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Description
Technical Field

[0001] The present invention relates to a portable ul-
trasound system, and more particularly, it relates to a
portable ultrasound system superior in convenience up-
on installation (installability).

Background Art

[0002] As a conventional ultrasound diagnostic sys-
tem, a wagon-type system provided with a movable wag-
on on which various equipment is mounted is the main-
stream. Currently, however, a portable ultrasound sys-
tem superior in portability is coming into a market. By
way of example, a portable ultrasound system referred
to as a notebook type is provided with a structure allowing
a cover-like case incorporating a display device to be
folded onto a thin main body unit (Patent Document 1,
Patent Document 2, etc.) A portable ultrasound system
referred to as a vertical type, is provided with a display
device on the front surface of a main body unit being
small in thickness, and a foldable keyboard is provided
on the surface of the main body unit below the display
device. With this configuration, in the state of using, input
operation is performed by extending the keyboard in front
of the display device, whereas in the state of nonuse, the
keyboard is folded in such a manner as covering the dis-
play device. It is also suggested that the display device
of this vertical type system is provided with a tilt mecha-
nism so as to enhance visibility of the display device, and
this allows the vertical angle to be changeable (Patent
Document 3).

[0003] The content of the patent application
EP2554122 A1 forms prior art according to Art. 54(3)
EPC. EP2554122 A1 describes a portable ultrasonic di-
agnostic device capable of taking various storage posi-
tions, and in good usability. US 2008/0249406 A1 dis-
closes a portable ultrasound system comprising a main
body unit with an integrated display unit and a keyboard
unit coupled to the main body unit by means of a con-
necting frame. The main body unit and the keyboard unit
are supported by the connecting frame in a rotatable
manner. The rotation axes are parallel.

Prior Art Document
Patent Document
[0004]

Patent Document 1

Japanese Unexamined Patent Application Publica-
tion No. 2010-57674

Patent Document 2

Japanese Unexamined Patent Application Publica-
tion No. 2010-162107
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Patent Document 3
Japanese Unexamined Patent Application Publica-
tion No. 8-252250

Disclosure of the Invention
Problem to be solved by the Invention

[0005] Inthe vertical ultrasound diagnostic system, the
main body unit is vertical, and thus an area required for
installation is small. Therefore, there is an advantage that
when it is stored for nonuse, a keyboard is folded, allow-
ing a wide use of table top. The ultrasound diagnostic
system is, however, sometimes required to show a diag-
nostic image to a patient being examined, and it is nec-
essary that the display device has a swivel function. The
vertical type has a structure that the main body unit is
equipped with the display device and the keyboard, and
there is a problem that it is not easy to have the swivel
function.

[0006] On the other hand, the Patent Document 2 sug-
gests an ultrasound diagnostic system being a notebook
type in which an arm supports a display device in such
a manner that the display device is foldable into the main
body, as well as the display device is coupled to the arm
in such a manner as rotatable about the arm, thereby
enhancing usability of an operator. However, in this sys-
tem, in order to place the display device at the position
allowing an operating panel to be operable, where a key-
board and the like are arranged, it is necessary to turn
the relatively large display device by 180 degrees, and
subsequently the arm is also turned. Therefore, improve-
ment of operability is desired. Typically in the usage state,
the notebook type system is used with putting the largest
plane of the main body uniton the table top, and therefore,
alargeinstallation areais necessary both in the operating
state and the installed state (stored condition).

[0007] In otherwords, any of the conventional portable
ultrasound systems can be used with placing the key-
board in front of the display device in the usage state,
but there are problems in operability or installability.
[0008] In view of the situation above, an object of the
present invention is to provide a small-sized ultrasound
diagnostic system being able to take various storage pos-
tures, with favorable usability.

Means to solve the Problem

[0009] Inordertosolve the problemsabove, inthe port-
able ultrasound system of the present invention, a key-
board unit provided with an input device such as a key-
board and a display unit incorporating a display device
are independently mounted in such a manner as rotata-
ble with respect to a main body unit that incorporates
maijor parts of the ultrasound diagnostic system, and the
axes of rotation of respective units are placed on a com-
mon axis, and the display unit is set to be rotatable about
an axis that is perpendicular to the axis of rotation.
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Effect of the Invention

[0010] According to the portable ultrasound system of
the present invention, it is configured such that the key-
board unit and the display unit are independently sup-
ported in rotatable manner on the main body unit. This
configuration allows various postures, such as an oper-
ating posture in which the display unit is made upright in
the state where the main body unit and the keyboard unit
are in substantially horizontal positions, a vertical storage
posture (a first storage posture) in which the keyboard
unit and the display unit are substantially vertical with
respect to the main body unit, and a flat-type storage
posture (a second storage posture) in which the keyboard
unit and the display unit are substantially parallel to the
main body unit.

Brief Description of Drawings
[0011]

FIG. 1 illustrates one embodiment of the ultrasound
diagnostic system according to the presentinvention
as external perspective views, and FIG. 1(a) to FIG.
1(c) illustrate external views of various postures;
FIG. 2isablock diagramillustrating one embodiment
of a configuration of the ultrasound diagnostic sys-
tem according to the present invention;

FIG. 3 illustrates an essential part of the ultrasound
diagnostic system of FIG. 1, FIG. 3(a) is an exploded
perspective view showing a joint between the main
body unit and the keyboard unit, and FIG. 3(b) illus-
trates a cross section of the front center of the main
body unit;

FIG. 4 illustrates functions of the ultrasound diag-
nostic system of FIG. 1; FIG. 4(a) is a side view of
the first storage posture, and FIG. 4(b) is a side view
of the second storage posture;

FIG. 5 illustrates an accessory adapter mount being
installable on the ultrasound diagnostic system of
FIG. 1; FIG. 5(a) is a perspective view of the acces-
sory adapter mount, FIG. 5(b) and FIG. 5(c) are re-
spectively a plan view and a side view of the acces-
sory adapter mount on which an ultrasound probe is
placed;

FIG. 6 illustrates the adapter mountin the ultrasound
diagnostic system of FIG. 1; FIG. 6 (a) and FIG. 6
(b) respectively illustrate cross sections of the front
center of the main body unit when the display unit is
in the different postures, and FIG. 6(c) is a perspec-
tive view showing the adapter mount formed on the
second rotation axis;

FIG. 7 is a perspective view illustrating the operating
state when the accessory adapter as shown in FIG.
5is installed on the ultrasound diagnostic system as
shown in FIG. 1.

10

15

20

25

30

35

45

50

55

Best Mode for Carrying Out the Invention

[0012] The presentinvention provides a portable ultra-
sound system as set out in claim 1.

[0013] Therefore, it is possible to rotate, with respect
to the main body unit, the keyboard unit and the display
unitin a state of integrated, for example, being in a locked
state, and thus much safer structure can be provided
against external force, upon rotating each unit.

[0014] According to the present invention, a bearing
surface of the bearing part (202) is located in a lower part
of the second axis (P2), when a part on the main body
unit side is assumed as the lower part and a part on the
display unit side is assumed as an upper part, placing
the second axis (P2) therebetween.

[0015] According to the portable ultrasound system of
the present invention, the rotation axis (a third rotation
axis) (Q) for swiveling the display unit is set to be orthog-
onal to the rotation axis (the second rotation axis) (P2)
about which the display unit (80) rotates with respect to
the main body unit (30), thereby achieving the swiveling
function by a compact device. In particular, the bearing
part (202) for swiveling is provided closer to the main
body side, than the second rotation axis, thereby locating
a robust mechanism at a position less conspicuous in
appearance and achieving both strengthening of the
mechanism and design enhancement thereof.

[0016] In addition, in another preferred aspect of the
portable ultrasound system according to the present in-
vention, the keyboard unit (50) has a placement surface
where the input device is arranged, and a bent part (55)
that is bent with respect to the placement surface, and
on this bent part, an arm part constituting the first rotation
axis part (100) is formed.

[0017] The bent part (55) is provided on the keyboard
unit (50), and the first rotation axis part (100) for rotating
the keyboard unit is provided on this bent part, thereby
allowing the first storage posture and the second storage
posture to maintain parallelism between the keyboard
unit and the display unit, and further improving safety
against external force and enhancing the design thereof.
[0018] Other features of the present invention and ef-
fects thereof will be explained along with the following
embodiments.

[0019] Hereinafter, an embodiment of the ultrasound
diagnostic system according to the present invention will
be explained with reference to the accompanying draw-
ings. In the drawings attached to the present specifica-
tion, the same elements are represented by the same
symbols and tedious explanations will not be made.
[0020] FIG. 1 illustrates one embodiment of the ultra-
sound diagnostic system according to the present inven-
tion as external views; FIG. 1(a) illustrates a usage state
(operating posture A), FIG. 1(b) illustrates a vertical stor-
age state (first storage posture B), and FIG. 1(c) illus-
trates a carrying state or a flat storage state (the second
storage posture C). FIG. 2 is a block diagram illustrating
a general configuration of the ultrasound diagnostic sys-
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tem.

[0021] The portable ultrasound system 1 as shown in
FIG. 1 is provided with, as a primary structure, a main
body unit 30 incorporating a device having main functions
of this ultrasound diagnostic system, a keyboard unit 50
having an input operation key section not illustrated, and
a display unit 80.

[0022] The configuration of the portable ultrasound
system according to the present invention is the same
as the configuration of a typical ultrasound diagnostic
system, and as shown in FIG. 2, an ultrasound probe 10
having a group of ultrasound transducers, an ultrasound
transmitter and receiver 11 for supplying a high-pressure
pulse to this ultrasound probe 10, a probe connector 12
for connecting this ultrasound transmitter and receiver
11 with the ultrasound probe 10, a digital scan converter
(hereinafter, referred to as "DSC") 13 for converting an
echo into a digital signal, a memory part 14 made up of
an image memory, a common-use graphics memory, an
operator-use graphics memory, and the like, a display
part 15 for displaying an ultrasound image, a GUI, and
the like, aninputdevice 16 having a track ball, a keyboard
part, and the like, a controller 17 for integrally controlling
this portable ultrasound system 1, an auxiliary device 18
such as an ECG measuring device, being connected as
necessary, and a power unit 19 for supplying power to
each part. Since the configuration and function of each
part are the same as those publicly known, they are not
explained here.

[0023] In the portable ultrasound system of FIG. 1,
among those constitutional elements, the main body unit
30 incorporates mainly the functions of the ultrasound
transmitter and receiver 11, the DSC 13, the controller
17, and the power unit 19, the display unit 80 is provided
with the function of the display part 15, and the keyboard
unit 50 is provided with the function of the input device
16. The main body unit 30 is further provided with con-
nection terminals for connecting the probe connector 12
to establish connection with the ultrasound probe 10, and
the auxiliary device 18. The ultrasound transmitter and
receiver circuit, DSC, controller, and power unit being
incorporated in the main body unit 30 are connected to
the input device 16 provided in the keyboard unit 50 and
to the display part 15 provided in the display unit 80, via
cables notillustrated. Various ultrasound probes may be
prepared as the ultrasound probe 10, and an ultrasound
probe 10 suitable for measuring purpose is selected
therefrom, and it is connected to the probe connector 12
to use the probe.

[0024] The portable ultrasound system of the present
invention has features in the structure that the main body
unit 30, the keyboard unit 50, and the display unit 80 are
independent of one another, and the ends of the respec-
tive units are linked together, in such a manner as allow-
ing rotating of the keyboard unit 50 and the display unit
80, and swiveling of the display unit 80. Specifically, with
respect to the main body unit 30, the keyboard unit 50
and the display unit 80 are respectively supported in ro-
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tatable manner about the rotation axes P1 and P2 being
independent of each other on the same axis P, and the
display unit 80 is supported in swiveling manner about
the rotation axis Q being orthogonal to the axis P. This
structure allows, for example, to take various postures
such as the operating posture A as shown in FIG. 1(a),
the vertical storage posture B (the second storage pos-
ture) as shown in FIG. 1(b), the flat storage posture C as
shown in FIG. 1(c) (the second storage posture).
[0025] Hereinafter, each partwill be explained in detail.
Firstly, an explanation will be made as to the three units,
being major parts of the portable ultrasound system.
[0026] As shown in FIG. 1(b), the main body unit 30
has a substantially rectangular shape, being a flat shape;
the depth D1 is longer than the height H1, and the width
W1 is longer than the depth D1. In the operating posture
A and the first storage posture, a plane determined by
the depth and the width is placed on the installation sur-
face. In the second storage posture, a slender plane de-
termined by the height and the width is placed on the
installation surface. Therefore, upon housing, it is possi-
ble to take either the first storage posture or the second
storage posture, depending on the installation area and
its volume. The keyboard unit 50 and the display unit 80
are mounted on one end 32 in the depth direction of the
main body unit 30, each being rotatable with respect to
the main body unit 30. In the operating posture A as
shown in FIG. 1(a), this one end corresponds to the side
facing to the operator, and it is referred to as a "front
surface".

[0027] Thefrontsurface hasashapeincliningrearward
from the lower end to the upper end, and the first rotation
axis part 100 for axially supporting the keyboard unit 50
is provided in proximity to the upper end of the front sur-
face. At the center of the horizontal direction of the front
surface of the main body unit 30, a rotation axis base
part 31 extending forwardly is provided, and the second
rotation axis part 200 is placed on the upper surface of
this rotation axis base part 31. In the present embodi-
ment, the rotation axis base part 31 extends out in arc-
like manner upon viewed from the upper side, and this
extended part is configured to be the size that is accom-
modated in the projected area of the second rotation axis
part 200. The structures of the first rotation axis part 100
and the second rotation axis part 200 will be described
later.

[0028] The keyboard unit 50 has a flat shape with the
width W2 approximately the same as the width dimension
W1 of the main body unit 30, the depth dimension D2
being larger than the depth dimension D1 of the main
body unit 30, and relatively low height H2.

[0029] The keyboard unit 50 is provided with an input
operation key layout 51 on the surface facing to the dis-
play unit 80 in the storage posture, the input operation
key layout being equipped with input operation keys, not
illustrated, such as a trackball and a keyboard part allow-
ing character inputting. On one end of the depth direction
of the input operation key layout 51, there is formed a
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bent part 55 that is bent obliquely toward the input oper-
ation key layout 51 side, and a first arm part 52 consti-
tuting the first rotation axis part 100 is formed on this bent
part 55. The first rotation axis part 100 enables the key-
board unit 50 to turn about the rotation axis P1, allowing
the keyboard unit 50 to move from the first storage pos-
ture substantially vertical as shown in FIG. 1(b) to the
operating posture being horizontal as shown in FIG. 1(a),
for instance.

[0030] A handle part 54 is provided on the other end
in the depth direction of the keyboard unit 50, in other
words, the end on the side opposite to the side where
the bent part 55 is formed. As indicated by the bold arrow
in FIG. 1, the handle part 54 is installed in slidable manner
in the depth direction of the keyboard unit 50, and when
the handle part 54 is not used, it is housed within the
outer frame of the keyboard unit 50, thereby establishing
an appearance being integrated with the keyboard unit
50. In the storage postures B and C as shown in FIG.
1(b) and FIG. 1(c), the handle part 54 is able to be drawn
from the keyboard unit 50 and used as a handle, upon
carrying the ultrasound diagnostic system of the present
embodiment. In the operating posture as shown in FIG.
1(a), the handle part 54 may be drawn forwardly from the
keyboard unit 50 to serve as a palm rest upon operating
the keyboard part or the trackball, not illustrated, being
arranged on the input operation key layout 51.

[0031] The display unit 80 has a shape of flat appear-
ance similar to the keyboard unit 50, the width dimension
W3 being approximately the same as those of the main
body unit 30 and the keyboard unit 50, and the depth
dimension (the height dimension H3 in the operating pos-
ture of FIG. 1(a)) is approximately the same as that of
the input operation key layout 51 on the keyboard unit
50. The widths W1, W2, and W3, respectively of the three
units 30, 50, and 80, are configured to be approximately
the same size, thereby creating a sense of unity and con-
tinuity for the independent three units, and enhancing the
design. In addition, the depth dimension D2 of the input
operation key layout 51 on the keyboard unit 50 is made
to substantially coincide with the height dimension H3 of
the display unit 80, thereby achieving easy handling of
both units in the storage postures and bringing about a
sense of unity therebetween.

[0032] As for the display unit 80, a display screen part
81 such as an LCD is formed on the surface (display part
installation surface) 83 that is facing to the keyboard unit
50 in the storage state as shown in FIG. 1(b) and FIG.
1(c), and on the lower end of the display unit, there is
formed an arm part 82 constituting the second rotation
axis part 200.

[0033] The second rotation axis part 200 enables the
display unit 80 to turn about the rotation axis P2, and thus
it allows moving from the substantially vertical posture
as shown in FIG. 1(a) and FIG. 1(b) to the posture being
parallel with the main body unit 30 as shown in FIG. 1(c).
Since the rotation axis P2 of the second rotation axis part
200 is independent of the rotation axis P1 of the first
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rotation axis part 100, in the state where the storage pos-
ture is horizontal as shown in FIG. 1(c), the display unit
80 by itself is allowed to rotate with respect to the main
body unit 30, thereby achieving the operating posture as
shown in FIG. 1(a).

[0034] The second rotation axis part 200 includes a
movable axis part 201 on which the bearing part 202 for
accepting the arm part 82 is formed, and the movable
axis part 201 is supported in such a manner as rotatable
with respect to the main body unit 30, about the rotation
axis Q that is orthogonal to the rotation axis P. With this
configuration, the display unit 80 is allowed to swivel
about the rotation axis Q in the operating posture A,
where movement of the display unit 80 is not inhibited
by the keyboard unit 50.

[0035] Next, with reference to FIG. 3 and FIG. 4, the
first rotation axis part 100 and the second rotation axis
part 200 will be explained in detail. FIG. 3 (a) is an ex-
ploded perspective view illustrating the joint between the
main body unit 30 and the keyboard unit 50, and FIG.
3(b) is a cross sectional view illustrating the joint at the
center of the front surface of the main body unit 30.
[0036] The first rotation axis part 100 is a significant
structure for supporting the keyboard unit 50 in rotatable
manner that is weighty relative to the main body unit 30,
and for maintaining the first storage posture and the sec-
ond storage posture as shown in FIG. 1(b) and FIG. 1(c),
and therefore, the first rotation axis part is provided with
a robust configuration. Specifically, as shown in FIG.
3(a), the first rotation axis part 100 is made up of a cy-
lindrical fixed axis part 101 that is fixed on the main body
unit 30, and the first arm part 52 formed on the bent part
55 of the keyboard unit 50.

[0037] In the embodiment being illustrated, a pair of
fixed axis parts 101 on the left and right sides are provided
in fixed manner on the front surface of the main body unit
30 in proximity to the upper end being inclined rearward.
The second rotation axis part 200 is placed in the space
at the center between the pair of the fixed axis parts 101
on the left and right sides. On the bent part 55 of the
keyboard unit 50, there are formed notches 57 and 53,
respectively on the two positions left and right in associ-
ation with the pair of the fixed axis parts 101, and on the
center position in association with the second rotation
axis part 200. As remaining parts, there are formed two
pairs of the first armparts 52, respectively on the left and
right, four in total. These first arm parts 52 are mounted
in rotatable manner on both sides of each pair of the first
axis parts 101, thereby forming the first rotation axis part
100 being robust in structure. With this structure, the ro-
tation axis P1 is formed along the longitudinal direction
of the cylindrical fixed axis part 101, and this allows the
keyboard unit 50 to rotate about the rotation axis P1.
[0038] Asillustratedindetailinthe cross-sectional view
of FIG. 3(b), the second rotation axis part 200 is mainly
made up of the second arm part 82 formed on the lower
end of the display unit 80, a movable axis part 201 cou-
pled to the second arm part 82, and a rotation axis base
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part 31 formed on the front surface of the main body unit
30 and serving as the bearing of the movable axis part
201.

[0039] The second arm part 82 has a cross section of
substantially U-shape on the surface being orthogonal
to the display screen 81 of the display unit 80, the tip of
the U-shape is coupled to the movable axis part 201, and
the other end is fixed to the display unit 80. At the U-
shaped tip, there is formed a hole at the position corre-
sponding to the axis P2 that passes through the movable
axis part 201, and the tip is supported on the movable
axis part 201 in a rotatable manner about the rotation
axis P2. When the display unit 80 takes the storage pos-
ture, the rotation axis P2 is on the axis P that is common
to the rotation axis P1 of the first rotation axis part 100.
[0040] The movable axis part 201 is a member having
a substantially cylindrical shape being low in height,
made up of a circular upper surface and a bottom surface,
and a side surface connecting those upper surface and
bottom surface. On this upper surface, the bearing part
202 is formed for rotatably supporting the aforemen-
tioned arm part 82 of the display unit 80. The upper sur-
face is inclined gently toward the front, and approaches
the bottom surface. With this shape, itis possible to make
the notch 53 relatively small, which is formed on the bent
part 55 of the keyboard unit 50 in order to avoid interfer-
ence with the movable axis part 201, thereby preventing
degradation in design properties due to the notch 53.
[0041] The bearing part 202 formed on the upper sur-
face of the movable axis part 201 has a rounded bottom,
so as not to constitute an obstacle to the rotating action
of the arm part 82 about the rotation axis P2. In addition,
a distance in the left-right direction (the direction of the
axis P2) between both side walls of the bearing part 202
is substantially equal to the width of the second arm part
82 in the direction of the rotation axis P2, and this con-
figuration restricts the movement of the arm part 82 in
the direction of the rotation axis P2. The second rotation
axis part 200 made up of the movable axis part 201 and
the second arm part 82 on the lower end of the display
unit 80 enables turning (folding) of the display unit 80
about the rotation axis P2.

[0042] Inthe embodimentasshowninFIG. 3(b), space
other than the range of the movement of the second arm
part in the bearing part 202 is used to provide space for
an adapter for mounting accessories, and the like. This
function will be described later. In this case, in order to
prevent degradation of visibility of the display screen part
81 due to rearward toppling of the display unit 80 in the
operating posture A, a structure as shown in FIG. 6 (c)
is employed, that is, the bearing part 202 which rotatably
supports the tip of the second arm part 82 by both sides
is provided with a rim 203 which surrounds the backside
of the second arm part 82, so as to hold the second arm
part 82 to prevent backward falling. In other words, the
rim 203 is formed in such a manner that both sides and
the backside are continuous, except the front side.
[0043] On the other hand, there is formed a swiveling
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axis 251 that extends downwardly allowing the swiveling
of the display unit 80, on the bottom surface opposite to
the surface where the bearing part 202 of the movable
axis part 201 is formed, and a ring-like movable contact
surface 252 is formed, constituting the swiveling plane
R around the swiveling axis 251. The rotation axis Q of
the swiveling axis 251 is orthogonal to the rotation axis
P2 of the second rotation axis part 200. This configuration
allows the display unit 80 to swivel about the rotation axis
Q within a minimum range of movement, thereby config-
uring the overall device to be a compact size.

[0044] There isformed a concave portion (rotation axis
base part 31) fitting to the shape of the aforementioned
movable axis part 201, on the surface inclined rearward
at the front center of the main body unit 30. This rotation
axis base part 31 is provided with an upper surface having
a shape that is included in the projected area of the mov-
able axis part 201 being circular in shape. The upper
surface of the rotation axis base part 31 is provided with
a bearing part 33 for supporting the swiveling axis 251
of the movable axis part 201, and a fixed contact surface
253 formed around the bearing part 33 to support the
ring-like movable contact surface 252. Here, the rear part
of the fixed contact surface 253 is formed in such a man-
ner as cutting into the front surface of the main body unit
30, the front surface being inclined rearward.

[0045] The aforementioned structure of the second ro-
tation axis part 200 allows the display unit 80 to rotate
about the rotation axis P2 with respect to the main body
unit 30, independently of the keyboard unit 50, and also
allows the display unit 80 to swivel about the axis Q in
the operating posture A where the display unit 80 is set
apart from the keyboard unit 50.

[0046] The present embodiment employs a structure
that the rotation axis base part 31 is formed in such a
manner as extending forwardly at the lower position be-
tween the pair of the fixed axis parts 101, in other words,
at the lower position of the front center of the main body
unit 30, and this rotation axis base part 31 supports the
movable axis part 201. Therefore, it is possible to con-
figure such that the rotation axis P2 of the display unit 80
coincides with the rotation axis P1 of the keyboard unit
50 on the rotation axis P.

[0047] Itis to be noted that rotating about the axis P2
of the display unit 80 and swiveling about the axis Q may
also be achieved, by fixing the movable axis part 201
onto the main body unit 30 and providing a swiveling axis
on the arm part 82 side of the display unit 80 that is axially
supported. In that case, however, a large-sized structure
of the rotation axis Q is placed at a higher position of the
portable ultrasound system 1, so as to reserve a wide
swiveling plane R, and this may degrade the design. Par-
ticularly in the present embodiment, where the rotation
axis P2 of the display unit 80 is made to coincide with
the rotation axis P1 of the keyboard unit 50, if a large-
sized structure of the rotation axis Q is exposed in the
upper part of the first rotation axis part 100 that allows
the keyboard unit 50 to be rotatable, this may not only
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degrade the design properties, but also impair the rota-
tion about the rotation axis P2. On the other hand, the
present embodiment employs the structure that the ro-
tation axis Q is provided in the lower part of the rotation
axis P2, itis possible to solve the problems that the design
may be degraded and rotation of the display unit 80 about
the rotation axis P2 is hampered.

[0048] Next, an explanation will be made as to the
shapes of the front of the main body unit 30 and the bent
part 55 of the keyboard unit 50, being preferable for ar-
ranging the first rotation axis part 100 and the second
rotation axis part 200 as described above.

[0049] As already stated, the front surface of the main
body unit 30 is formed on the curved surface that is in-
clined rearward from the lower end toward the upper end,
and that is bowed outwardly from both side edges to-
wards the center. Since the first rotation axis part 100 is
arranged in proximity to the upper edge inclined rear-
ward, it is possible to achieve a compact placement of
the first rotation axis part 100 being a robust structure,
without expanding largely from the front surface.

[0050] The movable axis part 201 having a cylindrical
shape constituting the second rotation axis part 200 is
placed between the first rotation axis parts 100 being in
pair respectively on the left and right, that s, at the center
of the front surface, and the bearing part 33 of the mov-
able axis part 201 is formed on the main body unit 30.
As shown in FIG. 3(b), on the bottom of the bearing part
33, there is formed an extended part 32 that extends in
arc-like manner toward the front in the depth direction of
the main body unit 30, in such a manner as fitting to the
bottom of the movable axis part 201.

[0051] The bottom 252 of the movable axis part 201
and the bottom 253 of the concave portion formed on the
front surface of the main body unit 30 are brought into
contact with each other, and constitute the swiveling
plane R (the movable contact surface 252 and the fixed
contact surface 253) for the swiveling motion of the mov-
able axis part 201. Typically in the case of the swiveling
mechanism, a large swiveling plane R is necessary for
supporting the display unit 80 (the second arm part 82)
stably and robustly around the rotation axis Q. In the
present embodiment, the movable contact surface and
the fixed contact surface are shaped in such a manner
as extending from the front side of the main body unit 80,
thereby reserving a large swiveling plane R and ensuring
stable swiveling movement of the display unit 80.
[0052] There is formed an indentation 56 (FIG. 1(b))
on the backside surface (opposite surface of the input
operation key layout 51, in proximity to the bent part 55
of the keyboard unit 50 that rotates with respect to the
main body unit 30, in such a manner as fitting to the arc-
like extended part 32 on the front surface of the afore-
mentioned main body unit 30. With this indentation 56,
though the size of the notch 53 for the second rotation
axis part 200, being formed on the bent part 55, is re-
stricted to be relatively small, it is possible to avoid col-
lision between the bent part 55 and the extended part 32
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on the front surface of the main body unit 30, when the
keyboard unit 50 is rotated about the rotation axis P1.
[0053] With reference to FIG. 4, a structure of the bent
part 55 will be explained in detail. FIG. 4(a) is a side view
illustrating the first storage posture of the portable ultra-
sound system according to the present embodiment, cor-
responding to FIG. 1(b), and the dotted line indicates the
operating posture A in which only the keyboard unit 50
is open. FIG. 4(b) illustrates the state where the display
unit 80 in the operating posture (indicated by the dotted
line) is closed, showing the second storage posture C of
FIG. 1(c).

[0054] As already explained, in the present embodi-
ment, the keyboard unit 50 and the display unit 80 rotate
about the rotation axes P1 and P2, respectively, being
on the common axis P. Here, if both are shaped linearly
from one end supported by the rotation axis to the other
end on the opposite side, the keyboard unit 50 may form
a predetermined angle with the display unit 80, being
defined by a thickness or the like at one end. In other
words, they cannot be parallel to each other. On the other
hand, in the present embodiment, one end of the key-
board unit 50 is formed as the bent part 55, and on this
bent part 55, the arm part 52 constituting the first rotation
axis part 100 is formed, thereby allowing the display unit
80 to be placed into the space made up of two planes
that are defined by the bent part 55 and the input oper-
ation key layout 51 of the keyboard unit 50. Consequent-
ly, in the storage state as shown in FIG. 4, it is possible
to keep the primary planes Y1 and Y2 of both substan-
tially parallel with each other, allowing a lock mechanism
to be provided easily for locking the coupled state ther-
ebetween, and in the storage posture, the input operation
key layout 51 and the display screen 81 facing to each
other may be protected against external forces.

[0055] When only the keyboard unit 50 is rotated about
the rotation axis P1, to be brought into the operating pos-
ture A indicated by the dotted line in FIG. 4(a), or in the
second storage state C as shown in FIG. 4(b), this bent
part 55 abuts against the front surface of the main body
unit 30, and thereby stabilizing the posture of the key-
board unit 50 under any of those conditions.

[0056] The angle 61 of the bent part 55 of the keyboard
unit 50 with respect to the primary plane Y1 is not limited,
but in the embodiment being illustrated, the angle is set
to be 90 degrees or larger, to fit to the inclination of the
front surface of the main body unit 30. This configuration
allows to take the operating posture A (FIG. 1(a)) or the
second storage posture C (FIG. 1(c)) in which the key-
board unit 50 is substantially horizontal or the front side
thereof is lowered, and the first storage posture B (FIG.
1(b)) in which the upper end is inclined rearward a little.
Further in the present embodiment, the indentation 56 is
formed on the lower end of the keyboard unit 50 in the
first storage posture as shown in FIG. 1(b), configuring
arounded shape, thereby achieving a preferable design.
[0057] If the angle of bend 61 is too large, the input
operation key layout 51 may become narrower, or it is



13 EP 2 692 296 B1 14

necessary to set the depth dimension D2 of the keyboard
unit 50 to be a larger value. On the other hand, in the
present embodiment, when the front portion of the upper
surface of the main body unit 30 is viewed from the top,
it has an arc-like shape; the center extended forwardly
and the outline receding gradually as approaching both
sides, the inclination angle 62 on both sides is smaller
than the rearward inclination angle at the center. In ad-
dition, each angle of bend 61 of the bent parts 55 on both
ends of the keyboard unit 50 is formed to conform to the
inclination angle 62 on both sides of the front surface of
the main body unit 30. The indentation 56 is formed at
the center part of the bent part 55, having the inclination
angle being larger relative to both ends, in order to avoid
the extended part 32 on the front surface of the main
body unit 30. With the structure as described above, an
appropriate angle is given to the bent part 55 without
enlarging the depth dimension D2 of the keyboard unit
50, thereby enhancing the design of the front surface of
the main body unit 30 in the first storage posture as shown
in FIG. 1(b).

[0058] A basic structure of the portable ultrasound sys-
tem according to the present embodiment has been ex-
plained. Here, itis to be noted that the portable ultrasound
system of the present embodiment may be further pro-
vided with various additional mechanisms, on the basis
of the rotating and swiveling structures and the configu-
ration of each of the aforementioned units 30, 50, and
80. Hereinafter, the examples thereof will be explained.
[0059] Firstly, with reference to FIG. 4, a lock mecha-
nism between the keyboard unit 50 and the display unit
80 will be explained.

[0060] Thelock mechanismis provided to maintain the
state where the keyboard unit 50 and the display unit 80
are closed. In the embodiment as illustrated, the lock
mechanism 300 is made up of an opening for locking 302
provided on the input operation key layout 51 of the key-
board unit 50, a hook part 301 provided on the display
part installation surface 83 of the display unit 80, and a
release button 303 for releasing the locked state.
[0061] The hook part 301 and the release button 303
are linked via a link mechanism provided with a spring
not illustrated, and those elements are linked in such a
manner that the tip of the hook part 301 is moved by
manipulating the release button 303. When the keyboard
unit 50 and the display unit 80 are closed, the hook part
301 is inserted into the opening for locking 302 in the
keyboard unit 50, and with a subtle turning against the
urging force of the spring, the hook part is further inserted
into the opening 302, until the keyboard unit 50 and the
display unit 80 come into the state completely closed.
Under this condition, with the urging force of the spring,
the hook part is brought into the condition that it is hooked
on the edge of the opening 302, thereby locking the link
between the keyboard unit 50 and the display unit 80.
On the other hand, the release button 303 is manipulated
to move the hook part 301 a little, from the engaged po-
sition on the edge of the opening for locking 302, toward
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the opening part, thereby releasing the locked state be-
tween the hook part 301 and the opening for locking 302,
and asshowninFIG. 4(a), the keyboard unit 50 is allowed
to rotate about the axis P1 by itself.

[0062] The keyboard unit 50 and the display unit 80
are rotated about the axis P commonly used. Therefore,
they are allowed to rotate about the axis P, with respect
to the main body unit 30, in the state that both are locked.
Conversely, the main body unit 30 is allowed to rotate by
itself about the axis P, with respect to the keyboard unit
50 and the display unit 80 being joined in the locked state,
thereby changing the posture from the vertical storage
state as shown in FIG. 1(b) to the flat storage state as
shown in FIG. 1(c).

[0063] According to the present embodiment as de-
scribed above, the keyboard unit 50 and the display unit
80 are supported respectively by different rotation axes,
and those rotation axes P1 and P2 are placed on the
same axis, thereby allowing the keyboard unit 50 and the
display unit 80 to rotate in the locked state with respect
to the mainbody unit 30, and an identical lock mechanism
is sufficient for the different storage postures.

[0064] Ifaparticularlock means or a means for restrict-
ing a range of rotation is not provided, the range of rota-
tion of the keyboard unit 50 is from the position (the first
storage posture in FIG. 4(a)) abutting against the display
unit 80 under the condition that the display unit 80 is fixed
on the back surface of the bearing part 202 of the second
rotation axis part 200, to the position (indicated by the
dotted line in FIG. 4(a)) where the bent part 55 of the
keyboard unit 50 abuts against the front inclined part of
the main body unit 30, after the rotation toward the device
installation surface side. Here, it is further possible that
the first rotation axis part 100 of the keyboard unit 50 is
provided with a fixing means that is able to withstand the
self-weight of the keyboard unit 50, the fixing means be-
ing already known as a means for fixing the rotation at a
predetermined position or any optional position, or the
first rotation axis part 100 may be provided with a lock
means for completing fixing the rotation of the keyboard
unit 50 in the first storage posture and in the second stor-
age posture. With this kind of fixing means being provided
for fixing the rotation, it is also possible to change the
angle (inclination) of the display unit (display screen) 80
in the operating posture, with respect to the main body
unit 30 or the keyboard unit 50. Upon the rotation of the
keyboard unit 50 and the display unit 80 independently
orinthe state of being joined, this fixing means may inhibit
abrupt rotation and mitigate the impact along with the
rotation, thereby reducing the possibility of breakage. If
there is provided a lock means for fixing the storage pos-
ture, it is not necessary to install the same type of fixing
means in the second rotation axis part 200 that axially
supports the display unit 80, thereby enabling the second
rotation axis part 200 to be downsized. In addition, this
allows easy carriage by the use of the handle part 54,
while maintaining either of two storage postures as
shown in FIG. 1.
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[0065] As an additional function, an explanation will be
made as to an attaching/detaching mechanism of the
adapter for mounting accessories. In general, as for the
ultrasound diagnostic system, there are needs for using
more than one ultrasound probe 10, depending on the
portion to be diagnosed. In the present embodiment,
there is provided a mechanism for installing the adapter
in detachable manner, in order to reserve a space for
placing more than one ultrasound probe 10, without de-
grading portability being a feature of the portable type
device.

[0066] Figures from FIG. 5 to FIG. 7 illustrate an ex-
ample of the mechanism for attaching/detaching the
adapter. FIG. 5 illustrates a structure of the adapter for
mounting accessories of the portable ultrasound system
relating to the present embodiment, FIG. 5(a) is a per-
spective view of the adapter for mounting accessories,
FIG. 5(b) and FIG. 5(c) are, respectively, a plan view and
afront view of the adapter in the state where accessories
are mounted. FIG. 6 illustrates a structure for installing
the adapter for mounting accessories of the portable ul-
trasound system relating to the present embodiment;
FIG. 6 (a) illustrates installation of the adapter for mount-
ing accessories, FIG. 6(b) is a vertical cross-sectional
view of the movable axis partin the state where the adapt-
er for mounting accessories is fixed, and FIG. 6(c) is a
perspective view of the movable axis part. FIG. 7 is a
perspective view of the portable ultrasound systemin the
state that the adapter for mounting accessories is in-
stalled.

[0067] Firstly, with reference to FIG. 5, a structure of
the adapter for mounting accessories (hereinafter, simply
referred to as "adapter") will be explained. As shown in
FIG. 5(a), the adapter 400 is made up of a table top 420
having a deformed track shape with rounded circumfer-
ence, a lateral supporter 411 for supporting the table top
420, extending in substantially the same direction as the
plane direction of the table top 420, a primary supporter
410 coupled to the other end of the lateral supporter 411,
an installation leg 401 provided on the lower end of the
primary supporter 410, and a reinforcing supporter 412
linking the end of the lateral supporter 411 on the table
top side, with the lower end of the primary supporter 410.
[0068] There are provided on the table top 420, multi-
ple apertures 421 for placing the ultrasound probe 10,
andthe like. Those apertures 421 are notched in the outer
peripheral direction, and the code of the ultrasound probe
10 is made to pass through the notch 422, thereby allow-
ing the ultrasound probe 10 to be placed in the aperture
421. The aperture 421 of the table top 420 may be
equipped with an aperture cover 423 made of a flexible
resin material, in order to place the ultrasound probe 10
stably without any scratching. On this occasion, this ap-
erture cover 423 has an appearance of C-shape, ob-
tained by notching a ring-like shape, and this provides a
structure enabling a code to pass through. FIG. 5(b) and
FIG. 5(c) illustrate that two types of ultrasound probes
10 are put on this C-shaped cover 423.
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[0069] In the present embodiment, a configuration for
installing the adapter 400 with the aforementioned struc-
ture is provided on the second rotation axis part 200 for
supporting the display unit 80. As already explained, the
second rotation axis part 200 is provided with the mov-
able axis part 201 that is supported at its lower part by
the main body unit 30 in such a manner as allowing a
swiveling motion, and the upper part of the movable axis
part 201 is coupled to the display unit 80 (not illustrated)
allowing a folding motion. On the upper surface of the
movable axis part 201, there is formed a concave part
(the bearing part 202) to accept the second arm part 82
of the display unit 80.

[0070] The second arm part 82 of the display unit 80
being coupled to the bearing part 202 of the movable axis
part 201 may be moved as shown in FIG. 6(a), from the
horizontal posture (the second storage posture C) in
which the display installation surface 83 faces to the
downside, to the posture (the operating posture A) as
shown in FIG. 6(b) in which the display installation sur-
face 83 is upright and looking forward. In this situation,
a mount 450 is provided for installing the adapter in the
space of the rear side of the bearing part 202 which de-
termines the range of movement of the second arm part
82.

[0071] Specifically, as shown in FIG. 6(c), a concave-
like mount 450 being notched forwardly is formed in the
front section of the rearward rim 204 of the bearing part
202, and on the bottom of the mount 450, there is pro-
vided an fitting hole 205 into which the installation leg
401 of the adapter 400 is fitted. In order to fit to the shape
of the mount 450, the installation leg 401 of the adapter
400 has a shape wider in the lower part and narrower in
the upper part, and a projection 402 is provided on the
bottom.

[0072] The adapter400 is allowed to be installed easily
on the concave-like mount 450 formed on the bearing
part 202, according to the following procedure. Firstly,
as shown in FIG. 6(a), the display unit 80 is tilted forward
and the mount 450 is exposed. The installation leg 401
of the adapter 400 is inserted into the mount 450 being
exposed, and the projection 402 on the bottom is fitted
into the fitting hole 205 of the mount 450, thereby install-
ing the adapter 400. Under this condition, the adapter
400is held only unstably in the meantime. Next, as shown
in FIG. 6(b), by resuming the posture in which the display
unit 80 stands, the installation leg 401 is stably held be-
tween the rearward rim 204 and the second arm part 82.
[0073] With this structure, in the state of FIG. 6(b), the
adapter 400 is fixedly supported in the rear of the display
unit 80. In addition, since the adapter 400 is installed on
the movable axis part 201 together with the display unit
80, as shownin FIG. 7, the adapterturns in an interlocked
manner with the swivel of the display unit 80, and there-
fore there is no collision with the display unit 80. In addi-
tion, if the display unit 80 is tilted forward, it is possible
to remove the adapter 400 easily.

[0074] Itis to be noted that the adapter 400 relating to
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the present embodiment employs the table top 420 as
the accessories holder, but the adapter is not limited to
this shape. By way of example, a rod-like member avail-
able for hooking the code of the ultrasound probe 10, or
any other shape having the same function is applicable.
[0075] According to the portable ultrasound system of
the present embodiment, in the operating posture A, it is
possible to easily place an accessory such as the ultra-
sound probe 10 at the position that does not constituting
an obstacle to operability of various switches not illus-
trated, being arranged on the input operation key layout
51, nor hamper the visibility of the display screen part 81
of the display unit 80 upon swiveling. In addition, the
adapter 400 for mounting accessories is fixed on the main
unit in the operating posture A or in the first storage pos-
ture B, and the fixing is released and easily removed in
the second storage posture C.

[0076] As discussed so far, with reference to figures
from FIG. 1 to FIG. 7, the structure and functions of the
portable ultrasound system according to the present em-
bodiment have been explained, and its main features and
effects are as the following.

[0077] The first feature of the portable ultrasound sys-
tem according to the present embodiment is that the key-
board unit 50 and the display unit 80 are independently
supported rotatably on the main body unit 30. With this
feature, it is possible to achieve various postures as the
following; the operating posture in which the main body
unit 30 and the keyboard unit 50 are set to be substantially
horizontal, and only the display unit 80 is made to stand
up, the first storage posture in which the keyboard unit
50 and the display unit 80 are made to stand up with
respect to the main body unit 30, and the second storage
posture in which the keyboard unit 50 and the display
unit 80 are set to be parallel with respect to the main body
unit 30. Advantages of this embodiment are obvious rel-
ative to a conventional note-type or vertical-type portable
ultrasound system. In other words, in a conventional port-
able ultrasound system, itis possible to take the operating
posture, but in the note-type system, only the display unit
is movable. Therefore, a storage posture being flat with
respect to the installation area (the second storage pos-
ture) may be taken, but a wide installation area is nec-
essary. On the other hand, a vertical-type system has a
structure to fold the keyboard unit, it is possible to take
the storage posture with less installation area (the first
posture), butitis unavoidable to take the storage posture
being voluminous, rising up massively on the installation
surface. According to the present embodiment, it is pos-
sible to take various storage postures in response to the
installation area and volume.

[0078] The second feature of the present embodiment
is that the rotation axis P1 of the first rotation axis part
100 for rotating the keyboard unit 50, and the rotation
axis P2 of the second rotation axis part 200 for rotating
the display unit 80 are placed on the same axis P, under
the condition that the display unit 80 takes a basic posture
(no swiveling state). With this feature, in the state where
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the relation between the keyboard unit 50 and the display
unit 80 is fixed, for example, both are locked, they are
allowed to simultaneously rotate with respect to the main
body unit 30. In other words, if the rotation axis P1 and
the rotation axis P2 are parallel to each other and placed
on different axes, respectively, and the keyboard unit 50
and the display unit 80 are rotated respectively with re-
spect to the main body unit, displacement occurs there-
between, and this may cause a scratch because they
come into contact with each other. In the case where the
lock mechanism is provided, it is necessary to provide
separate lock mechanisms respectively for the first stor-
age posture as shown in FIG. 1(b) and for the second
storage posture as shown in FIG. 1(c). On the otherhand,
in the present embodiment, the rotation axis P1 and the
rotation axis P2 are provided on the same axis, such
problem as described above may not occur, and itis pos-
sible to achieve locking between the keyboard unit 50
and the display unit 80, and this locking allows protection
of the display screen, and the like.

[0079] The third and fourth features of the portable ul-
trasound system according to the present embodiment
are as the following; the second rotation axis part 200 for
rotating the display unit 80 is configured as also rotatable
with respect to the axis Q being perpendicular to the ro-
tation axis P1, and the plane for swiveling of the second
rotation axis part 200 is provided on the main body side,
relative to the rotation axis P1. In other words, in the
presentembodiment, the movable axis part of the second
rotation axis part 200 is coupled to the main body unit
via the rotation axis Q. With those features above, even
though the structure of the second rotation axis part 200
is strengthened, it is possible to achieve rotation about
the rotation axis P1 and rotation about the axis Q, in the
structure being compact without degrading the design.
[0080] The fifth feature of the portable ultrasound sys-
tem according to the present embodiment is that the bent
part is formed on the keyboard unit 50, and the first ro-
tation axis part is provided on the bent part. With this
feature, in the first storage posture and the second stor-
age posture in which the keyboard unit 50 and the display
unit 80 are joined, it is possible to maintain the primary
plane of the keyboard unit 50 to be substantially parallel
to the primary plane of the display unit 80, achieving a
device structurally stable against external forces and ac-
tions, and allowing a publicly known lock mechanism to
be installed between the keyboard unit and the display
unit.

[0081] The sixth feature of the portable ultrasound sys-
tem according to the present embodiment is that the
shape of the front surface of the main body unit 30 is
formed in such a manner as meeting the demands in
shapes and structures of the first rotation axis part 100
and the second rotation axis part 200. For example, by
forming the shape of the front surface to be inclined rear-
ward from the lower end toward the upper end, thereby
allowing compact installation of the rotation axis part 100
having a robust structure. The shape of the front surface
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is an arc-like shape extending from both edges toward
the center, thereby providing a wide plane R for swiveling
to the second rotation axis part 200, strengthening the
support structure for swiveling, and enabling a stable
swiveling operation. The rearward inclination angle 62 of
both edges of the main body front surface is made to
coincide with the inclination angle 81 of the bent part 55
of the keyboard unit 50 constituting the first rotation axis
part 100, whereby it is possible to enhance the design of
the front surface of the main body unit 30 in the first stor-
age posture, without enlarging the depth of the input op-
eration key layout 51 on the keyboard unit 50.

[0082] Other features and effects produced therefrom
of the portable ultrasound system according to the
present embodiment, are clarified by the drawings, and
the explanations in association therewith.

[0083] The portable ultrasound system of the present
invention is not limited to the aforementioned embodi-
ment, but various modifications are possible.

[0084] By way of example, in the figures, an example
is illustrated that the first rotation axis part 100 is made
up of a pair of the fixed axis parts and the arm parts
placed on both ends of the fixed axis part, but the number
of arm parts and their arrangements are not limited to
those asiillustrated. Itis further possible to configure such
that three arm parts support one fixed axis part. In addi-
tion, an example has been illustrated that the second
rotation axis part 200 is placed at the center of the main
body unit 30. However, it is alternatively possible to con-
figure such that the second rotation axis part is posi-
tioned, being displaced from the center of the main body
unit 30, and the first rotation axis parts 100 are arranged
on both sides thereof or it may be arranged on one side
thereof.

[0085] Each size (height, depth, and width) being indi-
cated as to the main body unit 30, the keyboard unit 50,
and the display unit 80 is just an example, and the size,
and the like, may be modified, as far as the structure and
functions being the features of the portable ultrasound
system of the present invention are not degraded.

Industrial Applicability

[0086] Accordingto the presentinvention, itis possible
to provide a portable ultrasound system superior in op-
erability, storage properties, and design.

Explanation of References
[0087]

1 ... portable ultrasound system, 10 ... ultrasound
probe, 11 ... ultrasound transmitter and receiver,
12 ... probe connector, 13 ... DSC, 14 ... memory
part, 15 ... display device, 16 ... input device, 17 ...
controller, 18 ... auxiliary device, 19 ... power unit,
30 ... main body unit, 31 ... rotation axis base part,
32 ... extended part, 33 ... bearing part, 50 ... key-
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board unit, 51 ... input operation key layout, 52 ... the
first arm part, 53 ... notch, 54 ... handle part, 55 ...
bent part, 56 ... indentation, 57 ... notch, 80 ... dis-
play unit, 81 ... display screen part, 82 ... the second
arm part, 83 ... display part installation surface,
100 ... the first rotation axis part, 101 ... fixed axis
part, 200 ... the second rotation axis part, 201 ...
movable axis part, 202 ... bearing part, 203 ... rim,
204 ... rearward rim, 205 ... fitting hole, 251 ...
swiveling axis, 252 ... movable contact surface,
253 ... fixed contact surface, 300 ... unit lock mech-
anism, 301 ... hook, 302 ... opening for locking,
303 ... release button, 400 ... adapter for mounting
accessories, 401 ... installation leg, 402 ... projec-
tion, 410 ... primary supporter, 411 ...lateral support-
er, 412 ... reinforcing supporter, 420 ... table top,
421 ... aperture, 422 ... notch, 423 ... aperture cover,
450 ... mount

Claims

1. A portable ultrasound system (1) comprising,
a main body unit (30) having a front surface, a rear
surface, a lower surface, an upper surface and side
surfaces incorporating therein an ultrasound meas-
uring part (12),
adisplay unit (80) coupled to the main body unit (30),
having a display part (81) for displaying an image
generated by the ultrasound measuring part (12),
and
a keyboard unit (50) coupled to the main body unit,
having an input device (16) for inputting information
necessary for the ultrasound measuring part (12),
and an arm part (82) being formed at the end of the
display unit, and the portable ultrasound system (1)
further comprising,
a first rotation axis part (100) for axially supporting
the keyboard unit (50) in rotatable manner about a
first axis (P 1) with respect to the main body unit (30),
and
a second rotation axis part (200) for axially support-
ing the display unit (80) in rotatable manner with re-
spect to the main body unit (30), about the second
axis (P2) being on the same axis as the first axis
(P1), but independent thereof, and
a bearing part (202) for supporting the second rota-
tion axis part (200) in rotatable manner about a third
axis (Q) being perpendicular to the second axis (P2)
and wherein a bearing surface of the bearing part
(202) is located in a lower part of the second axis
(P2), when a part on the main body unit (30) side
corresponds to a lower part and a part on the display
unit (80) side corresponds to an upper part, placing
the second axis (P2) therebetween, wherein
the second rotation axis part (200) comprises a mov-
able axis part (201) having a substantially cylindrical
shape supported rotatably about the third axis (Q)
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on the bearing part (202), and the arm part (82) of
the display unit (80) axially supported in rotatable
manner about the second axis (P2) on the movable
axis part (201),

the front surface of the main body unit (30) is formed
to provide a curved surface that is inclined rearward
from the lower surface to the upper surface and that
is bowed outwardly from both side surfaces towards
the center, and wherein

there is formed an extended part (32) which extends
out from the front surface of the main body unit (30)
in a depth direction of the main body unit in an arc-
like manner, so as to fit to a bottom portion of the
movable axis part (201).

The portable ultrasound system (1) according to
claim 1, wherein the keyboard unit (50) has a place-
ment surface where the input device is arranged,
and a bent part (55) that is bent with respect to the
placement surface, and on the bent part (55), an arm
part (52) constituting the first rotation axis part (100)
is formed.

The portable ultrasound system (1) according to
claim 2, wherein the first rotation axis part (100) com-
prises a fixed axis part (101) being fixed on the main
body unit (30), and a pair of the arm parts (52) re-
spectively arranged on both ends of the fixed axis
part (101), and the bent part (55) has a notch (57)
for placing the fixed axis part (101) between the pair
of the arm parts (52).

The portable ultrasound system (1) according to
claim 2, wherein the bent part (55) formed on the
keyboard unit (55) has a notch (53) for placing the
second rotation axis part (200).

The portable ultrasound system (1) according to
claim 1, wherein the movable axis part (201) has a
rim (203) which is formed to be continuous with a
side surface of the movable axis part (201).

The portable ultrasound system (1) according to
claim 1, wherein a swiveling axis (251) is formed
downwardly from a bottom surface of the movable
axis part (201).

The portable ultrasound system (1) according to
claim 1, wherein the movable axis part (201) has a
concave part for supporting the arm part (82) of the
display unit, and axially supports the arm part (82)
of the display unit in the concave part.

The portable ultrasound system (1) according to
claim 7, wherein the concave part of the movable
axis part (201) has a member mounting part (450),
for mounting a different member, in a portion other
than a range for movement of the arm part (82) of
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the display unit.

The portable ultrasound system (1) according to
claim 8, wherein the different member is an adapter
(450) for placing a probe.

The portable ultrasound system (1) according to
claim 1, wherein the main body unit (30) has a shape
of substantially rectangular solid, and when a size
of the main body unit (30) is defined by height (H1),
width (WI), and depth (D1), the depth (D1) is smaller
than the width (W1).

The portable ultrasound system (1) according to
claim 10, wherein the keyboard unit (50) and the dis-
play unit (80) are connected to one end in the depth
direction of the main body unit (30), the width (W2,
W3) of each unit is substantially equal to the width
(W1) of the main body unit (30), and the depth (D1)
of the main body unit is smaller than the depth (D2)
of the keyboard unit (50) and the depth (D3) of the
display unit (80).

The portable ultrasound system (1) according to
claim 1, wherein the main body unit (30) has a shape
of substantially rectangular solid, and the extended
part (32) being a convex shapeis formed on the cent-
er of the front surface , and the bearing part (202)
for the second rotation axis part (200) is placed on
this extended part (32).

The portable ultrasound system (1) according to
claim 12, wherein the keyboard unit (50) has an in-
dentation (56) which is provided to avoid interference
with the extended part (32) of the main body unit
(30), when the display unit (80) rotates about the first
axis (P1).

The portable ultrasound system (1) according to
claim 1, further comprising a lock mechanism (301,
303) for locking the keyboard unit (50) and the dis-
play unit (80) in a first storage posture, in such a
manner that the keyboard unit (50) and the display
unit (80) form an angle of not less than 90 degrees
with respect to the main body unit (30).

The portable ultrasound system (1) according to ei-
ther of claim 1 and claim 14, further comprising a
lock mechanism (301, 303) for locking the keyboard
unit (50) and the display unit (80) in a second storage
posture in such a manner that the keyboard unit (50)
and the display unit (80) are substantially parallel to
the main body unit (30).

Patentanspriiche

1.

Tragbares Ultraschallsystem (1) umfassend:



23 EP 2 692 296 B1 24

eine Hauptkdrpereinheit (30) mit einer Frontfla-
che, einer Rickflache, einer unteren Flache, ei-
ner oberen Flache und Seitenflachen, in denen
eine Ultraschallmesseinrichtung (12) einge-
schlossen ist,

eine Anzeigeeinheit (80), die mit der Hauptkor-
pereinheit (30) gekoppelt ist und eine Anzeige-
einrichtung (81) zur Anzeige eines von der Ul-
traschallmesseinrichtung (12) erzeugten Bildes
aufweist, und

eine Tastatureinheit (50), die mit der Hauptkor-
pereinheit gekoppelt ist und ein Eingabegerat
(16) zur Eingabe von fir die Ultraschallmess-
einrichtung notwendigen Informationen sowie
eine am Ende der Anzeigeeinheit ausgebildete
Armeinrichtung (82) aufweist,

wobei das tragbare Ultraschallsystem (1) auf3er-
dem Folgendes umfasst:

eine erste Drehachseneinrichtung (100)
zum axialen Halten der Tastatureinheit (50)
in drehbarer Weise um eine erste Achse
(P1) beziglich der Hauptkorpereinheit (30)
und

eine zweite Drehachseneinrichtung (200)
zum axialen Halten der Anzeigeeinheit (80)
in drehbarer Weise bezliglich der Hauptkor-
pereinheit (30) um eine zweite Achse (P2),
die sich aufder gleichen Achse wie die erste
Achse (P1) befindet, aber von dieser unab-
hangig ist, und

eine Lagereinrichtung (202) zum Halten der
zweiten Drehachseneinrichtung (200) in dreh-
barer Weise um eine dritte Achse (Q), die zur
zweiten Achse (P2) senkrecht ist, wobei eine
Lagerflache der Lagereinrichtung (202) beim
unteren Teil der zweiten Achse (P2) angeordnet
ist, wenn ein Teil auf Seiten der Hauptkorper-
einheit (30) einem unteren Teil und ein Teil auf
Seiten der Anzeigeeinheit (80) einem oberen
Teil entspricht und die zweite Achse (P2) dazwi-
schen angeordnet ist, wobei

die zweite Drehachseneinrichtung (200) eine
bewegliche Achseneinrichtung (201) mitim We-
sentlichen zylindrischer Form umfasst, die auf
der Lagereinrichtung (202) um die dritte Achse
(Q) drehbar gehalten ist, und die Armeinrichtung
(82) der Anzeigeeinheit (80) auf der bewegli-
chen Achseneinrichtung (201) um die zweite
Achse (P2) drehbar axial gehalten ist,

die Frontflache der Hauptkdrpereinheit (30) un-
ter Bildung einer gekrimmten Flache ausgestal-
tet ist, die von der unteren Flache zur oberen
Flache nach hinten geneigt ist und von beiden
Seitenflachen zur Mitte hin auswarts gekrimmt
ist, und wobei

ein Erweiterungsteil (32) gebildet ist, das sich
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von der Frontflache der Hauptk&rpereinheit (30)
bogenartig in Tiefenrichtung der Hauptkorper-
einheit erstreckt, so dass es zu einem Boden-
abschnitt der beweglichen Achseneinrichtung
(201) passt.

Tragbares Ultraschallsystem (1) nach Anspruch 1,
wobei

die Tastatureinheit (50) eine Plazierungsflache, wo
das Eingabegerat angeordnet ist, und ein Bogenteil
(55), das bezuglich der Plazierungsflache gebogen
ist, aufweist und wobei auf dem Bogenteil (55) eine
die erste Drehachseneinrichtung (100) bildende Ar-
meinrichtung (52) ausgebildet ist.

Tragbares Ultraschallsystem (1) nach Anspruch 2,
wobei

die erste Drehachseneinrichtung (100) eine auf der
Hauptkorpereinheit (30) befestigte Festachsenein-
richtung (101) und ein Paar der Armeinrichtungen
(52), die entsprechender Weise an beiden Enden
der Festachseneinrichtung (101) angeordnet sind,
umfasst und das Bogenteil (55) eine Aussparung
(57) zur Anordnung der Festachseneinrichtung
(101) zwischen den Armeinrichtungen (52) des
Paars aufweist.

Tragbares Ultraschallsystem (1) nach Anspruch 2,
wobei

das auf der Tastatureinheit (55) ausgebildete Bo-
genteil (55) eine Aussparung zur Anordnung der
zweiten Drehachseneinrichtung (200) aufweist.

Tragbares Ultraschallsystem (1) nach Anspruch 1,
wobei

die bewegliche Achseneinrichtung (201) einen Rand
(203) aufweist, der zusammenhangend mit einer
Seitenfliche der beweglichen Achseneinrichtung
(201) ausgebildet ist.

Tragbares Ultraschallsystem (1) nach Anspruch 1,
wobei von einer Bodenflache der beweglichen Ach-
seneinrichtung (201) abwarts eine Schwenkachse
(251) ausgebildet ist.

Tragbares Ultraschallsystem (1) nach Anspruch 1,
wobei

die bewegliche Achseneinrichtung (201) ein konka-
ves Teil zum Halten der Armeinrichtung (82) der An-
zeigeeinheit aufweist und die Armeinrichtung (82)
der Anzeigeeinheit in dem konkaven Teil axial halt.

Tragbares Ultraschallsystem (1) nach Anspruch 7,
wobei

das konkave Teil der beweglichen Achseneinrich-
tung (201) in einem Abschnitt, der sich von einem
Bereich der Bewegung der Armeinrichtung (82) der
Anzeigeeinheit unterscheidet eine Elementbefesti-
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gungseinrichtung (450) zur Befestigung eines ande-
ren Elements aufweist.

Tragbares Ultraschallsystem (1) nach Anspruch 8,
wobei

das andere Element ein Adapter (450) zur Anord-
nung einer Sonde ist.

Tragbares Ultraschallsystem (1) nach Anspruch 1,
wobei

die Hauptkoérpereinheit (30) die Form eines im We-
sentlichen rechteckigen Korpers aufweist und wenn
ihre GroRe durch Héhe (H1), Breite (W1) und Tiefe
(D1) bezeichnetist, die Tiefe (D1) kleiner als die Brei-
te (W1) ist.

Tragbares Ultraschallsystem (1) nach Anspruch 10,
wobei

die Tastatureinheit (50) und die Anzeigeeinheit (80)
mit einem Ende in Tiefenrichtung der Hauptkdrper-
einheit (30) verbunden sind, die Breite (W2, W3) je-
der Einheit im Wesentlichen gleich der Breite (W1)
der Hauptkorpereinheit (30) ist und die Tiefe (D1)
der Hauptkdrpereinheit kleiner als die Tiefe (D2) der
Tastatureinheit (50) und die Tiefe (D3) der Anzeige-
einheit (80) ist.

Tragbares Ultraschallsystem (1) nach Anspruch 1,
wobei

die Hauptkoérpereinheit (30) die Form eines im We-
sentlichen rechteckigen Koérpers aufweist und das
Erweiterungsteil (32) eine konvexe Form aufweist,
die in der Mitte der Frontflache ausgebildet ist, und
wobei die Lagereinrichtung (202) der zweiten Dreh-
achseneinrichtung (200) auf diesem Erweiterungs-
teil (32) angeordnet ist.

Tragbares Ultraschallsystem (1) nach Anspruch 12,
wobei

die Tastatureinheit (50) eine Ausnehmung (56) auf-
weist, um eine Uberschneidung mit dem Erweite-
rungsteil (32) der Hauptkorpereinheit (30) zu vermei-
den, wenn sich die Anzeigeeinheit (80) um die erste
Achse (P1) dreht.

Tragbares Ultraschallsystem (1) nach Anspruch 1,
mit einem Sperrmechanismus (301, 303) zum Sper-
ren der Tastatureinheit (50) und der Anzeigeeinheit
(80) in einer ersten Lagerstellung, so dass die Tas-
tatureinheit (50) und die Anzeigeeinheit (80) gegen-
Uber der Hauptkorpereinheit (30) einen Winkel von
nicht weniger als 90 Grad bilden.

Tragbares Ultraschallsystem (1) nach Anspruch 1
oder 14, mit einem Sperrmechanismus (301, 303)
zum Sperren der Tastatureinheit (50) und der Anzei-
geeinheit (80) in einer zweiten Lagerstellung, so
dass die Tastatureinheit (50) und die Anzeigeeinheit
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(80) im Wesentlichen parallel zur Hauptkdrperein-
heit (30) sind.

Revendications

Systéme a ultrasons portable (1) comportant :

une unité de corps principal (30) ayant une sur-
face avant, une surface arriére, une surface in-
férieure, une surface supérieure et des surfaces
latérales incorporant dans celles-ci une partie
de mesure par ultrasons (12),

une unité d’affichage (80) couplée a I'unité de
corps principal (30), ayantune partie d’affichage
(81) pour afficher une image générée par la par-
tie de mesure par ultrasons (12), et

une unité de clavier (50) couplée a l'unité de
corps principal, ayant un dispositif d’entrée (16)
pour entrer des informations nécessaires pour
la partie de mesure par ultrasons (12), et une
partie de bras (82) formée a I'extrémité de 'unité
d’affichage,

et le systéme a ultrasons portable comportant
enoutre :

une partie de premier axe de rotation (100)
pour supporter axialement I'unité de clavier
(50) de maniere a pouvoir tourner autour
d’'un premier axe (P1) par rapport a l'unité
de corps principal (30), et

une partie de deuxiéme axe de rotation
(200) pour supporter axialement 'unité d’af-
fichage (80) de maniére a pouvoir tourner
par rapport a I'unité de corps principal (30),
autour du deuxieme axe (P2) situé sur le
méme axe que le premier axe (P1), mais
indépendant de celui-ci, et

une partie d’appui (202) pour supporter la partie
de deuxiéme axe de rotation (200) de maniere
a pouvoir tourner autour d’un troisiéme axe (Q)
perpendiculaire au deuxiéme axe (P2) et dans
lequel une surface d’appui de la partie d’appui
(202) est située dans une partie inférieure du
deuxieme axe (P2), lorsqu’une partie du c6té de
I'unité de corps principal (30) correspond a une
partie inférieure et qu’une partie du coété de I'uni-
té d’affichage (80) correspond a une partie su-
périeure, plagantle deuxieme axe (P2) entre cel-
les-ci,

dans lequel la partie de deuxiéme axe de rota-
tion (200) comporte une partie d’axe mobile
(201) ayant une forme sensiblement cylindrique
supportée de maniére a pouvoir tourner autour
du troisiéme axe (Q) sur la partie d’appui (202),
et la partie de bras (82) de I'unité d’affichage
(80) étant axialement supportée de maniere a
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pouvoir tourner autour du deuxiéme axe (P2)
sur la partie d’axe mobile (201),

la surface avant de I'unité de corps principal (30)
est formée pour fournir une surface courbe qui
estinclinée vers l'arriére de la surface inférieure
a la surface supérieure et qui est incurvée vers
I'extérieur a partir des deux surfaces latérales
vers le centre, et

danslequel estformée une partie prolongée (32)
qui s’étend vers I'extérieur a partir de la surface
avant de l'unité de corps principal (30) dans une
direction de profondeur de I'unité de corps prin-
cipal d'une maniére analogue a un arc, de ma-
niére a s’ajuster sur une portion inférieure de la
partie d’axe mobile (201).

Systeme a ultrasons portable (1) selon la revendi-
cation 1, dans lequel I'unité de clavier (50) a une
surface de placement ou le dispositif d’entrée est
agenceé, et une partie coudée (55) qui est coudée
par rapport a la surface de placement, et une partie
de bras (52) constituant la partie de premier axe de
rotation (100) est formée sur la partie courbe (55).

Systeme a ultrasons portable (1) selon la revendi-
cation 2, dans lequel la partie de premier axe de
rotation (100) comporte une partie d’axe fixe (101)
fixée sur I'unité de corps principal (30), et une paire
des parties de bras (52) respectivement agencées
sur les deux extrémités de la partie d’axe fixe (101),
et la partie coudée (55) a une encoche (57) pour
placer la partie d’axe fixe (101) entre la paire de par-
ties de bras (52).

Systeme a ultrasons portable (1) selon la revendi-
cation 2, dans lequel la partie coudée (55) formée
sur l'unité de clavier (50) a une entaille (53) pour
placer la partie de deuxieme axe de rotation (200).

Systeme a ultrasons portable (1) selon la revendi-
cation 1, dans lequel la partie d’axe mobile (201) a
un rebord (203) qui est formé de maniére a étre con-
tinu avec une surface latérale de la partie d’axe mo-
bile (201).

Systeme a ultrasons portable (1) selon la revendi-
cation 1, dans lequel un axe de pivotement (251) est
formé vers le bas a partir d’'une surface inférieure de
la partie d’axe mobile (201).

Systeme a ultrasons portable (1) selon la revendi-
cation 1, dans lequel la partie d’axe mobile (201) a
une partie concave pour supporter la partie de bras
(82) de I'unité d’affichage, et supporte axialement la
partie de bras (82) de I'unité d’affichage dans la par-
tie concave.

Systeme a ultrasons portable (1) selon la revendi-
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cation 7, dans lequel la partie concave de la partie
d’axe mobile (201) a une partie de montage d’élé-
ment (450), pour monter un élément différent, dans
une portion autre qu’une plage de mouvement de la
partie de bras (82) de l'unité d’affichage.

Systéme a ultrasons portable (1) selon la revendi-
cation 8, dans lequel I'élément différent est un adap-
tateur (450) destiné a placer une sonde.

Systéme a ultrasons portable (1) selon la revendi-
cation 1, dans lequel 'unité de corps principal (30)
a une forme de solide sensiblement rectangulaire,
et lorsqu’une taille de I'unité de corps principal (30)
est définie par une hauteur (H1), une largeur (W1)
et une profondeur (D1), la profondeur (D1) est plus
petite que la largeur (W1).

Systéme a ultrasons portable (1) selon la revendi-
cation 10, dans lequel l'unité de clavier (50) et I'unité
d’affichage (80) sont reliées a une extrémité dans la
direction de profondeur de I'unité de corps principal
(30), la largeur (W2, W3) de chaque unité est sen-
siblement égale a lalargeur (W1) de l'unité de corps
principal (30), et la profondeur (D1) de l'unité de
corps principal est plus petite que la profondeur (D2)
de l'unité de clavier (50) et la profondeur (D3) de
I'unité d’affichage (80).

Systéme a ultrasons portable (1) selon la revendi-
cation 1, dans lequel l'unité de corps principal (30)
a une forme de solide sensiblement rectangulaire,
et la partie prolongée (32) de forme convexe est for-
mée sur le centre de la surface avant, et la partie
d’appui (202) pour la partie de deuxieme axe de ro-
tation (200) est placée sur cette partie prolongée
(32).

Systéme a ultrasons portable (1) selon la revendi-
cation 12, dans lequel I'unité de clavier (50) a une
entaille (56) qui est prévue pour éviter des interfé-
rences avec la partie prolongée (32) de l'unité de
corps principal (30), lorsque l'unité d’affichage (80)
tourne autour du premier axe (P1).

Systéme a ultrasons portable (1) selon la revendi-
cation 1, comportant en outre un mécanisme de ver-
rouillage (301, 303) pour verrouiller I'unité de clavier
(50) et 'unité d’affichage (80) dans une premiére po-
sition de rangement, de telle maniére que l'unité de
clavier (50) et I'unité d’affichage (80) forment un an-
gle non inférieur a 90 degrés par rapport a I'unité de
corps principal (30).

Systéme a ultrasons portable (1) selon I'une ou
I'autre des revendications 1 et 14, comportant en
outre un mécanisme de verrouillage (301, 303) pour
verrouiller 'unité de clavier (50) et I'unité d’affichage
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(80) dans une seconde position de rangement de
telle maniere que I'unité de clavier (50) et I'unité d’af-
fichage (80) sont sensiblement paralléles a l'unité
de corps principal (30).
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