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7 ABSTRACT

A natural exhaustion type ultrasonic diagnostic apparatus.
The natural exhaustion type ultrasonic diagnostic apparatus
includes a case unit forming the outer portion of a control
panel for ultrasonic diagnostic apparatuses, a suction part
provided at the lower portion of the case unit and forming a
path through which air is sucked into the case unit, and an
exhaust part provided at the upper portion of the case unit and
forming a path through which the air introduced into the case
unit through the suction part is discharged to the outside.
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FIG. 1
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FIG. 2
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NATURAL EXHAUSTION TYPE
ULTRASONIC DIAGNOSTIC APPARATUS

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the benefit of Korean Patent
Application Nos. 2011-0014743 and 2011-0014744, filed on
Feb. 18, 2011 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 a
natural exhaustion type ultrasonic diagnostic apparatus
which exhausts heated air without a separate power device to
reduce noise and power consumption.

[0004] 2. Description of the Related Art

[0005] An ultrasonic diagnostic apparatus irradiates an
ultrasonic signal from the skin of the body of a subject toward
a desired portion within the body, and obtains an image
regarding a tomogram of soft tissue or a bloodstream using
the reflected ultrasonic signal (ultrasonic echo signal).
[0006] The ultrasonic diagnostic apparatus has a small size,
is inexpensive, displays an image in real time, and does not
cause X-ray exposure, as compared to an X-ray diagnostic
apparatus, a computerized tomography (CT) scanner, a mag-
netic resonance imager (MRI) and a nuclear medicine diag-
nostic apparatus, thus having high safety. Therefore, the ultra-
sonic diagnostic apparatus is widely used for diagnoses of the
heart and the abdomen, and urinary and maternity diagnoses.
[0007] The ultrasonic diagnostic apparatus includes a
probe which transmits an ultrasonic signal to a subject and
receives the ultrasonic signal reflected by the subject in order
to obtain an ultrasonic image of the subject.

[0008] The probe is connected to a control panel, and thus
anoperating signal is transmitted from the control panel to the
probe and an image measured by the probe is transmitted to
the control panel.

[0009] Since a heat source member including a hard disk
drive and a central processing unit is installed within the
control panel, a separate cooling device to cool the heat
source member is installed.

[0010] The above-described technical configuration is only
a background to assist in understanding embodiments of the
present invention, and does not mean the conventional tech-
nique is well known in the art.

[0011] In order to dissipate heat from the inside of the
control panel, a cooling fan and a motor to rotate the fan are
installed, and thus operating noise and power consumption
are increased. Therefore, measures to improve these negative
aspects are required.

SUMMARY

[0012] Therefore, it is an aspect of the present invention to
provide a natural exhaustion type ultrasonic diagnostic appa-
ratus which exhausts heated air without a separate power
device to reduce noise and power consumption.

[0013] 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.

[0014] In accordance with one aspect of the present inven-
tion, a natural exhaustion type ultrasonic diagnostic apparatus
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includes a case unit forming the outer portion of a control
panel for ultrasonic diagnostic apparatuses, a suction part
provided at the lower portion of the case unit and forming a
path through which air is sucked into the case unit, and an
exhaust part provided at the upper portion of the case unit and
forming a path through which the air introduced into the case
unit through the suction part is discharged to the outside.
[0015] The case unit may include a lower case provided
with the suction part, and an upper case connected to the
upper portion of the lower case and provided with the suction
part.

[0016] The case may include an inclined guide part pro-
vided with a bottom surface inclined toward the exhaust part.
[0017] The case unit may include guide diaphragms to
guide a channel of air introduced into the guide unit through
the suction part and moved to the exhaust part.

[0018] The guide diaphragms may protrude along both
sides of the channel of air.

[0019] The channel of air formed at the inside of the guide
diaphragms may be gradually narrowed toward the exhaust
part.

[0020] A heat source member may contact a channel of air
introduced into the guide unit through the suction part and
moved to the exhaust part.

[0021] The natural exhaustion type ultrasonic diagnostic
apparatus may further include a heat dissipation unit to cool
the heat source member by thermal conduction.

[0022] The heat dissipation unit may include a heat dissi-
pation body contacting the outer surface of the heat source
member, and heat dissipation fins protruding from the heat
dissipation body to increase a contact area with air.

[0023] Noise generated from the inside of the case unit may
be 20 decibels or less.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024] 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:

[0025] FIG. 1 is an exploded perspective view schemati-
cally illustrating a portion of a natural exhaustion type ultra-
sonic diagnosis device in accordance with one embodiment of
the present invention;

[0026] FIG.2isaperspective view illustrating a connection
between a heat source member and a heat dissipation unit in
accordance with the embodiment of the present invention;
[0027] FIG. 3 is a sectional view schematically illustrating
a portion of the natural exhaustion type ultrasonic diagnosis
device in a disassembled state in accordance with the embodi-
ment of the present invention;

[0028] FIG. 4 is a sectional view schematically illustrating
a portion of the natural exhaustion type ultrasonic diagnosis
device in an assembled state in accordance with the embodi-
ment of the present invention; and

[0029] FIG. 5 is a sectional view schematically illustrating
an inclined guide part of a natural exhaustion type ultrasonic
diagnosis device in accordance with another embodiment of
the present invention.

DETAILED DESCRIPTION

[0030] Reference will now be made in detail to exemplary
embodiments of the present invention, examples of which are
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illustrated in the accompanying drawings, wherein like ref-
erence numerals refer to like elements throughout.

[0031] Hereinafter, a natural exhaustion type ultrasonic
diagnosis device in accordance with one embodiment of the
present invention will be described with reference to the
accompanying drawings. For convenience of description, a
natural exhaustion type ultrasonic diagnosis device used as a
hand-carried ultrasound (HCU) system will be exemplarily
illustrated. Thicknesses of lines and sizes of components
shown in the drawings may be exaggerated for precision and
convenience of description. Also, the terms used in the fol-
lowing description are terms defined taking into consider-
ation the functions obtained in the description and may be
changed in accordance with the intention of an operator or a
usual practice. Therefore, the definitions of these terms
should be determined based on the whole content of this
specification.

[0032] FIG. 1 is an exploded perspective view schemati-
cally illustrating a portion of a natural exhaustion type ultra-
sonic diagnosis device in accordance with one embodiment of
the present invention, FIG. 2 is a perspective view illustrating
a connection between a heat source member and a heat dis-
sipation unit in accordance with the embodiment of the
present invention, FIG. 3 is a sectional view schematically
illustrating a portion of the natural exhaustion type ultrasonic
diagnosis device in a disassembled state in accordance with
the embodiment of the present invention, and FIG. 4 is a
sectional view schematically illustrating a portion of the natu-
ral exhaustion type ultrasonic diagnosis device in an
assembled state in accordance with the embodiment of the
present invention.

[0033] As shown in FIGS. 1 to 4, a natural exhaustion type
ultrasonic diagnostic apparatus 1 in accordance with the
embodiment of the present invention includes a case unit 30
forming the outer portion of a control panel 20 for ultrasonic
diagnostic apparatuses, a suction part 36 provided at the lower
portion of the case unit 30 and forming a path through which
air is sucked into the case unit 30, and an exhaust part 38
provided at the upper portion of the case unit 30 and forming
a path through which the air introduced into the case unit 30
through the suction part 36 is discharged to the outside.
[0034] The natural exhaustion type ultrasonic diagnostic
apparatus 1 in accordance with the embodiment of the present
invention is used as a hand-carried ultrasound (HCU) system
and is easy to carry, and the inside of the natural exhaustion
type ultrasonic diagnostic apparatus 1 dissipates heat without
separate power.

[0035] A probe 12 serving as ultrasonic diagnosis equip-
ment is connected to the control panel 20, and a display 10 to
display an ultrasonic image of a subject is installed at the
upper portion of the control panel 20 (based on FIG. 1).
[0036] The case unit 30 is installed at the outer portion of
the control panel 20 for ultrasonic diagnostic apparatuses.
The suction part 36 forming the path through which air is
sucked into the case unit 30 is provided at the lower portion of
the case unit 30, and the exhaust part 38 through which air is
discharged to the outside of the case unit 30 is provided at the
upper portion of the case unit 30.

[0037] A handle 42 is installed at one side of the case unit
30 so as to be gripped by a user, and thus movement of the
natural exhaustion type ultrasonic diagnostic apparatus 1 is
more conveniently carried out.

[0038] Air introduced into the case unit 30 through the
suction part 36 is heated while cooling a heat source member

Aug. 23,2012

50, and is then discharged to the outside of the case unit 30
through the exhaust part 38 provided at the upper portion of
the case unit 30.

[0039] The exhaust part 38 is located above the suction part
36 so that air is naturally exhausted using upward movement
of air heated while cooling the heat source member 50 due to
convection, and the installed positions of the suction part 36
and the exhaust part 38 may be variously modified within
such a technical conception.

[0040] The caseunit30 inaccordance with the embodiment
includes a lower case 34 provided with the suction part 36,
and an upper case 32 connected to the upper portion of the
lower case 34 and provided with the exhaust part 38.

[0041] An electronic unit 44 in which electronic parts are
installed on a printed circuit board is installed within the
upper case 32, and the heat source member 50, such as a hard
disk or a central processing unit, is installed under the elec-
tronic unit 44.

[0042] Since such a heat source member 50 contacts a
channel of air introduced through the suction part 36 and
moved to the exhaust part 38, the heat source member 50 may
be cooled.

[0043] In order to improve cooling efficiency of the heat
source member 50, a separate heat dissipation unit 60 may be
installed on the heat source member 50.

[0044] Since the heat dissipation unit 60 cooling the heat
source member 50 through thermal conduction is formed by
molding using a material exhibiting a high thermal conduc-
tivity and has a large area contacting air to achieve heat
exchange with the air, the heat source member 50 may be
more effectively cooled.

[0045] The heat dissipation unit 60 in accordance with the
embodiment includes a heat dissipation body 62 contacting
the outer surface of the heat source member 50 and heat
dissipation fins 64 protruding from the heat dissipation body
62 to increase a contact area with air.

[0046] The heat dissipation body 62 is fixed to the outer
surface of the heat source member 50 and contacts the chan-
nel of air moving from the suction part 36 to the exhaust part
38.

[0047] A plurality of heat dissipation fins 64 is provided at
the outer surface of the heat dissipation body 62, thus increas-
ing an area contacting air to exchange heat.

[0048] The case 30 is provided with guide diaphragms 40
guiding the channel of air moving from the suction part 36 to
the exhaust part 38 to improve cooling efficiency.

[0049] Such guide diaphragms 40 may have various shapes
within a technical conception in which structures guiding the
channel of air introduced into the case unit 30 through the
suction part 36 and then moved to the exhaust part 38 are
installed within the case unit 30.

[0050] The guide diaphragms 40 in accordance with the
embodiment protrude along both sides of the channel of air.
[0051] The guide diaphragms 40 may connect the suction
part 36 and the exhaust part 38 in a straight line, and in order
to increase the velocity of air using Bernoulli’s theorem to
improve cooling efficiency of the heat source member 50, the
guide diaphragms 40 may be configured such that the channel
of air at the inside of the guide diaphragms 40 becomes
narrow toward the exhaust part 38.

[0052] The guide diaphragms 40 protrude along both sides
of the channel of air, and thus guide movement of air.
[0053] The guide diaphragms 40 in accordance with the
embodiment may be formed integrally with the inner surface
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of the lower case 34 by molding, or may be manufactured
separately and then fixed to the lower caser 34.

[0054] Inorder to gradually narrow the channel of air mov-
ing along the guide diaphragms 40 to increase the velocity of
air, an interval between the inner surfaces of the diaphragms
40 is gradually narrowed from the suction part 36 to the
exhaust part 38.

[0055] That s, since the interval between the inner surfaces
of the portions of the diaphragms 40 connected to the suction
part 36 is wide and the interval between the inner surfaces of
the portions of the diaphragms 40 connected to the exhaust
part 38 is narrow, the velocity of air moving from the suction
part 36 to the exhaust part 38 along a bottom surface 46 of the
lower case 34 and the inner surfaces of the guide diaphragms
40 is gradually increased, and thus natural exhaustion of the
air is effectively carried out.

[0056] The natural exhaustion type ultrasonic diagnostic
apparatus 1 in accordance with the embodiment may omit a
separate fan to dissipate heat of the inside of the case unit 30
and a motor to drive the fan, and thus reduces noise generated
from the inside of the case unit 30 to 20 decibels or less.
[0057] That is, since noise generated from the inside of the
case unit 30 is only operating noise generated from the hard
disk drive and the central processing unit, the operating noise
may be reduced and thus power consumption may be
reduced.

[0058] Hereinafter, an operating state of the natural exhaus-
tion type ultrasonic diagnostic apparatus 1 in accordance with
the embodiment of the present invention will be described in
detail with reference to the accompanying drawings.

[0059] Air introduced into the case unit 30 through the
suction part 36 exchanges heat while contacting the heat
dissipation fins 64 installed at the outside of the heat source
member 50, and thereby, the air is heated and the heat source
member 50 is cooled.

[0060] The heated air moves upwardly by convection, thus
moving to the exhaust part 38 located above the suction part
36.

[0061] Further, since the interval between the guide dia-
phragms 40 guiding the channel of the heated air is gradually
narrowed from the suction part 36 to the exhaust part 38, the
velocity of the air increases due to Bernoulli’s theorem.
Therefore, the air moving from the suction part 36 to the
exhaust part 38 effectively flows and cooling efficiency of the
heat source member 50 is improved.

[0062] Hereinafter, a natural exhaustion type ultrasonic
diagnostic apparatus 1 in accordance with another embodi-
ment of the present invention will be described with reference
to FIG. 5.

[0063] FIG. 5 is a sectional view schematically illustrating
an inclined guide part of the natural exhaustion type ultra-
sonic diagnosis device in accordance with this embodiment of
the present invention.

[0064] As shown in FIG. 5, a lower case 34 includes an
inclined guide part 70 in which a bottom surface 47 is inclined
toward an exhaust part 38. Thereby, a channel of air moving
between the inclined guide part 70 and an electronic unit 44 is
gradually narrowed, and thus the velocity of the air toward the
exhaust part 38 increases.

[0065] That s, since the bottom surface 47 ofthe lower case
34 adjacent to the exhaust part 38 is upwardly inclined toward
the exhaust part 38 (based on FIG. 5) and a moving area of air
moving along the inner surfaces of guide diaphragms 41
installed along the inclined guide part 70 is narrowed, the
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velocity of the air increases due to Bernoulli’s theorem and
thus cooling efficiency of the heat source member 50 is
improved.

[0066] In the natural exhaustion type ultrasonic diagnostic
apparatus having the above-described configuration in accor-
dance with this embodiment, since the exhaust part 38 is
located at a position higher than the suction part 36, heated air
is naturally exhausted to the outside using convection of air,
thereby reducing operating noise and power consumption.
[0067] Further, since the channel for the air is gradually
narrowed from the suction part 36 to the exhaust part 38, the
velocity of the air toward the exhaust part 38 increases due to
Bernoulli’s theorem, thus improving cooling efficiency of the
inside of the case unit 30.

[0068] Although a few embodiments of the present inven-
tion have been shown and described, it would be appreciated
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.

[0069] That is, although a natural exhaustion type ultra-
sonic diagnostic apparatus used as a hand-carried ultrasound
(HCU) system has been exemplarily illustrated, the natural
exhaustion type ultrasonic diagnostic apparatus in accor-
dance with an embodiment of the present invention may be
applied to other apparatuses requiring dissipation of heat
from the insides thereof.

What is claimed is:

1. A natural exhaustion type ultrasonic diagnostic appara-
tus comprising:

a case unit forming an outer portion of a control panel for

ultrasonic diagnostic apparatuses;

a suction part provided at a lower portion of the case unit
and forming a path through which air is sucked into the
case unit; and

an exhaust part provided at an upper portion of the case unit
and forming a path through which the air introduced into
the case unit through the suction part is discharged to
outside the case unit.

2. The natural exhaustion type ultrasonic diagnostic appa-

ratus according to claim 1, wherein the case unit includes:

a lower case provided with the suction part; and

an upper case connected to an upper portion of the lower
case and provided with the exhaust part.

3. The natural exhaustion type ultrasonic diagnostic appa-
ratus according to claim 2, wherein the lower case includes an
inclined guide part provided with a bottom surface inclined
toward the exhaust part.

4. The natural exhaustion type ultrasonic diagnostic appa-
ratus according to claim 1, wherein the case unit includes
guide diaphragms to guide a channel of air introduced into the
case unit through the suction part and moved to the exhaust
part.

5. The natural exhaustion type ultrasonic diagnostic appa-
ratus according to claim 4, wherein the guide diaphragms
protrude along both sides of the channel of air.

6. The natural exhaustion type ultrasonic diagnostic appa-
ratus according to claim 5, wherein the channel of air formed
between the guide diaphragms is gradually narrowed toward
the exhaust part.

7. The natural exhaustion type ultrasonic diagnostic appa-
ratus according to claim 1, wherein a heat source member
contacts a channel of air introduced into the case unit through
the suction part and moved to the exhaust part.

8. The natural exhaustion type ultrasonic diagnostic appa-
ratus according to claim 7, further comprising a heat dissipa-
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tion unit to cool the heat source member by thermal conduc-
tion.

9. The natural exhaustion type ultrasonic diagnostic appa-
ratus according to claim 8, wherein the heat dissipation unit
includes:

a heat dissipation body contacting an outer surface of the

heat source member; and
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heat dissipation fins protruding from the heat dissipation
body to increase a contact area with air.
10. The natural exhaustion type ultrasonic diagnostic appa-
ratus according to claim 7, wherein noise generated from
inside the case unit is 20 decibels or less.
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