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(57) ABSTRACT

The present disclosure relates to a handheld ultrasonic diag-
nostic apparatus that includes a height adjustable rack stand.
The apparatus includes a portable main body, and a rack stand
that supports the main body such that the main body can be
held at a preset height. The handheld ultrasonic diagnostic
apparatus can be rapidly installed using the rack stand,
thereby enabling a user to rapidly address an emergency
situation using the apparatus.
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HANDHELD ULTRASONIC DIAGNOSTIC
APPARATUS WITH RACK STAND

TECHNICAL FIELD

[0001] The present disclosure relates to an ultrasonic diag-
nostic apparatus and, more particularly, to a handheld ultra-
sonic diagnostic apparatus that includes a height-adjustable
rack stand.

BACKGROUND

[0002] Ultrasonic diagnostic apparatuses are applied a vari-
ety of fields. For example, ultrasonic diagnostic apparatuses
are extensively used in a medical field due to non-invasive and
non-destructive characteristics to human bodies. Recently,
high performance ultrasonic diagnostic apparatuses have
been used to provide two-dimensional or three-dimensional
images of internal organs of the human bodies.

[0003] Such an ultrasonic diagnostic apparatus is generally
large and heavy, so even a small ultrasonic diagnostic appa-
ratus has a heavy weight of about 10kg or more. The large and
heavy ultrasound diagnostic apparatus is difficult to carry and
be handheld. To overcome such problems of the existing
ultrasonic diagnostic apparatus, a handheld ultrasonic diag-
nostic apparatus has been developed.

[0004] It should be noted that the above description is pro-
vided for understanding of the background art and is not a
description of a well-known conventional technique to which
the present disclosure pertains.

[0005] Generally, a handheld ultrasonic diagnostic appara-
tus does not include a suitable rack stand and is used on a desk
or mattress. As a result, when there is no desk or mattress to
support the apparatus or the apparatus is in an environment
unfavorable for use at a desk or mattress, it is difficult for a
user to rapidly address an emergency using the handheld
ultrasonic diagnostic apparatus.

[0006] Furthermore, since the handheld ultrasonic diagnos-
tic apparatus is not easy-to-carry, a separate bag must be
provided to hold the handheld ultrasonic diagnostic appara-
tus.

[0007] Hence, a need exists for an improved handheld
ultrasonic diagnostic apparatus that overcomes such prob-
lems.

SUMMARY

[0008] To improve the art and address the above and other
needs, the present disclosure encompasses a handheld diag-
nostic medical apparatus including a rack stands that is easily
portable and that easily handles emergency situations.
[0009] An aspect of the disclosure relates to a handheld
ultrasonic diagnostic apparatus including a main body; and a
rack stand that supports the main body such that the main
body can be held at a preset height.

[0010] The rack stand may be connected to the main body
to rotate about a point on the main body. Here, the rack stand
may be stretchable from the hinge point of the main body.
[0011] The main body may be provided with a guide on a
surface thereof and the rack stand may include a plurality of
rack members. Here, each of the rack members may be dis-
posed at one side thereof'in the guide to move along the guide
and is in contact with the other side thereof with a floor to
support the main body. Specifically, one of the rack members
may be disposed at one side thereof in the guide and may be
in contact with the other side thereof with the floor, and the
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other rack member may be disposed at one side thereof in the
guide and may be in contact with the other side thereof with
the floor. The one rack member and the other rack member are
coupled to each other to rotate about a hinge point between
the rack members to support the main body at different
heights according to the degree of rotation of the rack mem-
bers.

[0012] The main body may be provided with a mounting
portion and the rack stand may be stretchable from the mount-
ing portion to a side opposite the main body. The rack stand
may include rack members disposed separately from each
other; and crossing members disposed between the rack
members to raise or lower the rack members. The crossing
members may be disposed to cross each other at a hinge point
between the crossing members and may rotate about the
hinge point to raise or lower the rack members.

[0013] The rack stand may be disposed to surround the
main body. The rack stand may include a first rack member
provided to the main body, a second rack member rotatably
coupled to the first rack member, and a third rack member
rotatably coupled to the second rack member and protecting
the main body.

[0014] The rack stand may be detachably coupled to the
main body.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] The figures depict one or more implementations in
accordance with the present disclosure, by way of example
only, not by way of limitation. In the figures, like reference
numerals refer to the same or similar elements.

[0016] FIG. 1isa top perspective view of a handheld ultra-
sonic diagnostic apparatus with a rack stand in accordance
with the disclosure;

[0017] FIG. 2 is a bottom perspective view of a handheld
ultrasonic diagnostic apparatus with a rack stand in accor-
dance with a first embodiment of the disclosure;

[0018] FIG. 3 illustrates an operation of the rack stand of
FIG. 2;
[0019] FIG. 4 is a bottom perspective view of a handheld

ultrasonic diagnostic apparatus with a rack stand in accor-
dance with a second embodiment of the disclosure;

[0020] FIG. 5 illustrates an operation of the rack stand of
FIG. 4;
[0021] FIG. 6 is a bottom perspective view of a handheld

ultrasonic diagnostic apparatus with a rack stand in accor-
dance with a third embodiment of the disclosure;

[0022] FIG. 7 illustrates an operation of the rack stand of
FIG. 6;
[0023] FIG. 81is a side view of a handheld ultrasonic diag-

nostic apparatus with a rack stand in accordance with a fourth
embodiment of the disclosure; and

[0024] FIG.9illustrates operation of the rack stand of FIG.
8.

DETAILED DESCRIPTION
[0025] Exemplary embodiments of the disclosure will now

be described in detail with reference to the accompanying
drawings. It should be noted that the drawings are not in a
precise scale and may be exaggerated in thickness of lines or
size of components for descriptive convenience and clarity
only. Furthermore, terms used herein are defined by taking
functions of the disclosure into account and can be changed
according to the custom or intention of users or operators.
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Therefore, the terms should be defined according to the over-
all disclosures set forth herein.

[0026] FIG.1is atop perspective view of a handheld ultra-
sonic diagnostic apparatus with a rack stand in accordance
with the disclosure.

[0027] Referring to FIG. 1, the handheld ultrasonic diag-
nostic apparatus 10 includes a portable main body 11, a
control panel 12, a display unit 13, and a probe 14.

[0028] Themain body 11 defines an external appearance of
the apparatus 10 and is powered by a battery or other external
power sources. The main body 11 is connected to the probe 14
that emits ultrasound waves towards an object and converts
the ultrasound waves reflected from the object into electrical
signals. The main body 11 is provided with an electric circuit
which processes analog and digital signals for ultrasonic
diagnosis.

[0029] The control panel 12 is disposed on the main body
11 and includes a plurality of input keys for performing
functions of obtaining or adjusting diagnostic images, con-
trolling menus, measurement and annotation, etc.

[0030] The display unit 13 displays data and images sent
from the main body 11, which processes the data and images.
[0031] The probe 14 includes at least one transducer (not
shown). The transducer sends ultrasound waves to an object
and receives the ultrasound waves reflected therefrom. The
handheld ultrasonic diagnostic apparatus 10 is small and
light, so easy to carry.

[0032] FIG. 2 is a bottom perspective view of a handheld
ultrasonic diagnostic apparatus with a rack stand in accor-
dance with a first embodiment of the disclosure and FIG. 3
illustrates an operation of the rack stand of FIG. 2.

[0033] Referring to FIGS. 2 and 3, the handheld ultrasonic
diagnostic apparatus 10 according to this embodiment
includes a rack stand 20 which supports the main body 11
such that the main body 11 can be held at a preset height. The
configuration of the rack stand 20 may be realized in various
ways. For example, the rack stand 20 may be secured to the
main body 11. Alternatively, the rack stand 20 may be detach-
ably coupled to the main body 11. Since configuration of
detachably coupling the rack stand 20 to the main body 11 is
well known to a person having ordinary knowledge in the art,
a detailed description thereof will be omitted herein.

[0034] Therack stand 20 is provided to the main body 11 to
rotate about a point (not shown) on the main body 11. Namely,
when a user uses the rack stand, the rack stand 20 may rotate
in a direction of Arrow “B” as needed, for example, in case
that there is no desk or mattress to support the main body 11.
Further, as shown in FIG. 3, the rack stand 20 may stretch in
a direction of Arrow “A” from the point of the main body 11
to allow a user to use the diagnostic apparatus 10 at a desired
height. The rack stand 20 may be provided at one end thereof
with asupport plate 22, which prevents the rack stand 20 from
sliding across a floor.

[0035] FIG. 4 is a bottom perspective view of a handheld
ultrasonic diagnostic apparatus with a rack stand in accor-
dance with a second embodiment of the disclosure and FIG. 5
illustrates an operation of the rack stand of FIG. 4.

[0036] Referring to FIGS. 4 and 5, the handheld ultrasonic
diagnostic apparatus 10 according to this embodiment
includes a rack stand 30 which supports the main body 11
such that the main body 11 can be held at a preset height.
[0037] In this embodiment, the main body 11 is provided
with a guide 32 on a bottom surface of the main body 11. The
guide 32 has an elongated groove shape in which the rack
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stand 20 can move in a direction of Arrow “C”. The rack stand
20 includes rack members, each of which is disposed at one
side thereof in the guide 32 and is movable along the guide 32
to contact with the other side thereof with a floor to support
the main body 11. Specifically, as shown in FIG. 4, one of the
rack members may be disposed at one side thereof in the
guide 32 and is movable to contact with the other side thereof
with the floor, and the other rack member may be disposed at
one side thereofin the guide 32 and is movable to contact with
the other side thereof with the floor. Here, the one rack mem-
ber and the other rack member are coupled to each other to
rotate about a hinge point (not shown) between the rack
members to support the main body at different heights
according to the degree of rotation of the rack members. In
this embodiment, the rack members cross each other to form
an X-shape and are rotatably hinge-coupled at the hinge point
where the rack members cross each other. Further, the guide
32 may be provided with a securing groove for securing the
rack stand 30 at a particular location so as to allow the rack
stand 30 to support the mainbody 11 ata desired height. Since
this configuration is well known to a person having ordinary
knowledge in the art, a detailed description thereof will be
omitted herein.

[0038] FIG. 6 is a bottom perspective view of a handheld
ultrasonic diagnostic apparatus with a rack stand in accor-
dance with a third embodiment of the disclosure and FIG. 7
illustrates an operation of the rack stand of FIG. 6.

[0039] Referring to FIGS. 6 and 7, the handheld ultrasonic
diagnostic apparatus 10 according to this embodiment
includes a rack stand 40 that supports the main body 11 such
that the main body 11 can be held at a preset height.

[0040] In this embodiment, the main body 11 is provided
with a mounting portion 44 and the rack stand 40 is stretch-
able from the mounting portion 44 to a side opposite to the
main body. As shown in FIG. 7. the rack stand 40 includes
rack members 41 disposed separately from each other, and
crossing members 42 disposed between the rack members 41
to raise or lower the rack members 41 in a direction of Arrow
“D”. The crossing members 42 may be disposed to cross each
other in an X shape at a hinge point (not shown) where the
crossing members are hinge-coupled to each other, and may
rotate about the hinge point to raise or lower the rack mem-
bers 41.

[0041] FIG. 8is a side view of a handheld ultrasonic diag-
nostic apparatus with a rack stand in accordance with a fourth
embodiment of the disclosure and FIG. 9 illustrates an opera-
tion of the rack stand of FIG. 8.

[0042] Referring to FIGS. 8 and 9, the handheld ultrasonic
diagnostic apparatus 10 according to this embodiment
includes a rack stand 50 which supports the main body 11
suich that the main body 11 can be held at a preset height.
[0043] Inthis embodiment, the rack stand 50 is disposed to
surround top, side and bottom surfaces of the main body 11.
The rack stand 50 includes a first rack member 52 provided on
the bottom surface of the main body 11, a second rack mem-
ber 54 rotatably coupled to the first rack member 52, and a
third rack member 56 rotatably coupled to the second rack
member 54 and protecting the main body 11. The first, second
and third rack members 52, 54, 56 are provided along the
bottom, side and top surfaces of the main body 11 to surround
the main body 11. Specifically, referring to FIG. 8, the first,
second and third rack members 52, 54, 56 disposed at the
bottom, left side and top surfaces of the main body 11 sur-
round the bottom, left side and top surfaces of the main body
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11 from the left, and the first, second and third rack members
52,54, 56 disposed at the bottom, right side and top surfaces
of the main body 11 surround the bottom, right side and top
surfaces of the main body 11 from the right. Each of the third
rack members 56 surrounding the main body 11 fromthe right
and left is provided with a securing portion 58, by which the
rack stand 50 can be in a secured state when surrounding the
main body 11. The securing portion 58 for connecting and
securing the third rack members 56 to each other may be
realized in various ways. For example, the securing portions
58 may be realized by the third rack members 56 configured
to be mechanically coupled and secured to each other through
the securing portions 58. Alternatively, the securing portions
58 may be realized by external structures such as screws,
which couple and secure the third rack members 56 to each
other. Since the configuration of the securing portion 58 is
well known to a person having ordinary knowledge in the art,
a detailed description thereof will be omitted herein. The first
rack member 52 is connected to a point (not shown) of a
mounting groove 51 in the main body 11 to rotate about the
point and the second rack member 54 is longer than the height
of the main body 11 to allow the third rack member 56 to act
as a grip. When the rack stand 50 is used in an emergency or
similar situation, the first, second and third rack members 52,
54, 56 rotated to be used as the rack support 50, as shown in
FIG. 9.
[0044] Each of the rack stands 20, 30, 40, 50 may operate in
various ways that fall within the scope of the present disclo-
sure. For example, each of the rack stand 20, 30, 40, 50 may
automatically operate by a motor or manually operated by a
user.
[0045] As such, according to the embodiments, the hand-
held ultrasonic diagnostic apparatus can be rapidly installed
using a rack stand thereof, thereby enabling a user to rapidly
address emergency situations using the diagnostic apparatus.
[0046] In some embodiments, the rack stand of the hand-
held ultrasonic diagnostic apparatus may be used as a grip,
not only eliminating a separate bag and user fatigue, but also
protecting the main body of the apparatus.
[0047] While the foregoing has described what are consid-
ered to be the best mode and/or other examples, it is under-
stood that various modifications may be made therein and that
the subject matter disclosed herein may be implemented in a
variety of different ways, and that the disclosure may be
applied to numerous applications, only some of which have
been described herein. The following claims should be con-
sidered to cover all applications, modifications and variations
within the true scope of the present disclosure.

What is claimed is:

1. A handheld ultrasonic diagnostic apparatus comprising:

amain body; and

a rack stand disposed on a surface of the main body and

supporting the main body to thereby hold the main body
at a preset height.
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2. The apparatus of claim 1, wherein the rack stand is
secured to the surface of the main body to rotate about a point
on the main body.

3. The apparatus of claim 2, wherein the rack stand is
stretchable from the point of the main body.

4. The apparatus of claim 1, wherein the main body is
provided with a guide on the surface of the main body and the
rack stand comprises a plurality of rack members, each ofthe
rack members being disposed at one side of the main body in
one of the plurality of guides and being movable to along the
one of the plurality of the guides to contact at the other side of
the main body to support the main body.

5. The apparatus of claim 4, wherein one of the rack mem-
bers is disposed at one side of the main body in one of the
guides and is movable to contact at the other side of the main
body, and another of rack members is disposed at one side of
the main body in another of the guides and is movable to
contact at the other side of the main body, the one rack
member and another rack member being coupled to each
other to rotate about a hinge point between the rack members
to support the main body at different heights according to a
degree of rotation of the rack members.

6. The apparatus of claim 1, wherein the main body is
provided with a mounting portion and the rack stand is
stretchable from the mounting portion in a direction opposite
to the main body.

7. The apparatus of claim 6, wherein the rack stand com-
prises rack members disposed separate from each other, and
crossing members disposed between the rack members to
raise or lower the rack members.

8. The apparatus of claim 7, wherein the crossing members
are disposed to cross each other at a hinge point between the
crossing members and rotate about the hinge point to raise or
lower the rack members.

9. The apparatus of claim 1, wherein the rack stand is
disposed to surround the main body.

10. The apparatus of claim 9, wherein the rack stand com-
prises a first rack member provided on a bottom surface of the
main body, a second rack member rotatably coupled to the
first rack member and facing with a side surface of the main
body, and a third rack member rotatably coupled to the second
rack member and facing a top surface of the main body, and

wherein the first, second and third rack members extend
along the bottom, side and top surface respectively to
protect the main body when folded and the first, second
and third rack members in combination stretch in a
direction opposite to the bottom surface of the main
body when unfolded.

11. The apparatus of claim 1, wherein the rack stand is
detachably coupled to the main body.
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