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(7) ABSTRACT

Disclosed herein is a portable ultrasonic diagnostic appara-
tus. The ultrasonic diagnostic apparatus includes a body part,
a handle coupled to the body part and having a curved shape,
and a display unit coupled to the handle. The handle has a
curved shape to improve close contact feelings with an opera-
tor’s palm, so that an operator does not experience palm
fatigue even after extended use.
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PORTABLE ULTRASONIC DIAGNOSTIC
APPARATUS

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The present invention relates to an ultrasonic diag-
nostic apparatus and, more particularly, to a portable ultra-
sonic diagnostic apparatus.

[0003] 2. Description of the Related Art

[0004] Ultrasonic systems are one of the most widely
applied and important diagnostic apparatus. In particular,
since the ultrasonic system has characteristics of being non-
invasive and non-destructive with respect to a target body, it
has been widely used in the medical field. In recent years, a
high performance ultrasonic system has been developed to
generate two dimensional or three-dimensional interior
images of the target body.

[0005] Since such an ultrasonic system has a very large size
and a heavy weight, it must be secured to a particular location.
Further, even in the case of a small size ultrasonic system, it
generally has a weight of 10 kg or more, which makes it
difficult to move or carry such a small size ultrasonic system.
In order to overcome such disadvantages of the ultrasonic
system, portable ultrasonic systems have been developed in
the related art.

[0006] FIG.11isa perspective view of a conventional ultra-
sonic diagnostic apparatus.

[0007] Referring to FIG. 1, a conventional ultrasonic diag-
nostic apparatus 10 includes a body 11, a control panel 12, a
display unit 13, and a probe 14.

[0008] The body 11 constitutes an outer appearance of the
ultrasonic diagnostic apparatus 10 and is driven by power
supplied from a battery received therein or from an external
power supply. The body 11 is connected to the probe 14 that
scans ultrasonic waves and converts the reflected ultrasonic
waves into electrical signals, and is provided therein with an
electronic circuit that can process analog or digital signals
used for ultrasonic diagnosis.

[0009] The control panel 12 is disposed on the body 11 and
includes a plurality of input units for performing an ultrasonic
image pick-up function, a control function, a menu selection

function, a measurement and annotation function, and the
like.

[0010] The display unit 13 receives and displays data and
images processed by and sent from the body 11.

[0011] The probe 14 includes at least one transducer (not
shown). The transducer sends an ultrasonic signal to a target
body and receives the ultrasonic signal reflected therefrom.

[0012] Such a conventional portable ultrasonic diagnostic
apparatus 10 can be reduced in size and weight to be carried
easily.

[0013] However, since it is inconvenient for an operator to
carry such a conventional portable ultrasonic diagnostic
apparatus, it is necessary for the operator to have a bag for
receiving and carrying the ultrasonic diagnostic apparatus.
[0014] Further, since the display unit 1s secured to the rear
side of the body of the conventional portable ultrasonic diag-
nostic apparatus, it is necessary for an operator to incline his
or her body or head to accurately observe an image displayed
on a front side of the display unit, thereby causing user incon-
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venience. Therefore, there is a need for an improved portable
ultrasonic diagnostic apparatus.

SUMMARY OF THE INVENTION

[0015] The present invention is conceived to solve the
above and other problems of the conventional system as
described above, and an aspect of the present invention is to
provide a portable ultrasonic diagnostic apparatus that can be
conveniently carried by an operator and has an improved
structure eliminating operator inconvenience, such as the
operator having to incline their head or body during the use of
the diagnostic apparatus and the like.

[0016] In accordance with an aspect of the present inven-
tion, a portable ultrasonic diagnostic apparatus includes a
body part; a handle coupled to the body part and having a
curved shape; and a display unit coupled to the handle.
[0017] The body part may include a body disposed inside
the handle; and a pedestal disposed outside the body and
coupled to the handle.

[0018] The pedestal may include a coupling part to which
the handle is rotatably coupled.

[0019] The coupling part may have a through-hole shape.
[0020] The coupling part may include a rolling member to
guide rotation of the handle.

[0021] The pedestal may further include a securing patt to
restrict rotation of the handle.

[0022] The handle may include a plurality of coupling
pieces capable of being separably coupled to each other.

[0023] The handle may be detachably coupled to the body
part.
[0024] The pedestal may be provided with a first fastening

part, and the handle may be provided with a second fastening
part to be coupled to the first fastening part.

[0025] The body part may further include a track ball.
[0026] The body part may protrude below the handle.
[0027] The portable ultrasonic diagnostic apparatus may

further include an assistant device detachably coupled to the
handle.
[0028] The curved shape may be a circular shape.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029] The above and other features and advantages of the
present invention will become apparent from the following
description of exemplary embodiments given in conjunction
with the accompanying drawings, in which:

[0030] FIG. 1 is a perspective view of a conventional por-
table ultrasonic diagnostic apparatus;

[0031] FIG. 2 is a perspective view of a portable ultrasonic
diagnostic apparatus according to a first embodiment of the
present invention;

[0032] FIG. 3isaside view of the portable ultrasonic diag-
nostic apparatus shown in FIG. 2;

[0033] FIG. 4 is a perspective view illustrating a folded
state of the portable ultrasonic diagnostic apparatus shown in
FIG. 2;

[0034] FIG. 5 is a perspective view illustrating a rotating
state of the portable ultrasonic diagnostic apparatus shown in
FIG. 2;

[0035] FIG. 6 is a perspective view of the portable ultra-
sonic diagnostic apparatus shown in FIG. 2, in which an
assistant device is coupled to the apparatus;
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[0036] FIG. 7 is a plan view of a portable ultrasonic diag-
nostic apparatus according to a second embodiment of the
present invention; and

[0037] FIG. 8 is a plan view of a portable ultrasonic diag-
nostic apparatus according to a third embodiment of the
present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0038] Exemplary embodiments of the present invention
will be described in detail with reference to the accompanying
drawings hereinafter. For convenience of description, the
drawings are not to precise scale and may be exaggerated in
thickness of lines or size of components for descriptive con-
venience and clarity only. Furthermore, terms used herein are
defined by taking functions of the present invention into
account and can be changed according to the custom or inten-
tion of users or operators. Therefore, definition of the terms
should be made according to overall disclosures set forth
herein.

[0039] FIG. 2 is a perspective view of a portable ultrasonic
diagnostic apparatus according to a first embodiment of the
present invention, FIG. 3 is a side view of the portable ultra-
sonic diagnostic apparatus shown in FIG. 2, FIG. 4 is a per-
spective view illustrating a folded state of the portable ultra-
sonic diagnostic apparatus shown in FIG. 2, and FIG. 5 is a
perspective view illustrating a rotating state of the portable
ultrasonic diagnostic apparatus shown in FIG. 2.

[0040] Referring to FIGS. 2 to 5, the portable ultrasonic
diagnostic apparatus 100 according to the first embodiment
includes a body part 110, a handle 120, and a display unit 130.
[0041] The body part 110 constitutes an outer appearance
of the ultrasonic diagnostic apparatus 100, and includes a
body 112 and a pedestal 114.

[0042] The body 112 includes a beam former for transmit-
focusing ultrasonic signals transmitted through a probe (not
shown) and for receive-focusing ultrasonic signals received
through the probe, a data creator for creating frame data based
on the signals output from the beam former, a processor for
generating a two-dimensional or three-dimensional interior
image of a target body based on the frame data, a storage for
storing data, a plurality of operating keys (reference number
omitted) for driving the diagnostic apparatus 100 or for
selecting functions thereof.

[0043] The pedestal 114 is disposed outside the body 112.
The pedestal 114 is coupled to the handle 120. The pedestal
114 is provided with a coupling part 113 to which the handle
120 is rotatably coupled. The coupling part 113 has a curved
through-hole shape such that the handle 120 can be inserted
into and can penetrate the coupling part 113.

[0044] Thehandle 120 is coupled to the body part 110. The
handle 120 has a curved shape, and preferably a circular
shape. The handle 120 is inserted into the coupling part 113
configured to have the curved through-hole shape corre-
sponding to the shape of the handle 120, so that the handle 120
is rotatably coupled to the pedestal 114.

[0045] Although the handle 120 is provided on the body
part 110 to rotate 360 degrees, the handle 120 is rotated at a
restricted angle since it is coupled to the display unit 130
described below.

[0046] Thehandle 120 can be rotated according to manipu-
lation of an operator. For easy rotation of the handle 120, the
body part 110 is configured to protrude below the handle 120.
[0047] Further, for more easy rotation of the handle 120, the
coupling part 113 may be provided with a rolling member 115
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that guides the rotation of the handle 120. Examples of the
rolling member 115 include a ball bearing, a roller, and the
like.

[0048] The display unit 130 is coupled to the handle 120.
The display unit 130 serves to receive and display data and
images processed by and sent from the body 112, and is
electrically connected to the body 112 through a cable (not
shown). Here, the cable connected to the display unit 130 can
be connected to the body 112 through the handle 120.
[0049] The display unit 130 is coupled to the handle 120 to
rotate up or down around the handle 120, so that the display
unit 130 can rotate toward the body part 110 to cover the body
part 110. The display unit 130 may be fixedly or separably
coupled to the handle 120.

[0050] Next, operation and effects of the portable ultra-
sonic diagnostic apparatus 100 according to this embodiment
will be described.

[0051] Forthe portable ultrasonic diagnostic apparatus 100
according to this embodiment, the handle 120 is used as a
gripper when an operator carries the apparatus 100. In other
words, when the operator carries the apparatus 100, the dis-
play unit 130 is rotated toward the body part 110 to allow the
portable ultrasonic diagnostic apparatus 100 to be folded, and
the handle 120 is gripped by the operator for carrying the
apparatus 100. In this case, the handle 120 acts as the gripper
of the apparatus 100.

[0052] Sincethe handle 120 has a curved shape, it improves
close contact feelings with an operator’s palm, so that the
operator does not experience palm fatigue even after extended
use.

[0053] The pedestal 114 may be provided with a securing
part 116 that restricts rotation of the handle 120. The securing
part 116 is configured to selectively restrict the rotation of the
handle 120 according to manipulation of the operator. When
carrying the ultrasonic diagnostic apparatus 100, the operator
can stably carry the apparatus 100 by securing the rotation of
the handle 120 by means of the securing part 116 to prevent
the apparatus from shaking,

[0054] The securing part 116 may be formed in a variety of
shapes. For example, the securing part 116 may be configured
to restrict the rotation of the handle 120 by means of frictional
interaction with the handle 120, or may be configured to
restrict the rotation of the handle 120 by means of interaction
with a plurality of protrusions formed on the handle 120. A
detailed configuration of the securing part 116 can be vari-
ously realized by a person having ordinary knowledge in the
art, and a detailed description thereof will be omitted herein.
[0055] The body part 110 may further include a track ball
118. The track ball 118 is disposed on a location relatively
apart from the display unit 130 on the body part 110. For the
portable ultrasonic diagnostic apparatus 100 of this embodi-
ment, the handle 120 serves to support the operator’s hand
when the operator manipulates the track ball 118 or operating
keys around the track ball 118. Accordingly, the portable
ultrasonic diagnostic apparatus 100 of this embodiment can
improve user convenience and reduce hand fatigue.

[0056] Further, for the portable ultrasonic diagnostic appa-
ratus 100 of this embodiment, since the handle 120 is rotat-
ably disposed on the body part 110, the display unit 130
coupled to the handle 120 can be rotated by the rotation of the
handle 120.

[0057] When the operator rotates the handle 120, the dis-
play unit 130 rotates along with the handle 120 so that an
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angle of view of the display unit 130 also rotates. Thus, the
operator can rotate the angle of view of the display unit 130 by
rotating the handle 120.

[0058] With the handle 120 and the display unit 130 con-
figured as described above, the portable ultrasonic diagnostic
apparatus 100 of this embodiment enables the operator to
view an image displayed on the front side of the display unit
130 simply by manipulating the handle 120 without inclining
his or her body or head, even in the event where the operator
carries out diagnosis on a patient with the body part 110 of the
apparatus located in a diagonal direction with respect to the
operator.

[0059] FIG. 6 is a perspective view of the portable ultra-
sonic diagnostic apparatus shown in FIG. 2, in which an
assistant device is attached to the apparatus.

[0060] In FIG. 6, the portable ultrasonic diagnostic appa-
ratus of this embodiment may further include an assistant
device 140. The assistant device 140 may be, butis not limited
to, an assistant display, Echo-Printer, a probe holder, a cam-
era, and the like. The assistant device 140 is detachably
coupled to the handle 120.

[0061] In addition to the aforementioned gripper function
and the function of rotating the display unit 130, the handle
120 provides an attaching space for the assistant device 140.
Accordingly, the portable ultrasonic diagnostic apparatus 100
of this embodiment allows an operator to attach the assistant
device 140 and other accessories to the handle 120, so that the
assistant device 140 and other accessories can be used or
accommodated in the apparatus as needed.

[0062] FIG. 7 is a plan view of a portable ultrasonic diag-
nostic apparatus according to a second embodiment of the
present invention, and FIG. 8 is a plan view of a portable
ultrasonic diagnostic apparatus according to a third embodi-
ment of the present invention.

[0063] In these drawings, the display unit is not shown for
descriptive convenience. Further, the same or similar configu-
rations to those of the aforementioned embodiment are
denoted by the same reference numerals, and detailed
descriptions thereof are omitted herein.

[0064] First, referring to FIG. 7, the portable ultrasonic
diagnostic apparatus according to the second embodiment
includes a handle 220 detachably coupled to a body part 210.
[0065] The handle 220 includes a first handle 222 detach-
ably coupled to one side of a pedestal 214 and a second handle
224 detachably coupled to the other side of the pedestal 214.
Further, a coupling part 213 of the pedestal 214 is provided at
opposite sides of the coupling part 213 with first fastening
parts 219, and the first and second handles 222 and 224 are
provided with second fastening parts 225, respectively.
[0066] Inthis embodiment, the first fastening parts 219 are
formed in a groove shape and the second fastening parts 225
are formed in a protrusion shape. However, it should be noted
that the present invention is not limited thereto and can be
modified to a variety of shapes. For example, the first fasten-
ing part 219 may be formed in a protrusion shape and the
second fastening part 225 may be formed in a groove shape.
[0067] According to this embodiment, the first and second
handles 222 and 224 can be detachably coupled to both sides
of the pedestal 214 by detachably fastening the second fas-
tening part 225 to the first fastening part 219.

[0068] With this configuration of the handle 220, the por-
table ultrasonic diagnostic apparatus 200 of this embodiment
can be reduced in volume by separating the handle 220, if
needed, thereby providing an advantage of easy custody.
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[0069] Referring to FIG. 8, the portable ultrasonic diagnos-
tic apparatus 300 of the third embodiment includes a handle
320 detachably coupled to a body part 110.

[0070] The handle 320 includes a plurality of coupling
pieces 322. The respective coupling pieces 322 are inserted
into a coupling part 113 of a pedestal 114 and are separably
coupled to each other to constitute the handle 320. In this
embodiment, the handle 320 is shown as being constituted by
three coupling pieces 322, but the present invention is not
limited thereto.

[0071] Thus, the handle 320 can be detachably coupled to
the body part 10 and can be rotated thereon. With this con-
figuration of the handle 320, the portable ultrasonic diagnos-
tic apparatus 300 has features given by the configuration of
the handle that can be rotated on the body part, and by the
configuration of the handle that can be separated to several
pieces.

[0072] Asapparent from the above description, the portable
ultrasonic diagnostic apparatus according to the present
invention includes a handle having a curved shape to improve
close contact feelings with an operator’s palm, so that the
operator does not experience palm fatigue even after extended
use.

[0073] Further, for the portable ultrasonic diagnostic appa-
ratus of the invention, when an operator carries out diagnosis
on a patient with a body part of the ultrasonic diagnostic
apparatus located in a diagonal direction with respect to the
operator, the operator can view a display unit of the apparatus
by a simple operation of rotating the handle, thereby enhanc-
ing operating efficiency.

[0074] In addition, for the portable ultrasonic diagnostic
apparatus of the invention, when the operator manipulates a
track ball or an operation key around the track ball, the handle
supports the operator’s hand, thereby improving conve-
niences in use while reducing hand fatigue.

[0075] Moreover, the portable ultrasonic diagnostic appa-
ratus of the invention is configured to allow an assistant
device and other accessories to be attached to the handle such
that the assistant device and other accessories can be
employed by the operator or can be received in the apparatus.
[0076] Although the present invention has been described
with reference to the embodiments and the accompanying
drawings, it will be apparent to those skilled in the art that the
embodiments are given by way of illustration, and that vari-
ous modifications and equivalent embodiments can be made
without departing from the spirit and scope of the present
invention. Accordingly, the scope of the present invention
should be limited only by the accompanying claims.

What is claimed is:
1. A portable ultrasonic diagnostic apparatus, comprising:
a body part;
a handle coupled to the body part and having a curved
shape; and
a display unit coupled to the handle.
2. The portable ultrasonic diagnostic apparatus according
to claim 1, wherein the body part comprises:
a body disposed inside the handle; and
a pedestal disposed outside the body and coupled to the
handle.
3. The portable ultrasonic diagnostic apparatus according
to claim 2, wherein the pedestal comprises a coupling part to
which the handle is rotatably coupled.
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4. The portable ultrasonic diagnostic apparatus according
to claim 3, wherein the coupling part has a through-hole
shape.

5. The portable ultrasonic diagnostic apparatus according
to claim 3, wherein the coupling part comprises a rolling
member to guide rotation of the handle.

6. The portable ultrasonic diagnostic apparatus according
to claim 3, wherein the pedestal further comprises a securing
part to restrict rotation of the handle.

7. The portable ultrasonic diagnostic apparatus according
to claim 3, wherein the handle comprises a plurality of cou-
pling pieces capable of being separably coupled to each other.

8. The portable ultrasonic diagnostic apparatus according
to claim 2, wherein the handle is detachably coupled to the
body part.
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9. The portable ultrasonic diagnostic apparatus according
to claim 8, wherein the pedestal is provided with a first fas-
tening part and the handle is provided with a second fastening
part to be coupled to the first fastening part.

10. The portable ultrasonic diagnostic apparatus according
to claim 1, wherein the body part further comprises a track
ball.

11. The portable ultrasonic diagnostic apparatus according
to claim 1, wherein the body part protrudes below the handle.

12. The portable ultrasonic diagnostic apparatus according
to claim 1, further comprising:

an assistant device detachably coupled to the handle.

13. The portable ultrasonic diagnostic apparatus according
to claim 1, wherein the curved shape is a circular shape.
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