is guided by the
guide rods 227. Therefore, the moving member 226 is moved
in one direction or an opposite direction according to a rota-
tional direction of the transfer screw 225.

[0039] The wires 228A are 228B are configured to pass
through the partition member 25 and to be connected to the
shaft 21a of the transducer 21 to rotate the transducer 21, and
the partition member 25 has a through-hole 256 through
which the wires 228 A and 228B passes through to be installed
therein.

[0040] The wires 228A and 228B include a first wire 228 A
of which one end is connected to one side of the moving
member 226 and the other end is connected to one side of the
shaft 21a so that the shaft 214 is rotated in a first direction, and
asecond wire 228B of which one end is connected to the other
side of the moving member 226 and the other end is con-
nected to the other side of the shaft 21a so that the shaft 21a
is rotated in a second direction opposite to the first direction.
[0041] Further, the driving device 22 includes a changing
pulley 229 which changes a moving direction of the second
wire 228B in an opposite direction so that the second wire
228B is moved in a direction opposite to that of the first wire
228A and applies a force to the shaft 21a. Therefore, the
second wire 228B has a middle portion which is wound on the
changing pulley 229 so that the moving direction thereof is
changed reversely.

[0042] The partition member 25 includes the pair of hinge
portions 25a to which the both ends of the shaft 21a are
rotatably installed, and the through-hole 255 through which
the wires 228A and 228B pass to be installed therein. A
diaphragm 26 which is formed of a deformable material, to
which the wires 228A and 228B are fixed, and which is
deformed according to movement of the wires 228A and
228B is installed at the through-hole 254.

[0043] The diaphragm 26 is formed of a stretchable mate-
rial which is elastically deformed like rubber, and includes a
first deforming portion 26a through which the first wire 228 A
passes to be fixedly installed therein and which is deformed
according to movement of the first wire 228A, and a second
deforming portion 264 through which the second wire 228B
passes to be fixedly installed therein and which is deformed
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according to movement of the second wire 228B. In the
embodiment, each of the first and second deforming portions
26a and 265 has a bellows shape to be easily deformed.
[0044] Further, sealing members 27A and 27B are installed
between the wires 228A and 228B and the deforming por-
tions 26a and 265 to seal between the wires 228A and 228B
and the deforming portions 264 and 265. The sealing mem-
bers 27A and 28B include a first sealing member 27 A through
which the first wire 228A passes through to be fixedly
installed therein and which is installed to pass through the first
deforming portion 26a and to seal between the first wire 228A
and the first deforming portion 26a, and a second sealing
member 27B through which the second wire 228B passes
through to be fixedly installed therein and whichis installed to
pass through the second deforming portion 265 and to seal
between the second wire 228B and the second deforming
portion 26b.

[0045] Therefore, the first wire 228A and the second wire
228B are moved in opposite directions to each other accord-
ing to the movement of the moving member 226, and the first
deforming portion 264 and the second deforming portion 265
are deformed to correspond to the movements of the first and
second wires 228 A and 228B, and thus the oil filled in the cap
24 is prevent from leaking.

[0046] In the embodiment, the diaphragm 26 is configured
so that the deforming portions 26a and 265 are fixed to the
wires 228 A and 228B and deformed according to the move-
ment of the wires 228A and 228B. However, the present
invention is not limited thereto, and the diaphragm may be
separately installed from the wires and may correspond to a
change of an oil volume in the cap 24 according to a tempera-
ture thereof.

[0047] Thatis, as described above, the diaphragm is formed
of the deformable material to be deformable, and thus a
volume of the diaphragm may be changed. Therefore, in the
case in which the temperature of the oil in the cap 24 becomes
lower than a reference temperature and the oil volume is
reduced, the diaphragm is deformed so that the volume
thereof is increased to correspond to the reduced oil volume.
In the case in which the temperature of the oil in the cap 24
becomes higher than the reference temperature and the oil
volume is increased, the diaphragm is deformed so that the
volume thereof is reduced to correspond to the increased oil
volume. Therefore, an oil pressure in the cap 24 may be
maintained constantly.

[0048] Various shapes of the diaphragm performing such
operations are illustrated in FIGS. 6 to 15.

[0049] As illustrated in FIGS. 6 to 10, the diaphragms 28a
to 28¢ may have various shapes, such as a rectangular paral-
lelepiped, a cylinder, a hemisphere, a triangular pyramid and
another deformed shape thereof that are hollow. And as illus-
trated in FIGS. 11 to 15, the diaphragms 28/'to 28j may have
one or more creases to be more easily deformable.

[0050] As described above, since the diaphragm is
deformed according to the movement of the wire configured
to rotate the transducer, and corresponds to the movement of
the wire, the oil in the cap can be prevented from leaking to the
handle case.

[0051] Further, as described above, since the diaphragm is
deformed to correspond to the change of the oil volume in the
cap according to a temperature thereof, the oil pressure in the
cap can be maintained constantly.

[0052] Although a few embodiments of the present inven-
tion have been shown and described, it would be appreciated
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by those skilled in the art that changes may be made in these
embodiments without departing from the principles and spirit
of the invention, the scope of which is defined in the claims
and their equivalents.

What is claimed is:

1. A probe comprising:

a transducer installed to be rotatable;

a driving device configured to rotate the transducer;

at least one wire configured to transmit power ofthe driving
device to the transducer;

a handle case configured to accommodate the driving
device therein;

a cap coupled to the handle case to accommodate the trans-
ducer therein, and filled with oil; and

adiaphragm formed of'a deformable material and disposed
between the cap and the handle case,

wherein the wire is installed to pass through the diaphragm,
and fixed to the diaphragm so that the diaphragm is
deformed according to movement of the wire.

2. The probe according to claim 1, wherein the diaphragm
is formed of a stretchable material which is elastically
deformed.

3. The probe according to claim 1, further comprising a
partition member disposed between the cap and the handle
case to partition an internal space of the cap and an internal
space of the handle case,

wherein the partition member comprises a through-hole in
which the diaphragm is installed.

4. The probe according to claim 1, further comprising a
shaft connected to a rotational center of the transducer,

Wherein the wire comprises a first wire connected to one
side of the shaft so that the shaft is rotated in a first
direction, and a second wire connected to the other side
of the shaft so that the shaft is rotated in a second direc-
tion.

5. The probe according to claim 4, wherein the diaphragm
comprises a first deforming portion through which the first
wire passes to be fixedly installed therein and which is
deformed according to movement of the first wire, and a
second deforming portion through which the second wire
passes to be fixedly installed therein and which is deformed
according to movement of the second wire.

6. The probe according to claim 5, further comprising:

a first sealing member through which the first wire passes
to be fixedly installed therein, installed to pass through
the first deforming portion, and configured to seal
between the first deforming portion and the first wire;
and

a second sealing member through which the second wire
passes to be fixedly installed therein, installed to pass
through the second deforming portion, and configured to
seal between the second deforming portion and the sec-
ond wire.

7. The probe according to claim 5, wherein each of the first
deforming portion and the second deforming portion has a
bellows shape.

8. The probe according to claim 2, wherein the driving
device comprises a driving motor configured to generate a
rotational force, a transfer screw configured to be rotated by
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the driving motor, and a moving member configured to be
moved in an axial direction of the transfer screw according to
rotation of the transfer screw, and

the first wire and the second wire are connected to the

moving member so that the first wire and the second wire
are moved according to movement of the moving mem-
ber.

9. The probe according to claim 7, wherein the driving
device comprises a changing pulley configured to change an
extending direction of the second wire,

the first wire has one end which is connected to one side of

the moving member, and the other end which is con-
nected to one side of the shaft,

the second wire has one end which is connected to the other

side of the moving member, and the other end which is
connected to the other side of the shaft, and

the second wire has a middle portion which is wound on the

changing pulley so that a moving direction of the second
wire is changed.
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10. A probe comprising:

a transducer installed to be rotatable;

a driving device configured to rotate the transducer;

a handle case configured to accommodate the driving

device therein;

a cap coupled to the handle case to accommodate the trans-

ducer therein, and filled with oil; and

a diaphragm formed of a deformable material so that a

volume of the diaphragm is changed, and disposed in the
cap.

11. The probe according to claim 10, wherein the dia-
phragm is formed in one of a rectangular parallelepiped, a
cylinder, a hemisphere and a triangular pyramid that are hol-
low.

12. The probe according to claim 11, wherein the dia-
phragm comprises at least one crease.

13. An ultrasonic diagnostic apparatus comprising the
probe according to claim 1.
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