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(54) Ultrasonic diagnostic apparatus

(57) Disclosed is an ultrasonic diagnostic apparatus
including a main body (30), at least one input/output unit
(70) coupled to one side of the main body to input data
to the main body or to output data transmitted from the
main body, and a connection unit (70) to connect the
input/output unit and the main body to each other. The
connection unit includes plural first connection members
(65), each of which is connected at one end thereof to

FIG. 3

the main body and at the other end thereof to at least a
portion of the input/output unit and has a variable length
to move the input/output unit relative to the main body,
and at least one second connection member (61, 62)
coupled to the first connection members and at least one
of the main body or the input/output unit so as to come
into contact with the same at a point to support load of
the input/output unit.
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Description
BACKGROUND
1. Field

[0001] Embodiments of the present invention relate to
an ultrasonic diagnostic apparatus having an improved
configuration of a connection unit to change a position
of an input/output unit.

2. Description of the Related Art

[0002] Generally, an ultrasonic diagnostic apparatus
is designed to emit ultrasonic waves from the surface of
the body of an object toward a region in the body to be
diagnosed and to acquire tomograms of soft tissues or
images of blood stream.

[0003] A typical ultrasonic diagnostic apparatus in-
cludes a main body, a probe configured to transmit ultra-
sonic signals to an object and to receive signals reflected
from the object, a display unit disposed above the main
body to display images of diagnostic results based on
the received ultrasonic signals, and a control panel dis-
posed in front of the display unit to allow a user to operate
the ultrasonic diagnostic apparatus.

[0004] Inthe above described ultrasonic diagnostic ap-
paratus, the control panel and the display unit are adjust-
able in height and position based on shape of the user
and use environment.

[0005] Conventionally, since vertical movement and
rotation of an input/output unit such as the control panel
and the display unit have been realized respectively via
separate mechanisms therefor, a great number of ele-
ments may be necessary, causing problems upon pro-
duction.

SUMMARY

[0006] Itis anaspect of the presentinvention to provide
an ultrasonic diagnostic apparatus having an improved
configuration of a connection unit to enable simultaneous
implementation of vertical movement, horizontal move-
ment, and rotation of an input/output unit.

[0007] 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.

[0008] In accordance with one aspect of the invention,
an ultrasonic diagnostic apparatus includes a main body,
at least one input/output unit coupled to one side of the
main body to input data to the main body or to output
data transmitted from the main body, and a connection
unit to connect the input/output unit and the main body
to each other, wherein the connection unit includes a
plurality of first connection members, each of which is
connected at one end thereof to the main body and at
the other end thereof to at least a portion of the input/out-
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putunitand has a variable length to move the input/output
unit relative to the main body, and at least one second
connection member coupled to the first connection mem-
bers and at least one of the main body or the input/output
unit so as to come into contact with the same at a point
to support load of the input/output unit.

[0009] Each of the first connection members may in-
clude a first main body coupling part coupled to the main
body and a first input/output unit coupling part coupled
to the input/output unit, the second connection member
may include a second main body coupling part coupled
to the main body and a second input/output unit coupling
part coupled to the input/output unit, the first main body
coupling part and the second main body coupling part
may be arranged in afirst plane, and the firstinput/output
coupling part and the second input/output coupling part
may be arranged in a second plane.

[0010] The first plane and the second plane may be
different planes.

[0011] Two first connection members and one second
connection member may be arranged to provide the con-
nection unit with a triangular pyramid shape.

[0012] Two first connection members and two second
connection members may be arranged to provide the
connection unit with a quadrangular pyramid shape.
[0013] The first plane may be at least one of a circular
plane or an oval plane.

[0014] The first main body coupling part, the first in-
put/output unit coupling part, the second main body cou-
pling part, and the second input/output coupling part may
be at least one of ball joints and universal joints.

[0015] The connection unit may be manually movable.
[0016] The connection unit may be automatically mov-
able.

[0017] The atleast one input unit may include a control
panel to input a signal to the main body.

[0018] The atleastone inputunit may include a display
to output a signal generated in the main body.

[0019] Inaccordance with another aspect of the inven-
tion, an ultrasonic diagnostic apparatus includes a main
body, at least one input/output unit coupled to one side
of the main body to input data to the main body or to
output data transmitted from the main body, and a con-
nection unit to connect the input/output unit and the main
body to each other, the length of at least a portion of the
connection unit being variable to allow the connection
unit to move relative to the main body, wherein the con-
nection unit is coupled at a plurality of points to at least
one of the main body and the input unit to enable load
distribution.

[0020] The connection unit may include a plurality of
first connection members having a variable length, and
at least one second connection member coupled to the
first connection members and at least one of the main
body or the input/output unit so as to come into contact
with the same at a point.

[0021] Each of the first connection members may in-
clude a first main body coupling part coupled to the main
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body and a first input/output unit coupling part coupled
to the input/output unit, the second connection member
may include a second main body coupling part coupled
to the main body and a second input/output unit coupling
part coupled to the input/output unit, and the first in-
put/output coupling part and the second input/output cou-
pling part may come into contact with each other at a
point.

[0022] The first main body coupling part and the sec-
ond main body coupling part may be arranged in a first
plane, and the first input/output coupling part and the
second input/output coupling part may be arranged in a
second plane, and the first plane and the second plane
may be different planes.

[0023] Two first connection members and one second
connection member may be arranged to provide the con-
nection unit with a triangular pyramid shape.

[0024] Two first connection members and two second
connection members may be arranged to provide the
connection unit with a quadrangular pyramid shape.
[0025] The first plane may be at least one of a circular
plane or an oval plane.

BRIEF DESCRIPTION OF THE DRAWINGS

[0026] These and/or other aspects of the invention will
become apparent and more readily appreciated from the
following description of the embodiments, taken in con-
junction with the accompanying drawings of which:

FIG. 1 is a view showing an ultrasonic diagnostic
apparatus in accordance with one embodiment of
the present invention;

FIG. 2 is a view schematically showing the structure
of a connection unit in accordance with one embod-
iment of the present invention;

FIG. 3 is a view showing a coupled state of a control
panel and a main body in accordance with one em-
bodiment of the present invention;

FIG. 4 is a view showing the coupled state of the
control panel and the main body in accordance with
one embodiment of the present invention when
viewed at a different angle from FIG. 3;

FIG. 5is a view showing upward or downward move-
ment of the control panel in accordance with another
embodiment of the present invention;

FIG. 6 is a view showing forward or rearward move-
ment of the control panel in accordance with another
embodiment of the present invention;

FIG. 7 is a view showing leftward or rightward move-
ment of the control panel in accordance with another
embodiment of the present invention;
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FIG. 8 is a view showing leftward or rightward move-
ment of the control panel in accordance with another
embodiment of the present invention when viewed
at a different angle from FIG. 7;

FIG. 9 is a view schematically showing the structure
of a connection unit in accordance with another em-
bodiment of the present invention;

FIG. 10is aview schematically showing the structure
of a connection unit in accordance with another em-
bodiment of the present invention; and

FIG. 11is aview schematically showing the structure
of a connection unit for a display in accordance with
a further embodiment of the present invention.

DETAILED DESCRIPTION

[0027] Reference will now be made in detail to the em-
bodiments of the present invention, examples of which
are illustrated in the accompanying drawings, wherein
like reference numerals refer to like elements throughout.
[0028] FIG. 1is a view showing an ultrasonic diagnos-
tic apparatus in accordance with one embodiment of the
present invention.

[0029] As exemplarily shown in FIG. 1, the ultrasonic
diagnostic apparatus 100 includes a main body 30, a
probe 40 configured to transmit ultrasonic signals to an
object to be diagnosed and to receive the signals reflect-
ed from the object, a main display 10 disposed above
the main body 30 to display images of diagnostic results
based on the received ultrasonic signals, and a control
panel 50 to allow a user to operate the ultrasonic diag-
nostic apparatus 100. An auxiliary display 52 may be
provided on one side of the control panel 50.

[0030] Wheels 31 for movement of the ultrasonic diag-
nostic apparatus 100 may be mounted at the bottom of
the main body 30. The control panel 50 and the display
10 are horizontally movable by movement of the main
body 30.

[0031] A grip portion 51 may protrude forward from the
control panel 50. The user may grip the grip portion 51
to horizontally move the ultrasonic diagnostic apparatus
100 including the control panel 50. In addition, the user
may move the control panel 50 vertically or horizontally
by applying force to the grip portion 51 in a given direction.
The grip portion 51 may be provided with a switch (not
shown), and in this case, the user may automatically con-
trol movement of the ultrasonic diagnostic apparatus 100.
[0032] The control panel 50 serves as an input unit to
input data to the main body 30. The display 10 serves as
an output unit to output data transmitted from the main
body 30. In one embodiment of the present invention,
the auxiliary display 52 provided on the control panel 50
also serves as the output unit. The control panel 50, the
display 10, and the auxiliary display 52 are referred to as
an input/output unit 70.
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[0033] Although the control panel 50 will hereinafter be
described by way of example, the following description
is not limited thereto and the embodiment of the present
invention may be applied to other elements coupled to
the main body 30 of the ultrasonic diagnostic apparatus
100.

[0034] The ultrasonic diagnostic apparatus 100 may
further include a connection unit 60 to adjust a position
of the input/output unit 70, more particularly, the control
panel 50 and the display 10, based on shape of the user
or use environment of the ultrasonic diagnostic apparatus
100. This will be described below.

[0035] In one embodiment, a connection unit 20 may
be located between the display 10 and the main body 30
to couple the display 10 and the main body 30 to each
other. The connection unit 20 may include a connection
member 21 coupled to the display 10 and a support mem-
ber 22 coupled to the main body 30. Through provision
of the support member 22, a space is defined between
the display 10 and the main body 30, which enables re-
ception of elements required for ultrasonic diagnosis.
[0036] FIG. 2 is a view schematically showing the
structure of the connection unit in accordance with one
embodiment of the present invention, FIG. 3 is a view
showing a coupled state of the control panel and the main
body in accordance with one embodiment of the present
invention, and FIG. 4 is a view showing the coupled state
of the control panel and the main body in accordance
with one embodiment of the present invention when
viewed at a different angle from FIG. 3.

[0037] As exemplarily shown in FIGS. 2 to 4, the main
body 30 and the control panel 50 are coupled to each
other via the connection unit 60. The connection unit 60
includes a plurality of connection members 61, 62, 65.
Each of the connection members 61, 62, 65 is connected
at one end thereof to the main body 30 and at the other
end thereof to at least a portion of the input/output unit,
more particularly, the control panel 50, to move the con-
trol panel 50 relative to the main body 30. A variable
length connection member is referred to as a first con-
nection member 65, and aload support connection mem-
ber is referred to as a second connection member 61;
62. In one embodiment of the present invention, the sec-
ond connection member 61; 62 may also have a variable
length.

[0038] A plurality of second connection members 61,
62 may be provided, and at least one first connection
member 65 may be provided. As exemplarily shown in
the drawings, two second connection members 61, 62
and one first connection member 65 may be provided,
although the disclosure is not limited thereto.

[0039] The second connection members 61, 62 and
the first connection member 65 may be coupled to come
into contact with one another at a point. As exemplarily
shown in the drawings, the control panel 50 is mounted
at a point where the second connection members 61, 62
and the first connection member 65 come into contact
with one another. The second connection members 61,
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62 may include second main body coupling parts 61 a,
62a coupled to the main body 30, and second input/out-
put unit coupling parts 61 b, 62b coupled to the input/out-
put unit. The first connection member 65 may include a
first main body coupling part 65a coupled to the main
body 30, and a first input/output unit coupling part 65b
coupled to the input/output unit. That is, the second in-
put/output unit coupling parts 61 b, 62b and the first in-
put/output unit coupling part 65b may come into contact
with one another at a point.

[0040] The second mainbody coupling parts 61 a, 62a,
the second input/output coupling parts 61 b, 62b, the first
main body coupling part 65a, and the first input/output
unit coupling part 65b, which are coupled to the main
body 30 or the input/output unit 50; 10, may be at least
one of ball joints or universal joints.

[0041] A planeinwhichthe second main body coupling
parts 61 a, 62a and the first main body coupling part 65a
are located on the main body 30 is referred to as a first
plane, and a plane in which the second input/output unit
coupling parts 61 b, 62b and the firstinput/output coupling
part 65b are located on the control panel 50 is referred
to as a second plane. The first plane and the second
plane are different planes, and thus the connection unit
60 may have a 3-dimensional arrangement in a plurality
of planes.

[0042] Inoneembodimentofthe presentinvention, two
second connection members 61, 62 and one first con-
nection member 65 may be provided such that a total of
three connection members 61, 62, 65 extend from one
point of the control panel 50 to thereby be coupled to the
main body 30. As such, the connection unit 60 achieves
atriangular pyramidal structure of coupling the main body
30 and the control panel 50 to each other. Movement of
the control panel 50 will be described below.

[0043] The ultrasonic diagnostic apparatus 100 in-
cludes the input/output unit 70 to input data to the main
body 30 or to output data transmitted from the main body
30, and the connection unit 60 to couple the input/output
unit 70 and the main body 30 to each other. In addition,
acontroller (not shown) may be provided to control move-
ment of the connection unit 60 in response to user oper-
ation detected by the input/output unit 70. The controller
(not shown) may be mounted in the main body 30.
[0044] The connection unit 60 may be manually moved
by force applied to the input/output unit 70 by the user.
In this case, the input/output unit 70 may detect variation
of pressure applied by the user or variation of a user
contact position and transmit the detected result to the
controller (not shown).

[0045] Of course, the disclosure is not limited to the
above description, and the connection unit 60 may be
automatically moved via user operation. In this case, the
connection unit 60 may initiate or stop movement in re-
sponse to a control signal of the controller (not shown).
[0046] Movement of the control panel 50 will hereinaf-
ter be described with reference to FIGS. 5 to 8. In the
embodiment as exemplarily shown in FIGS. 5 to 8, both
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the first connection member 65 and the second connec-
tion members 61, 62 are length variable.

[0047] FIG. 5 is a view showing upward or downward
movement of the control panel in accordance with anoth-
er embodiment of the present invention.

[0048] As exemplarily shown in FIG. 5, the user may
move the control panel 50 upward or downward. When
attempting to move the control panel 50 downward, the
length of the second connection members 61, 62 is in-
creased and the length of the first connection member
65 is reduced, causing downward movement of the con-
trol panel 50.

[0049] When attempting to move the control panel 50
upward, contrary to the above described downward
movement, the length of the second connection mem-
bers 61, 62 which have been increased is reduced and
the length of the first connection member which has been
reduced is increased, causing upward movement of the
control panel 50.

[0050] FIG. 6 is a view showing forward or rearward
movement of the control panel in accordance with anoth-
er embodiment of the present invention.

[0051] As exemplarily shown in FIG. 6, the user may
move the control panel 50 forward or rearward. When
attempting to move the control panel 50 forward, the
length of the two second connection members 61, 62 is
increased and the length of one first connection member
65 is increased, causing forward movement of the control
panel 50.

[0052] When attempting to move the control panel 50
rearward, i.e. to move the forwardly moved control panel
50 toward the main body 30, the length of the two second
connection members 61, 62 is reduced and the length of
onefirst connection member is reduced, causing the con-
trol panel 50 to move toward the main body 30.

[0053] FIG. 7 is a view showing leftward or rightward
movement of the control panel in accordance with anoth-
er embodiment of the present invention, and FIG. 8 is a
view showing leftward or rightward movement of the con-
trol panel in accordance with another embodiment of the
present invention when viewed at a different angle from
FIG. 7.

[0054] Asexemplarily showninFIGS.7 and 8, the user
may move the control panel 50 leftward or rightward rel-
ative to the main body 30.

[0055] When attempting to move the control panel 50
leftward relative to the main body 30, the length of the
left second connection member 61 among the two sec-
ond connection members 61, 62 is reduced and the
length of the right second connection member 62 is in-
creased. The length of the first connection member 65
is also increased. Thereby, the first connection member
65 is moved leftward, causing leftward movement of the
control panel 50.

[0056] When attempting to move the control panel 50
rightward relative to the main body 30, the length of the
right second connection member 62 among the two sec-
ond connection members 61, 62 is reduced and the
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length of the left second connection member 61 is in-
creased. The length of the first connection member 65
is also increased. Thereby, the first connection member
65 is moved rightward, causing rightward movement of
the control panel 50.

[0057] In one embodiment of the present invention,
since the respective connection members 61, 62, 65 are
arranged to share a plurality of planes to realize a 3-
dimensional structure of the connection unit 60, more
effective distribution of load applied to the respective con-
nection members 61, 62, 65 may be accomplished than
in conventional configurations. In this way, the single con-
nection unit 60 may serve to support the input/output unit
70 having great load. In addition, effective fixing of the
input/output unit 70 may be accomplished owing to ex-
cellent fastening strength.

[0058] FIGS. 9 and 10 are views schematically show-
ing the structure of a connection unit in accordance with
other embodiments of the present invention.

[0059] As exemplarily shown in FIG. 9, a connection
unit 160 may have a quadrangular pyramid shape.
[0060] As exemplarily shown in the drawing, two first
connection members 161, 162 and two second connec-
tion members 163, 165 may be provided, but the present
embodiment is not limited thereto, and two first connec-
tion members and one second connection member may
be provided.

[0061] As exemplarily shown in FIG. 10, a connection
unit 160’ may have a modified tetrahedral shape. In this
case, the connection unit 160’ may include a first con-
nection member 163’and second connection members
161’, 162'.

[0062] In one embodiment of the present invention as
exemplarily shown in FIG. 10, the connection unit 160’
may further include a vertically movable third connection
member 164’. The length of the first connection member
163’ is variable as the third connection member 164’ is
vertically moved, causing movement of an input/output
unit (not shown) coupled to an apex.

[0063] The embodiments of the present invention as
exemplarily shown in FIGS. 9 and 10 employ a greater
number of connection members 161, 162, 163, 165; 161°,
162’, 163’, 164’ than those of the embodiments as ex-
emplarily shown in FIGS. 1 to 8, thus achieving wider
load distribution. This may realize more efficient support
for an input/output unit having a great load.

[0064] FIG. 11 is a view schematically showing the
structure of a connection unit for the display in accord-
ance with a further embodiment of the present invention.
[0065] As exemplarily shown in FIG. 11, a connection
unit 170 may be located between the display 10 and a
main body (not shown). Inone embodiment ofthe present
invention, the connection unit 170 may have a conical
shape. Three connection members 171, 172, 173 may
be provided as exemplarily shown in the drawing, but the
embodiment is not limited thereto.

[0066] The respective connection members may in-
clude an input/output unit coupling part 175 coupled to
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the display 10, and main body coupling parts 171 a, 172a,
173a coupled to the main body (not shown). In the draw-
ing, the input/output coupling part 175 corresponds to an
apex of a cone.

[0067] In the case of the conical connection unit 170,
a disc-shaped base 174 may be additionally coupled to
the connection members 171, 172, 173. In this case, the
input/output unit 70 including the display 10 may be ro-
tated via rotation of the base 174. In addition, the display
10 may be vertically or horizontally moved via variation
in the length of the connection members 171, 172, 173.
[0068] As is apparent from the above description, an
ultrasonic diagnostic apparatus in accordance with the
embodiment of the present invention provides a connec-
tion unit to simultaneously implement vertical movement
and rotation. Further, the connection unit includes a plu-
rality of connection members to support load of an in-
put/output unit, which realizes load distribution and sup-
port of a greater load. Furthermore, a simplified coupling
configuration of the connection unit may ensure easy
movement of the input/output unit.

[0069] Although the embodiments of the present in-
vention have been shown and described, it would be ap-
preciated 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.

Claims
1. An ultrasonic diagnostic apparatus comprising:

a main body;

atleast one input/output unit coupled to one side
of the main body to input data to the main body
orto output data transmitted from the main body;
and

aconnection unit to connect the input/output unit
and the main body to each other,

wherein the connection unit includes:

aplurality of first connection members, each
of which is connected at one end thereof to
the main body and at the other end thereof
to at least a portion of the input/output unit
and has a variable length to move the in-
put/outputunit relative to the main body; and
at least one second connection member
coupled to the first connection members
and at least one of the main body or the
input/output unit so as to come into contact
with the same at a point to support load of
the input/output unit.

2. The apparatus according to claim 1, wherein each
of the first connection members includes a first main
body coupling part coupled to the main body and a
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10.

1.

first input/output unit coupling part coupled to the in-
put/output unit,

wherein the second connection member includes a
second main body coupling part coupled to the main
body and a second input/output unit coupling part
coupled to the input/output unit,

wherein the first main body coupling part and the
second main body coupling part are arranged in a
first plane, and

wherein the first input/output coupling part and the
second input/output coupling part are arranged in a
second plane.

The apparatus according to claim 2, wherein the first
plane and the second plane are different planes.

The apparatus according to claim 3, wherein two first
connection members and one second connection
member are arranged to provide the connection unit
with a triangular pyramid shape.

The apparatus according to claim 3, wherein two first
connection members and two second connection
members are arranged to provide the connection unit
with a quadrangular pyramid shape.

The apparatus according to claim 3, wherein the first
plane is at least one of a circular plane or an oval
plane.

The apparatus according to claim 2, wherein the first
main body coupling part, the first input/output unit
coupling part, the second main body coupling part,
and the second input/output coupling part are atleast
one of ball joints and universal joints.

The apparatus according to claim 1, wherein the con-
nection unit is manually movable.

The apparatus according to claim 1, wherein the con-
nection unit is automatically movable.

The apparatus according to claim 1, wherein the at
least one input unit includes a control panel to input
a signal to the main body.

The apparatus according to claim 1, wherein the at
least one input unit includes a display to output a
signal generated in the main body.
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