US 20160120507A1

12) Patent Application Publication (o) Pub. No.: US 2016/0120507 A1

a9y United States

NINOMIYA et al. 43) Pub. Date: May 5, 2016
(54) ULTRASOUND DIAGNOSTIC DEVICE GOGF 1/16 (2006.01)
, GOGF 3/14 (2006.01)
(71)  Applicant: HITACHI ALOKA MEDICAL, LTD.,
Tokyo (IP) (52) US.CL

(72) Inventors: Atsushi NINOMIYA, Tokyo (IP);
Katsumi USAMI, Tokyo (IP);
Kazuyuki YANASE, Tokyo (IP);
Masaru YOKOYAMA, Tokyo (IP)

(21) Appl.No:  14/892,693

(22) PCTFiled:  May 28,2014

(86) PCT No.:

§ 371 (e)(1),
(2) Date:

PCT/JP2014/064144

Now. 20, 2015
(30 Foreign Application Priority Data
May 31,2013 (JP) e 2013-115269

Publication Classification

(51) Int.CL
AGIB 8/00 (2006.01)
GOGF 3/147 (2006.01)

CPC . A61B 8/464 (2013.01); A61B 8/56 (2013.01);
AGIB 8/462 (2013.01); GOGF 3/1431

(2013.01); GO6F 3/147 (2013.01); GO6F

1/1649 (2013.01)

(7) ABSTRACT

Provided is a compact ultrasound diagnostic device having a
high degree of freedom in a viewing position and a viewing
angle ofa display panel and having excellent operability. The
ultrasonic diagnostic device includes a main body (10) that
includes an operation panel (20); a first display (30) con-
nected to the main body through a supporter (60); and a
second display (40) detachably connected to the main body.
The second display (40) includes a transmission/reception
circuit that performs transmission or reception with the main
body (10). When the sub display 40 is detached, a connection
unit (25) on a side of the main body, to which the sub display
40 is connected, functions as a connection unit of the main
display 30.




May 5, 2016 Sheet 1 of 24 US 2016/0120507 A1

Patent Application Publication




Patent Application Publication =~ May 5, 2016 Sheet 2 of 24 US 2016/0120507 A1

|
ot
30

VERTICAL

DIRECTION eronT-gAck
DIRECTION




Patent Application Publication =~ May 5, 2016 Sheet 3 of 24 US 2016/0120507 A1

40 41

W
\ S0 e [
Vi

43
Fig. 3



Patent Application Publication =~ May 5, 2016 Sheet 4 of 24 US 2016/0120507 A1

31 30

fl
!
n

T C
(b)
Fig. 4



Patent Application Publication =~ May 5, 2016 Sheet 5 of 24 US 2016/0120507 A1




Patent Application Publication =~ May 5, 2016 Sheet 6 of 24 US 2016/0120507 A1

55
73
//’ﬂ‘/ / i
/ )
/ /\ 732 731 70

/ ,
| ! / (
A/ /\/ VERTICAL
I

i 7
P / DIRECT 10N

et :
SRt 1 8 )
\7‘ ~f b /712'
/‘ Fal LR W
/ // v/ Yy,
b g 753 TR
/ B
S
[ 718
//
SV
y
/ /

Fig 6 FRONT-BACK. DIRECTION




Patent Application Publication =~ May 5, 2016 Sheet 7 of 24 US 2016/0120507 A1




Patent Application Publication =~ May 5, 2016 Sheet 8 of 24 US 2016/0120507 A1

Fig.8

POSTURE A




Patent Application Publication = May 5, 2016 Sheet 9 of 24 US 2016/0120507 A1

64

(b)

R

s

Fig. 9




Patent Application Publication =~ May 5,2016 Sheet 100f24  US 2016/0120507 A1

POSTURE B




Patent Application Publication =~ May 5,2016 Sheet 110f24  US 2016/0120507 A1




Patent Application Publication =~ May 5,2016 Sheet 12 0f24  US 2016/0120507 A1




US 2016/0120507 A1

May 5, 2016 Sheet 13 of 24

Patent Application Publication

269

go 3
(Lroyeg s

P



US 2016/0120507 A1

May 5, 2016 Sheet 14 of 24

Patent Application Publication

o

it St

6e




US 2016/0120507 A1

May 5, 2016 Sheet 15 of 24

Patent Application Publication

GL 314




Patent Application Publication =~ May 5,2016 Sheet 16 0f24  US 2016/0120507 A1

20 40 31* /L/
\[\ " \j\ /
\\ \!\ # ) o &8

(a) |
Posi’tiohz
,z""»é{, _Pasition3
. o / i o
Po‘smom‘\ K 4

Fig. 16



Patent Application Publication =~ May 5,2016 Sheet170f24  US 2016/0120507 A1

Fie 1T



Patent Application Publication =~ May 5,2016 Sheet 18 0f24  US 2016/0120507 A1

Fig 18




Patent Application Publication =~ May 5,2016 Sheet 190f24  US 2016/0120507 A1




Patent Application Publication =~ May 5,2016 Sheet200f24  US 2016/0120507 A1

S
31{41)




Patent Application Publication =~ May 5,2016 Sheet210f24  US 2016/0120507 A1




US 2016/0120507 A1

May 5, 2016 Sheet 22 of 24

Patent Application Publication

(oov) o

033

oct 1

oz 7/

0Ty /]

d34AT4OSNVYHL
SSATIYIM

N

dITI041INOD AVIdSIA

L1IN0YIJ NOILld303y
/NOISSINSNVYL
aNNOSYdLIN
d01J3ANNOO 3404d

o,

s

AV1dSI1d

d3ATFOSNYYL
SSIATIIIM

331A30 ONI1VH3dO

d3TI0HINOD AVIdSId

|
AJON3N
z

091

osd

08

39044 dNNOSYYLIN

LINJYIO NOI1d303d
/NOTSSINSNYYL
dNNOSYYLIN

4O134NNOO 34904d

4377041INCO NIVW

08T

s

0]



€¢ 814

JAOW ONIAVId JOVHWI

US 2016/0120507 A1

o00TsS
S
3 Z30ON NOILYNINYXT NI 14V1S NOILYNIWYX3
& Ov TaNYd AvV1dsia Sl M
[-5)
m €00TS
00N AV1dSIO-ONOW S001S
- ONIL13S
= | woIER A lesla
» y ¢NO GINYNL e
. £007S Of TINVd AV1dSIQ SI
< ON
M| 300m Avidsia-vna
v00ls TOO0TS
7k009 NIVA 01 G319INNOD
Ov T3NVd AV1dSIG SI —
0001 S

Cm D

Patent Application Publication



Patent Application Publication =~ May 5,2016 Sheet240f24  US 2016/0120507 A1

/ /'jl.i*".'. ......... T — : i\
/7 WENUSGREEN )

IMAGING MODE
SELECTION

TWAGTNG CONDIT TON
SETTING
TWAGTNG CONDITTON

\\\ 7 SETTING /) /J/‘

Fig. 24



US 2016/0120507 A1l

ULTRASOUND DIAGNOSTIC DEVICE

TECHNICAL FIELD

[0001] The present invention relates to an ultrasound diag-
nostic device, and more particularly, to an ultrasound diag-
nostic device including two displays.

BACKGROUND ART

[0002] Inanultrasound diagnostic device, in order to allow
apatientand other persons in addition to an examiner to easily
view a display panel that displays an ultrasound image, vari-
ous types of mechanisms that support the display panel to a
device main body to rotate (turn) or move up and down the
display panel with respect to the device main body have been
proposed (PTL 1). Further, most of the ultrasound diagnostic
devices in the related art include a mechanism that folds the
display panel from a standing posture to a horizontal posture
when the device is not used, for example.

[0003] Further, inorderto increase the degree of freedom in
viewing the display panel, a device in which a display unit
provided with a display panel is provided independently of a
main body of an ultrasound diagnostic device and a cart
portion of the display unit is connectable to a cart portion of
the main body has been proposed (PTL 2).

CITATION LIST
Patent Literature
[0004] PTL 1: JP-A-2011-147786
[0005] PTL 2: JP-A-2010-46374
SUMMARY OF INVENTION
[0006] In an ultrasound diagnostic device in the related art

in which a display panel is fixed to a device main body, a
rotating mechanism or a vertical movement mechanism is
provided as a support mechanism, but there is a restriction in
a movement range of the display panel. On the other hand,
when a display panel is mounted as a display unit structure
provided separately from a main body, the entire device
including the main body and the display unit becomes bulky,
and a wide space is necessary for transportation or accommo-
dation.

[0007] An object of the invention is to provide an ultra-
sound diagnostic device which is generally compact, having
ahigh degree of freedom in a viewing position and a viewing
angle of a display panel and having excellent operability.
[0008] In order to achieve the above object, an ultrasound
diagnostic device of the invention includes two displays. One
display (first display) is fixed to a device main body through
a support mechanism, and the other display (second display)
is detachably mounted to the main body. Here, the “main
body” of the invention represents a device main body includ-
ing an operation panel, and “detachably mounted to the main
body”, “connected to the main body”, or the like includes a
case of “detachably mounted to the operation panel” or “con-
nected to the operation panel”.

[0009] A display connection unit for connection of at least
one of two displays is provided in the main body (operation
panel). The ultrasound diagnostic device is operated in a
dual-display mode where two displays are operated when the
detachable second display is connected to the display con-
nection unit. The first display is supported to the main body to
be movable from a rear position of the second display to an
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upper or front position thereof, and can move without colli-
sion with the second display connected to the main body.
[0010] When the detachable second display is detached
from the display connection unit, the first display is connected
to the display connection unit, and the ultrasound diagnostic
device is operated in a mono-display mode where an ultra-
sound image or the like is displayed on one display. Here, the
first display is connected to the display connection unit. Fur-
ther, the second display detached from the display connection
unit performs transmission or reception with the main body in
a wireless manner to function as a display panel.

[0011] According to the invention, since the second display
which is detachably mounted to the main body, in addition to
the first display fixed to the main body, is provided, it is
possible to view an ultrasound image at a free posture by the
second display detached from the main body. Further, pro-
viding a connector for the first display and a connector for the
second display in the main body as a common one connection
unit, and connecting the second display to the main body, it is
possible to increase the degree of freedom in display such as
a large screen display or a division display using the two
display panels.

[0012] Further, by providing a mechanism that allows an
operation of jumping over the second display in a support
mechanism of the first display, even in a state where the
second display is connected to the main body, it is possible to
smoothly perform the operation of the first display.

BRIEF DESCRIPTION OF DRAWINGS

[0013] FIG. 1 is a perspective view illustrating an overall
outline of an ultrasound diagnostic device according to a first
embodiment.

[0014] FIG. 2 is a side view illustrating main parts of the
ultrasound diagnostic device shown in FIG. 1.

[0015] FIG. 3isadiagramillustrating a second display (sub
display) in a state of being detached from a main body.
[0016] FIG. 4(a) is a perspective view illustrating a display
connection unit of the main body, and FIG. 4 (b) is a perspec-
tive view illustrating an end portion of the display connected
to the connection unit.

[0017] FIG. 5 is a side sectional view illustrating the con-
nection unit to which a display is connected.

[0018] FIG. 6is a diagram schematically illustrating a sup-
port mechanism for an operation panel.

[0019] FIG. 7 is a diagram illustrating a supporter of a first
display (main display) supported by the main body.

[0020] FIG. 8 is a diagram illustrating a posture example
(posture A) of the second display connected to the connection
unit.

[0021] FIGS.9(a) and 9(b) are diagrams illustrating a posi-
tional change of the first display at the posture A ofthe second
display shown in FIG. 8.

[0022] FIG. 10 is a diagram illustrating another posture
example (posture B) of the second display connected to the
connection unit.

[0023] FIG. 11 is a diagram illustrating a positional change
of the first display at the posture B of the second display
shown in FIG. 10.

[0024] FIGS. 12(a) and 12(b) are diagrams illustrating an
operation when the first display supported by the main body
is connected to the connection unit.

[0025] FIG. 13 is a perspective view illustrating a display
supporter of an ultrasound diagnostic device according to a
second embodiment.
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[0026] FIG. 14 is a side view illustrating a dual-display
state in the second embodiment.

[0027] FIG. 15 is a side view illustrating a mono-display
state in the second embodiment.

[0028] FIGS. 16(a) and 16(b) are diagrams illustrating a
motion of a first display in the ultrasound diagnostic device of
the second embodiment.

[0029] FIG. 17 is a perspective view illustrating a modifi-
cation example of the display supporter of the second
embodiment.

[0030] FIG. 18 is a side view illustrating a dual-display
state in the modification example shown in FIG. 17.

[0031] FIG. 19 is a side view illustrating a mono-display
state in the modification example shown in FIG. 17.

[0032] FIG. 20 is a sectional view illustrating main parts of
an ultrasound diagnostic device according to a third embodi-
ment.

[0033] FIG. 21 is a diagram illustrating a transverse move-
ment of a display of an ultrasound diagnostic device of the
third embodiment.

[0034] FIG. 22 is a functional block diagram illustrating an
ultrasound diagnostic device according to a fourth embodi-
ment.

[0035] FIG.23 is aflowchartillustrating an operation of the
ultrasound diagnostic device of the fourth embodiment.
[0036] FIG. 24 is a diagram illustrating a display screen
example of a second display.

DESCRIPTION OF EMBODIMENTS

[0037] An ultrasound diagnostic device of embodiments of
the invention includes a main body that includes an operation
panel, a first display that is connected to the main body
through a supporter, and a second display that is detachably
connected to the main body. The second display that is
detachably connected to the main body includes a transmis-
sion/reception circuit that performs transmission or reception
of a signal with the main body. Further, the main body
includes a display connection unit that is detachably con-
nected to the second display, and the first display and the
second display include an end portion that is engaged with the
display connection unit. The ultrasound diagnostic device of
the embodiments may be operated in an operating mode
(dual-display mode) where the second display is connected to
the display connection unit and the first display and the sec-
ond display function as displays connected to the main body,
and in an operating mode (mono-display mode) where the
second display is detached from the main body and the first
display is connected to the display connection unit.

[0038] Hereinafter, the embodiments of the ultrasound
diagnostic device of the invention will be described with
reference to the accompanying drawings.

First Embodiment

[0039] FIG. 1 is a perspective view illustrating an overall
outline of an ultrasound diagnostic device 100 of a first
embodiment, and FIG. 2 is a side view illustrating main parts
of the ultrasound diagnostic device shown in FIG. 1. In the
figures, a left side is a front side of the device, and a side
opposite thereto is a rear side. As shown in the figures, the
ultrasound diagnostic device 100 includes a main body 10, an
operation panel 20 fixed to the main body 10 through a sup-
port mechanism, two displays 30 and 40, and a probe housing
50 for storing an ultrasound probe (not shown), as main
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components. The displays 30 and 40 have respectively inde-
pendent functions and thus are not in a main-sub relationship,
but hereinafter, for ease of description, the display (first dis-
play) 30 is referred to as a main display 30, the display
(second display) 40 is referred to as a sub display 40. Further,
when it is not necessary that the displays 30 and 40 are
distinguished from each other, the displays 30 and 40 are
simply referred to as displays.

[0040] Themainbody 10 includes a housing 11 that accom-
modates therein an electronic circuit and the like which are
main components of the ultrasound diagnostic device. Fur-
ther, a cart 13 is provided in a lower portion of the housing 11,
and a handle 15 used when an operator moves the device is
provided in an upper portion of the housing 11.

[0041] The operation panel 20 is a component that per-
forms an input operation for operating the main body 10.
Although not shown, input devices (not shown) such as but-
tons, keys, or a pointing device for receiving an input are
provided on an upper surface of the operation panel 20 at a
predetermined arrangement. The operation panel 20 is sup-
ported by the support mechanism fixed to the housing 11 and
is disposed in an upper portion of the housing 11. The support
mechanism for the operation panel 20 includes a mechanism
capable of rotating the operation panel 20 around a vertical
axis, moving the operation panel 20 in the horizontal direc-
tion (front-back direction/lateral direction), swing, and mov-
ing the operation panel 20 in the vertical direction. Further, on
the rear side of the operation panel 20, a display connection
unit (hereinafter, simply referred to as a connection unit) 25
for connection of the main display 30 and the sub display 40
is provided. Details of the structure of the connection unit 25
will be described later.

[0042] The main display 30 is supported by a supporter
fixed to an upper portion of the housing 11 or the rear surface
of the operation panel 20, and is electrically connected to the
main body 10 through a cable (not shown). In this embodi-
ment, although its configuration is not particularly limited,
the main display 30 has a display surface of a screen larger
than that of the sub display 40, and shares display content
with the sub display 40 according to characteristics such as
the number of pixels or definition in a state where the sub
display 40 is connected to the main body 10.

[0043] The supporter of the main display 30 includes a
connecting mechanism 60 which is a combination of plural
mechanisms capable of rotating the main display 30 around a
vertical axis, moving the main display 30 in the horizontal
direction, and moving the main display 30 in the vertical
direction. Although details of the connecting mechanism 60
will be described, the main display 30 can move from a rear
surface (rear side) position to a front surface position with
reference to the sub display 40 connected to the connection
unit 25 by the connecting mechanism 60. Further, a structure
connected to the connection unit 25 provided in the operation
panel 20 is provided at a lower end of the main display 30, and
in a state where the sub display 40 is detached from the
connection unit 25, the main display 30 may be connected to
the connection unit 25 through the structure.

[0044] As shown in FIG. 3, the sub display 40 is a tablet-
type display device, and includes a display surface 41 of a
touch panel type. A drive circuit and a transmission/reception
circuit for performing transmission or reception of a signal
with the main body 10, or the like are stored in the sub display
40. Further, a structure connected to the connection unit 25
provided in the operation panel 20 is provided on one surface
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43 orthogonal to the display surface 41. The sub display 40 is
detachably mounted to the connection unit 25, and is electri-
cally connected to the main body 10 through a terminal pro-
vided in the connection unit 25 in a state of being connected
to the connection unit 25, so that transmission or reception of
asignal or data can be performed with the main body 10. Ina
state where the sub display 40 is detached from the connec-
tion unit 25, the sub display 40 functions as an independent
tablet-type display device. In addition, the sub display 40 may
perform the transmission or reception of the signal or data
with the main body 10 in a wireless manner, and in this case,
the sub display 40 functions as a simple ultrasound diagnostic
device. The function of the sub display 40 that functions as the
simple ultrasound diagnostic device will be described in other
embodiments.

[0045] Theprobe housing50 is amember including a probe
holder 51 and a jelly holder 52 for accommodating an ultra-
sound probe or jelly. The probe housing 50 is fixed to an upper
end of the support mechanism of the operation panel 20 so
that the probe holder and the jelly holder are disposed on
opposite sides of the operation panel 20, and may move
integrally together with the operation panel 20. A portion that
connects right and left portions of the probe housing 50 on the
front side of the operation panel 20 also serves as an operation
handle 55 of the operation panel 20. By operating the opera-
tion handle 55, the operation panel 20 can rotate or slide, for
example.

[0046] Next, the structure of the connection unit 25 of the
operation panel 20 and the structure of the end portion of the
display 30 (40) connected thereto will be described with
reference to FIGS. 4 and 5. FIG. 4(a) is a top view of the
connection unit, FIG. 4(b) is a diagram illustrating an end
portion of a display connected to the connection unit, and
FIG. 5 is partial sectional view illustrating a state where the
display is connected to the connection unit.

[0047] The connection unit 25 is provided to be rotatable
around an axis Pa along one surface of a housing that forms
the operation panel 20, and thus, an angle of the display panel
connected to the connection unit 25 with respect to the opera-
tion panel 20 can be changed. As shown in FIGS. 4(«) and 5,
the connection unit 25 is an elongated member formed by a
concave portion having a U-shaped (channel shape) section,
and is mounted to the rear surface of the operation panel 20 so
that its length direction is parallel to the rear surface of the
operation panel 20. The concave portion serves as an accom-
modating part that accommodates an end portion of the dis-
play 30 or 40, and there are provided on the bottom thereof, a
connector 251 for electrically connecting the display 30 or 40
to the main body 10 and a protrusion 252 which serves as a
guide when the display panel is inserted into the accommo-
dating part. Further, a locking mechanism 253 that fixes the
display at a position where the display panel is inserted into
the concave portion is provided. As the locking mechanism
253, a known mechanism in which a key-shaped member
slides or rotates to be engaged with a hole of an opponent to
be locked is used.

[0048] On theother hand, as shown in FIG. 4(b), in one end
surface of the display 30 or 40, a portion having approxi-
mately the same width as an inner width of the concave
portion of the connection unit 25 is formed. Further, in an end
surface of this portion, holes with which two protrusions 252
of the connection unit 25 are engaged are formed at the same
interval as that of the protrusions 252. A concave terminal to
be connected to the connector 251 is formed at an intermedi-
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ate position between the two holes. With such an end struc-
ture, when the end portion of the display 30 or 40 is inserted
into the concave portion of the connection unit 25, the display
30 or 40 is mechanically and electrically connected to the
main body. Since the main display 30 is connected to the main
body through the cable, a concave portion that accommodates
the connector 251 may simply function as a mechanical con-
nector. In this case, the main body may recognize whether the
display connected to the connection unit 25 is the main dis-
play 30 or the sub display 40 based on the connection of the
sub display 40 to the connector 251.

[0049] The main body of the ultrasound diagnostic device
in the invention refers to an entire device including the main
body 10 and the operation panel 20 excluding the displays 30
and 40.

[0050] Next, details and operations of the respective sup-
port mechanisms of the operation panel 20 and the main
display 30 in the ultrasound diagnostic device 100 of this
embodiment will be described.

[0051] First, the support mechanism of the operation panel
20 will be described with reference to FIG. 6. FIG. 6 is a
schematic side view illustrating the mechanism when seen on
a lateral side of the ultrasound diagnostic device 100. In the
figure, arrow A represents a vertical direction of the device,
and arrow B represents a front-back direction of the device.
As shown in the figure, the support mechanism 70 includes a
vertical moving part 71 that is mounted to a bottom surface of
the housing 11 to be slidable in the front-back direction, a
horizontal moving part 73 that is mounted to an upper end of
the vertical moving part 71 to be movable in the front-back
direction, a swing part 75 that is mounted to the horizontal
moving part 73 at one end thereof to be rotatable around a
shaft 754, and a rotating part 77 that is mounted to the other
end of the swing part 75 to be rotatable around a shaft 755.
The rotating part 77 includes a rotating shaft supporter 771
that is rotatably mounted to the swing part 75 and a rotating
shaft 773, and the operation panel 20 is fixed to a plate
member (not shown) fixed to the rotating shaft 773 of the
rotating part 77 by a fastening screw or the like.

[0052] The vertical moving part 71 includes a fixing mem-
ber 715 that slides on a front-back rail (not shown) fixed to the
bottom surface of the housing 11, a support column 711 fixed
to the fixing member 715, and a cylinder 712 that is fitted to
the support column 711 and moves in the vertical direction
along the support column 711. The horizontal moving part 73
is fixed to an upper end of the cylinder 712. The support
column 711 and the cylinder 712 may be configured by a
known drive mechanism such as a hydraulic cylinder or an air
cylinder, and may be operated by an operating pedal or a
handle (not shown).

[0053] The horizontal moving part 73 includes a guide 731
fixed to the upper portion of the cylinder 712, and a slider 732
that is slidably engaged with the guide 731. An end of a swing
arm which forms the swing part 75 is fixed to one end of the
slider 732. The rotating shaft supporter 771 of the rotating
part 77 is fixed to the other end of the swing arm 75.

[0054] Due to the support mechanism 70, the operation
panel 20 fixed to the rotating part 77 can perform rotation
around the shaft 773, a front-back movement, and a vertical
movement, and can perform a vertical movement with a front-
back movement according to change in an angle of the swing
arm 75 with respect to the horizontal direction. By combining
the operations of these mechanisms, it is possible to achieve
various movements of the operation panel 20.
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[0055] Next, details of the supporter (connecting mecha-
nism 60) of the main display 30 will be described with refer-
ence to FIGS. 7 to 12.

[0056] As shown in FIGS. 7 and 8, the connecting mecha-
nism 60 includes a fixing part 61 fixed to the upper surface of
the housing 11 of the main body 10, a pantograph-shaped link
part 63 that is connected to the fixing part 61 at one end
thereof, and a rotating part 65 that connects the other end of
the link part 63 to the rear surface of the main display 30, as
main components.

[0057] The fixing part 61 is a member having a structure in
which two plate portions (upper plate and lower plate) are
connected to each other at a predetermined interval. One end
of the link part 63 is fixed between the two plate portions to be
rotatable around an axis thatextends in a direction orthogonal
to a plate surface of the plate portions. The fixing part 61 is
fixed to the upper surface of the housing 11 of the main body
10 by a fastening screw or the like so that the plate portions are
inclined with respect to the panel surface 21 of the operation
panel 20.

[0058] The link part 63 is a link having a pantograph struc-
ture in which a pair of right and left link arms 631 and 632,
each of which has two arms connected to each other, are
combined. One end of each of the link arms 631 and 632 is
pivotally supported to the fixing part 61, and the other end
thereof disposed at a diagonal position with respect to the one
end is fixed to an intermediate member 64 having the same
structure as that of the fixing part 61. A distance between the
fixing part 61 and the intermediate member 64 is changed
according to an opening and closing operation of the pair of
link arms 631 and 632 which are disposed between the fixing
part 61 and the intermediate member 64, and thus, a distance
between the main display 30 and the operation panel 20 that
are connected to the intermediate member 64 through the
rotating part 65 may be changed. That is, the link part 63
functions as an expansion/contraction mechanism.

[0059] The intermediate member 64 is formed by a plate
member having a channel-shaped (U-shaped) section, and the
rotating part 65 is rotatably fixed to an upper plate portion
thereof.

[0060] The rotating part 65 is a rectangular parallelepiped
member having a small thickness with respect to sizes of a
length and a width thereof, and on two opposite side surfaces
thereof, shaft supporters 651 and 652 that fixes shafts which
are parallel to the side surfaces are formed. A shaft 661
supported by one shaft supporter 651 passes through a shaft
supporter 641 fixed to the intermediate member 64, and thus,
the rotating part 65 is rotatable around the shaft 661 with
respect to the intermediate member 64. A shaft 662 supported
by the other shaft supporter 652 passes through a shaft sup-
porter 67 fixed to the rear surface (surface opposite to the
display surface 31) of the main display 30, and thus, the main
display 30 is rotatable around the shaft 662 with respect to the
rotating part 65.

[0061] The main display 30 is disposed at a rear and upper
position with reference to the sub display 40 connected to the
operation panel 20 at a posture A of the sub display 40 shown
in FIG. 8, by the connecting mechanism 60 with such a
configuration. As shown in FIG. 9(a), by changing an angle
01 of the main display 30 with respect to the rotating part 65
from the above position, it is possible to change the angle of
the display surface 31 into an angle for easy viewing of an
operator. Further, as shown in FIG. 9(4), by changing an angle
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02 of the rotating part 65 with respect to the link part 63, it is
possible to change a vertical position of the main display 30.
[0062] Further, as shown in FIG. 10, by changing the angle
of the connection unit 25 with respect to the operation panel
20, when the sub display 40 is disposed at an angle (posture B)
close to a vertical posture compared with the posture shown in
FIG. 8, for example, as shown in FIG. 11, by increasing the
angle 01 of the main display 30 with respect to the rotating
part 65 or the angle 02 of the rotating part 65 with respect to
the link part 63 and changing a distance between one pair of
link arms of the link part 63, it is possible to move the main
display 30 to be close to the sub display 40 as indicated by an
arrow, and thus, it is possible to position the main display 30
on an upper side of the sub display 40.

[0063] Here, when the main display 30 moves to be close to
the sub display 40 and then rotates, the main display 30
collides with the sub display 40. This collision can be pre-
vented if the operator surely performs the change of the angle
of the main display 30 prior to the operation of the link part
63, but the operation of the link part 63 may be mechanically
restricted in association with the position of the main display
30. Such a mechanism may employ various locking mecha-
nisms.

[0064] Forexample, when a locking mechanism of the link
part 63 that interlocks with the operation of the rotating part
65 is provided, and when the angle 02 with respect to the link
part 63 is small, that is, in a state where the rotating part 65 is
folded with respect to the link part 63, the locking mechanism
locks the operation of the link part 63 to prevent the main
display 30 from moving to the sub display 40. Further, the
rotating part 65 rotates to reach a predetermined angle, the
locking may be released. In this way, by restricting an expan-
sion/contraction range of the link part 63 in association with
the rotation angle of the rotating part 65, it is possible to avoid
collision of the main display 30 and the sub display 40 regard-
less of the opening angle of the sub display 40, and to achieve
various postures of the sub display 40.

[0065] As another method, a locking mechanism may be
provided in the connection unit 25 of the sub display 40.
Specifically, a configuration in which a wire wound by rota-
tion (rotation in a clockwise direction shown in FIG. 9)
around the shaft 661 of the rotating part 65 is connected
between the shaft 661 and the main body side to which the
link part 63 is fixed and locking and releasing between the
wire and the main body side are performed by the locking
mechanism of the connection unit 25 may be used. When the
sub display 40 is connected to the connection unit 25, the wire
is connected to the main body side, and when the rotating part
65 rotates to lift the main display 30 upward, the link part 63
is operated to be pulled by the wire, so that the main display
30 moves close to the main body side. That is, the main
display 30 moves forwardly at a high position such that the
main display 30 does not collide with the sub display 40
connected to the connection unit 25. Further, when the sub
display 40 is detached from the connection unit 25, the lock-
ing mechanism provided in the connection unit 25 is released,
and the connection between the wire and the main body side
is released. Thus, it is possible to independently perform
movement of the main display 30 by means of the link part 63
and movement of the main display 30 by means of the rotating
part 65, respectively.

[0066] Further, in a state where the sub display 40 is
detached from the connection unit 25 of the operation panel
20, as shown in FIGS. 12(a) and 12(5), the main display 30
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moves forwardly by the link part 63 (arrow C), and the angle
02 of the rotating part 65 with respect to the link part 63 and
the angle 61 of the main display 30 with respect to the rotating
part 65 are changed, and thus, it is possible to connect the
main display 30 to the connection unit 25.

[0067] As described above, by operating the link part 63
and the rotating part 65, the main display 30 can move from
the rear position of the sub display 40 to the upper or front
position thereof without collision even in a state where the
sub display 40 is connected to the connection unit 25, and can
be connected to the connection unit 25 fixed to the operation
panel 20.

[0068] In the embodiment shown in FIG. 12, the connect-
ing mechanism 60 is provided so that the main display 30 is
connected to the connection unit 25 at a position where the
link part 63 is contracted (position where a distance between
the link arm 631 and the link arm 632 is maximum) and at a
position where the angle 62 of the rotating part 65 with
respect to the link part 63 is minimum, but the sizes of the
respective members that form the connecting mechanism 60
are not limited to the embodiment shown in the figures. The
sizes may be changed so that the operation range of the main
display 30 is enlarged.

[0069] For example, when the size of the link part 63 is
designed so that the distance between the link arms can be
increased from the state where the main display 30 is con-
nected to the connection unit 25, even in a state where the
main display 30 is connected to the connection unit, it is
possible to change the angle of the main display 30 with
respect to the operation panel 20 so that the main display 30
is forwardly inclined compared with the position shown in
FIG. 12. Further, the size of the rotating part 65 and the
connecting position thereof with the main display 30 may be
designed so that the main display 30 is connected to the
connection unit 25 at a position where the angle 062 of the
rotating part 65 is larger than 0°, and thus, it is possible to
change the angle of the main display 30 so that the main
display 30 is backwardly inclined compared with the position
shown in FIG. 12.

[0070] Hereinbefore, the mechanism of the supporter (con-
necting mechanism 60) of the main display 30 is described
with reference to FIGS. 7 to 12, but one characteristic of the
ultrasound diagnostic device of this embodiment is in that the
main display 30 which is connected to the main body 10 and
the detachable sub display 40 can be connected to the com-
mon connection unit 25. Accordingly, the supporter of the
main display 30 (connecting mechanism 60) is not limited to
the above-described supporter, and any mechanism may be
employed as long as the mechanism is capable of moving the
end portion of the main display 30 to a position where the end
portion is connected to the connection unit 25 provided in the
main body 10. For example, instead of the pantograph-shaped
link part 63 which is a mechanism capable of expanding or
contracting the distance between the connection unit 25 and
the main display 30, a link mechanism formed by only one
link arm, a slide mechanism formed by a cylinder and a slider,
or the like may be employed.

[0071] According to the ultrasound diagnostic device of
this embodiment, since the detachable sub display 40 is pro-
vided separately from the main display 30 supported by the
main body, when the sub display 40 is connected to the main
body, it is possible to enlarge an effective display area of the
display panel. Further, it is possible to realize various display
forms, for example, to display plural images having different
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times and modes to be easily viewed, or to use one display for
image display and the other display for a GUI, for example.
Further, when the sub display 40 is detached from the main
body, it is possible to move the sub display 40 to a free
position, and thus, it is possible to allow a patient who lies on
a bed or other persons to also view an image at an easy
viewing position.

[0072] Further, according to the ultrasound diagnostic
device of this embodiment, since the connection unit on the
main body side to which the detachable sub display 40 is
connected also functions as the connection unit for the main
display 30, when the sub display 40 is detached from the main
body, it is possible to connect the main display 30 to the
connection unit, and to perform display at a stable posture.

Second Embodiment

[0073] An ultrasound diagnostic device of a second
embodiment is characterized in that a turning function of a
display panel supported by a main body is additionally pro-
vided.

[0074] That is, in the ultrasound diagnostic device of this
embodiment, the supporter of the first display includes the
rotating part fixed to the rear surface of the display panel, the
expansion/contraction mechanism part that is fixed to the
main body side at one end thereof and has the variable dis-
tance between the main body and the other end thereof, and
the intermediate member that connects the rotating part to the
expansion/contraction mechanism part. Here, the rotating
part is fixed to the rear surface of the display surface through
a pivot part fixed to the rear surface, and the display panel is
supported to the rotating part in a turnable manner (Aspect 1.

[0075] Alternatively, the ultrasound diagnostic device of
this embodiment has a characteristic that the supporter of the
first display supported by the main body has a function of
turning the first display. That is, the ultrasound diagnostic
device of this embodiment has a configuration in which the
supporter of the first display includes the rotating part that is
rotatably fixed to the rear surface of the display surface, the
expansion/contraction mechanism part that is fixed to the
main body side at one end thereof and has the variable dis-
tance between the main body and the other end thereof, and
the intermediate member that connects the rotating part to the
expansion/contraction mechanism part. The rotating part is
connected to the intermediate member in a turnable manner
(Aspect 2).

[0076] Anyone of the mechanism (pivot) (Aspect 1) that
connects the display to the rotating part in a turnable manner
and the mechanism (Aspect 2) that connects the rotating part
to the intermediate member in a turnable manner may be
provided, or both of them may be provided.

[0077] In the ultrasound diagnostic device of this embodi-
ment, since configurations other than the supporter of the first
display are the same as in the first embodiment, description
thereof will not be repeated, and hereinafter, different mecha-
nisms will be described with reference to FIGS. 13 to 15. FIG.
13 is aperspective view illustrating a support mechanism seen
on a rear side of the device, FIGS. 14 and 15 are side views
thereof. In FIGS. 13 to 15, the same reference numerals are
given to the same components as in the first embodiment, and
description thereof will not be repeated.

[0078] A supporter 60 of a first display of this embodiment
includes a link part 63, an intermediate member 64, a second
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link part 68, a shaft member 69 fixed to an intermediate
member 64, and a pivot part 62 fixed to a rear surface 306 of
a main display 30.

[0079] The link part 63 includes a pair of link arms, similar
to the first embodiment shown in FIG. 1. One end of each link
arm is rotatably shaft-supported to a fixing part 61 fixed to a
main body 10, and the other end thereof is rotatably shaft-
supported to the intermediate member 64. The intermediate
member 64 is a member having a structure in which shafts of
the link arms are inserted between two parallel plates similar
to the first embodiment, in which an upper plate portion has
an inclined surface 644 formed on a rear side with reference
to a portion thereof where the shafts of the link arms are
supported between the upper plate portion and a lower plate
portion. The shaft member 69 is fixed to the inclined surface
64a. That is, as shown in the side view of FIG. 14, the plate
portions of the intermediate member 64 that shaft-supports
the link part 63 are disposed on a flat plane parallel to the link
part 63 fixed at an angle with respect to an operating surface
of an operation panel 20, but the inclined surface 64a that is
inclined with respect to the plate portions is disposed on an
approximately horizontal plane, and thus, vertically supports
the shaft member 69.

[0080] The shaft member 69 is a member including a cylin-
drical member 69a and a plate-shaped member 695 that
extends in a radius direction of the cylindrical member, in
which the cylindrical member 69q is fitted to a shaft Pb
provided on the upper plate portion of the intermediate mem-
ber 64, and the plate-shaped member 695 shaft-supports an
end portion of the second link part 68. Thus, the shaft member
69 can rotate around the shaft Pb provided in the intermediate
member 64, so that the second link part 68 connected to the
plate-shaped member 695 of the shaft member 69 and the
main display 30 can be turned around the shaft. Here, a
configuration in which the shaft member 69 is rotatably sup-
ported to the intermediate member 64 is described, but a
configuration in which the shaft member 69 is fixed to the
intermediate member 64 and does not turn is included in this
embodiment.

[0081] The second link part 68 includes a pair of arms 681
and 682 which are vertically disposed, and a concave portion
for being engaged with the shaft member 69 and the pivot part
62 is formed on opposite end portions of each of the arms 681
and 682. Atthe end portion connected to the shaft member 69,
the plate-shaped member 695 of the shaft member 69 is fitted
to the concave portions of the upper and lower arms 681 and
682, so that the upper and lower arms can rotate with respect
to the shaft member 69.

[0082] The pivot part 62 has a structure in which two mem-
bers of a supporter 621 having a structure similar to that of the
shaft member 69 and a turning part 622 that is rotatably
connected to the supporter 621 are combined. The supporter
621 and the turning part 622 are members having a cylindrical
portion and a plate-shaped portion that extends in a radius
direction of the cylindrical portion. Concave portions formed
in end portions of the upper and lower arms 681 and 682 are
fitted to the plate-shaped portion of the supporter 621 to
support the arms 681 and 682 to be rotatable. Further, a pivot
Pc is fixed to the cylindrical portion of the supporter 621
along its central axis, the cylindrical portion of the turning
part 622 is fitted to the pivot Pc, so that the turning part 622
canrotate around the pivot Pc. The plate-shaped portion of the
turning part 622 is shaft-supported to the shaft supporter 67

May 5, 2016

fixed to the rear surface of the main display 30, so that the
main display 30 can rotate with respect to the supporter 621.
[0083] 1In such a configuration of the supporter 60, a con-
figuration in which the distance between the main display 30
and the operation panel 20 is expanded or contracted using the
link part 63, and a configuration in which an angle of the
second link part 68 with respect to the link part 63 or an angle
of the main display 30 with respect to the second link part 68
is changed to change an angle of the display panel with
respect to the vertical direction or a position thereof in the
vertical direction are the same as in the first embodiment.
Further, as shown in FIG. 15, a configuration in which the
main display 30 can be connected to the connection unit 25 by
combining respective rotations of the link part 63 and the
second link part 68, in a state where the detachable sub
display 40 is not connected to the display connection unit 25
provided in the operation panel 20, is also the same as in the
first embodiment.

[0084] In addition to these operations, in the support
mechanism of this embodiment, the main display 30 may turn
around the shaft member 69 and/or the pivot part 62 (Pc). For
example, as shown in FIG. 16(a), the main display 30 may
turn around the pivot part 62 to change the direction of the
display surface 31. Further, as shown in FIG. 16(5), the sec-
ond link part 68 and the main display 30 may turn around the
shaft member 69 to move the main display 30 from an initial
position (Position 1) to a turning position (Position 2), and to
further turn the main display 30 from the position (Position 2)
around the pivot part 62 (turning to Position 3).

[0085] Ina state where the main display 30 is disposed ona
rear side of the sub display 40 as shown in FIG. 14, since a
turning range of the main display 30 does not overlap a
movement range where the sub display 40 is opened or closed
with respect to the operation panel 20, it is possible to reliably
prevent collision between them. Further, as described in the
first embodiment, by providing a restriction based on the
angle of the second link part 68 to the movement of the main
display 30 produced by the link part 63, or by providing a
locking mechanism that is operated according to the presence
or absence of connection of the sub display 40 to the connec-
tion unit 25, it is possible to perform a turning operation of the
main display 30 while preventing collision with the sub dis-
play 40 not only at the position shown in FIG. 14 but also in
various opening or closing angles of the sub display 40.
[0086] As described above, according to the ultrasound
diagnostic device of this embodiment, it is possible to provide
various movements including turning of the main display 30,
in addition to the effects of the first embodiment.

[0087] Inthisembodiment, similar to the firstembodiment,
instead of the pantograph-shaped link part 63, as a mecha-
nism capable of expanding or contracting the distance
between the main display 30 and the connector 25, a link
mechanism configured by only one link arm, a slide mecha-
nism configured by a cylinder and a slider, or the like may be
employed.

Modification Example

[0088] Instead of the link part 63 of the second embodi-
ment, a modification example of the supporter (connecting
mechanism) 60 that employs a slide mechanism are shown in
FIGS. 17 t0 19. FIG. 17 is a perspective view illustrating the
supporter 60 when seen on a rear side of the device, FIG. 18
is a side view illustrating a state where the sub display 40 is
connected to the display connection unit 25, and FIG. 19 is a
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side view illustrating a state where the sub display 40 is
detached from the display connection unit 25. In the figures,
the same reference numerals are given to the same compo-
nents as in the first and second embodiments.

[0089] Asshown in the figures, the supporter 60 of a display
employed in an ultrasound diagnostic device of this modifi-
cation example employs a slide mechanism 630 as a mecha-
nism that moves the main display 30 in a front-back direction.
The slide mechanism 630 includes a hollow cylindrical body
635 and a slider 636 that slides inside the cylindrical body, in
which the cylindrical body is fixed to a main body side at a
predetermined angle, and the slider is fixed to the intermedi-
ate member 64 at an end portion thereof disposed outside the
cylindrical body. A support structure from the intermediate
member 64 to the main display 30 is the same as in the second
embodiment.

[0090] Inthis modification example, the slider 636 slides so
that the main display 30 can move in the front-back direction,
from a position in back of the sub display 40 as shown in FIG.
18 to a front position where the main display 30 is connected
to the connection unit 25 as shown in FIG. 19. In this move-
ment, a configuration in which the main display 30 moves in
the vertical direction using rotation produced by the second
link part 68 and a configuration in which the main display 30
is turned using rotation produced by the shaft member 69 or
the pivot part 62 are the same as in the second embodiment.

Third Embodiment

[0091] An ultrasound diagnostic device of a third embodi-
ment is characterized in that a slide mechanism is additionally
provided to a connector of a display. Since other configura-
tions are the same as in the first and second embodiments,
different points will be mainly described hereinbefore.
[0092] FIG. 20 is a sectional view illustrating a connection
unit 250 fixed to the operation panel 20. The connection unit
250 includes a fixing part 255 fixed along an end surface 20a
of the operation panel 20, a sliding part 256 that is connected
to the fixing part 255 and is movable along the end surface 204
of the operation panel 20, and a display accommodating part
257 that is rotatably mounted to the sliding part 256.

[0093] Similar to the connection unit 25 of the first embodi-
ment shown in FIGS. 4 and 5, the display panel accommo-
dating part 257 is an elongated member formed by a concave
portion having a U-shaped section, and is mounted to the
sliding part 256 so that its length direction is parallel to the
rear surface of the operation panel 20. Thus, angles of the
displays 30 and 40 connected to the display panel accommo-
dating part 257 with respect to the operation panel 20 can be
changed. A configuration in which a connector 251 for elec-
trically connecting the display 30 or 40 to the main body 10
and a protrusion 252 which serves as a guide when the display
is inserted into the accommodating part are provided in the
concave portion of the display accommodating part 257, and
a configuration in which a locking mechanism 253 that fixes
the display is provided, are the same as in the first embodi-
ment.

[0094] An end surface of the fixing part 255 to which the
sliding part 256 is connected is formed in a rail shape, and a
key-shaped end surface of the sliding part 256 is engaged with
the rail-shaped end surface so that both of the end surfaces are
connected to each other, and thus, the sliding part 256 can
slide.

[0095] In this way, since the connection unit 250 has the
slide mechanism, movement of the display in the lateral
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direction, in addition to the opening or closing operation of
the display with respect to the operation panel 20, can be
performed, and thus, it is possible to move the display panel
connected to the connection unit 250 to a position for easy
viewing. Further, when the sub display 40 is connected to the
connection unit 250, the sub display 40 is at a position parallel
to the main display 30 which is the other display, and the main
display 30 and the sub display 40 do not collide with each
other due to the movement of the connection unit 250 in the
lateral direction.

[0096] When the main display 30 is connected to the con-
nection unit 250, the end portion of the main display 30
connected to the connection unit 250 and the end portion
(fixing part 61) of the supporter 60 fixed to the main body 10
cause lateral deviation when the connection unit 250 slides,
but it is possible to absorb the deviation by expansion/con-
traction and rotation of the link part 63 of the supporter 60.
This state is shown in FIG. 21.

[0097] In FIG. 21, a point P1 represents a position where
one end of the link part 63 is shaft-supported by the fixing part
61 fixed to the main body side. A point P2 represents a
position where the other end of the link part 63 is shafi-
supported by the intermediate member 64 fixed to the main
display 30 through the shaft supporter 67 and the rotating part
65. When the main display 30 moves from a position (position
A) indicated by a dashed line to a position (position B) indi-
cated by a single dot chain line as the connection unit 250
moves in a direction indicated by an arrow in the figure, the
point P1 of the link part 63 is stationary, but the point P2
linearly moves in the horizontal direction according to the
movement of the main display 30. Here, as the link part 63a
rotates around the point P1 while making a distance L1
between the point P1 and the point P2 lengthened (repre-
sented as 1.2, in which L.2>[.1) compared with a distance ina
case where the display 30 is disposed at the position A, the
link part 63 thus follows the horizontal movement of the
intermediate member 64 and the rotating part 65, that is, the
horizontal movement of the main display 30. In this way, even
when the lateral deviation is present between the position
where the main display 30 is fixed to the main body side
through the supporter 60 and the position where the main
display 30 is fixed to the main body side through the connec-
tion unit 250, the supporter 60 can ensure a smooth operation
of the main display 30 by its connecting mechanism.

[0098] According to this embodiment, since itis possible to
cause the display connected to the connection unit 250 to slide
in the lateral direction of the device, for example, it is possible
to move an image on the display to be close to a person who
wants to the image, and also to secure a wide space beside the
display when moving an ultrasound probe connected to the
ultrasound diagnostic device.

Fourth Embodiment

[0099] Next, an embodiment of an operation of the ultra-
sound diagnostic device of the invention will be described.

[0100] As described above, a main characteristic of the
ultrasound diagnostic device of the invention is in that the sub
display 40 is detachably mounted to the main body 10. This
embodiment is characterized in that a simple ultrasound
examination function is provided to the detachable display
panel so that functions of the ultrasound diagnostic device are
enlarged.
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[0101] A functional block diagram of the sub display 40
capable of functioning as a simple ultrasound diagnostic
device and a functional block diagram of the main body 10 are
shown in FIG. 22.

[0102] As shown in the figure, the main body 10 includes a
probe connector 110 to which an ultrasound probe 80 is
connected; a transmission/reception circuit 120 that transmits
an ultrasound signal to the ultrasound probe 80 through the
probe connector 110 and receives an echo signal (signal
obtained by converting ultrasound into an electric signal
using a transducer) received by the ultrasound probe 80; a
digital scan converter (DSC) 130; a display controller 140
that displays an ultrasound image such as an M mode ora B
mode, processed and imaged by the digital scanning con-
verter 130 on the main display 30 and the sub display 40; an
operating device 150 (including the operation panel 20) for
inputting a condition or a command necessary for examina-
tion to the main body 10; a memory 160 that stores parameters
or data necessary for examination, an ultrasound image, and
the like; a wireless transceiver 170 that performs wireless
communication with the sub display 40 detached from the
main body 10; and a main controller 180 that controls overall
operations of the respective components. A program or data
for operating various functions provided in the ultrasound
diagnostic device is provided in the main controller 180 and
the memory 160. Further, a display (main display 30) is
connected to the main body 10.

[0103] Although not shown in FIG. 22, an auxiliary device,
a power supply, or the like provided in a normal ultrasound
diagnostic device may be further provided.

[0104] Since the functions of the main body 10 other than
the display controller 140 are the same as in a conventional
ultrasound diagnostic device, detailed description about
respective components will be omitted. The display control-
ler 140 switches a display mode between a state where the sub
display 40 is connected to the main body 10 and a state where
the sub display 40 is detached from the main body 10.
Detailed operation thereof will be described later.

[0105] In order to realize a limited ultrasound examination
function, the sub display 40 includes a probe connector or an
ultrasound transmission/reception circuit 410, a display con-
troller 420, and a wireless transceiver 430. In addition,
although not shown, the sub display 40 may further include a
controller and a memory. The limited ultrasound examination
function refers to a function for performing limited examina-
tion with respect to a limited portion necessary for a round
visit in a hospital, or the like, and may be provided in the
controller or the memory provided in the sub display 40 as a
package. Alternatively, the sub display 40 may be connected
to the main body 10 to read the necessary function from the
main controller 180 or the memory 160 in the main body 10.
A mechanism of a connection unit that connects the sub
display 40 to the main body 10 may employ the mechanism
described in the first to third embodiments.

[0106] The ultrasound diagnostic device 100 having such a
configuration may be operated in an operating mode (dual-
display mode) where the sub display 40 is connected to the
main body 10 and an operating mode (mono-display mode)
wherethe sub display 40 is not connected to the main body 10.
Further, the ultrasound diagnostic device 100 may be oper-
ated in an operating mode (image reading mode) where the
sub display 40 that is not connected to the main body 10 is
operated as a simple ultrasound diagnostic device 400 and
performs transmission or reception with the main body 10 in
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a wireless manner, and an ultrasound image obtained by the
simple ultrasound diagnostic device 400 is displayed on the
main display 30 of the ultrasound diagnostic device 100.
[0107] An example of an operation in the ultrasound diag-
nostic device 100 is shown in FIG. 23.

[0108] If the ultrasound diagnostic device 100 starts its
operation as power is supplied thereto, first, it is determined
whether the sub display 40 is electrically connected (S1000).
When the sub display 40 is connected, the ultrasound diag-
nostic device 100 is operated in the dual-display mode where
both of the main display 30 that is already connected and the
sub display 40 are used as displays (S1001). In this mode, a
region for display content of the main display 30 and a region
for display content of the sub display 40 are appropriately
divided (S1002), and then, examination is started (S1003).
The region division is arbitrary, but for example, when the
ultrasound diagnostic device having the structure shown in
FIG. 11is used, the sub display 40 that is close to the operation
panel 20 may be used as a display for a GUI or the like, and the
main display 30 having a large screen may be used as a
display for an ultrasound image. Further, images for different
sections or images obtained at different times may be dis-
played on the two display panels, so that an examiner may
compare the images. FIG. 24 shows a display example of the
display surface 41 of the sub display 40. In FIG. 24, an upper
diagram shows a state where an image is displayed, and a
lower diagram shows a state where a Ul is displayed.

[0109] When the sub display 40 is not connected to the
ultrasound diagnostic device 100 or when the sub display 40
is detached from the main body from the dual mode state (NO
in S1000), it is determined whether the sub display 40 is
supplied with power to be operable (S1004), and when the sub
display 40 is in the operable state, it is determined whether the
operating mode of the sub display 40 is an examination mode
or a display mode (S1005).

[0110] Whenthe operating mode ofthe sub display 40 is the
examination mode, an echo signal received by the ultrasound
transmission/reception circuit 410 of the display panel
through the ultrasound probe 80 connected to the sub display
40 is transmitted to the ultrasound diagnostic device 100 by
the wireless transceivers 430 and 170. The ultrasound diag-
nostic device 100 processes the signal in the same way as ina
signal received by the ultrasound transceiver 120, and dis-
plays the result on the main display 30 by the DSC 130. That
is, the ultrasound diagnostic device 100 is operated in the
image reading mode where an ultrasound image received by
the sub display 40 that functions as the simple ultrasound
diagnostic device 400 is displayed on the main display 30
(51006).

[0111] When the sub display 40 is operated in the display
mode (NO in S1005), the sub display 40 may be used as an
auxiliary display device in the dual-display mode (S1001), or
may be used as a touch panel that displays an ultrasound
image or receives an input of an examiner.

[0112] When power is not supplied to the sub display 40
(NO in S1004), the ultrasound diagnostic device 100 may be
operated, in a similar way to a conventional mono-display
device (S1007).

[0113] According to the ultrasound diagnostic device of
this embodiment, it is possible to variously use the sub display
40 according to the mounted or detached state of the sub
display 40 which is detachably mounted to the ultrasound
diagnostic device 100, and to realize various display modes.
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[0114] The operation shown in FIG. 23 is an example of an
operation of the ultrasound diagnostic device of this embodi-
ment, and the invention is not limited to the shown flow, and
modifications may be made. For example, it is preferable that
the sub display 40 has a simple examination function in
addition to the function of the display panel, but this configu-
ration is not essential, and the sub display 40 may be used as
adevice only for display. In this case, steps S1005 and S1006
in FIG. 23 are not necessary.

INDUSTRIAL APPLICABILITY

[0115] According to the invention, it is possible to greatly
increase the degree of freedom in examination and the degree
of freedom in image display, in ultrasound diagnosis.

REFERENCE SIGNS LIST
[0116] 10 main body
[0117] 20 operation panel
[0118] 25 display connection unit
[0119] 30 main display (first display)
[0120] 40 sub display (second display)
[0121] 50 probe housing
[0122] 60 supporter (connecting mechanism)
[0123] 63 link part (expansion/contraction mechanism)
[0124] 65 rotating part
[0125] 67 shaft supporter
[0126] 68 second link part (rotating part)
[0127] 69 shaft member
[0128] 70 operation panel support mechanism
[0129] 80 probe
[0130] 100 ultrasound diagnostic device
[0131] 110 probe connector
[0132] 120 ultrasound transmission/reception circuit
[0133] 140 display controller
[0134] 150 operating device
[0135] 170 wireless transceiver
[0136] 400 simple ultrasound diagnostic device
[0137] 420 display controller
[0138] 430 wireless transceiver

1. An ultrasound diagnostic device comprising:

amain body that includes an operation panel,

a first display that is connected to the main body through a
supporter; and

a second display that is detachably connected to the main
body,

wherein the second display includes a transmission/recep-
tion circuit that performs transmission or reception with
the main body.

2. The ultrasound diagnostic device according to claim 1,

wherein the main body includes a display connection unit
that is detachably connected to the second display, and
the first display and the second display include an end
portion that is engaged with the display connection unit.
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3. The ultrasound diagnostic device according to claim 1,

wherein the supporter includes a connection mechanism
that moves the first display between a first position
where the first display is disposed on a rear side of the
second display connected to the main body and a second
position where the first display is disposed on an upper
or front side of the second display.

4. The ultrasound diagnostic device according to claim 3,

wherein the connection mechanism includes an expansion/
contraction mechanism part that is fixed to the main
body at one end thereof and a rotating part that is con-
nected between the other end of the expansion/contrac-
tion mechanism part and the first display, and the rotat-
ing part is rotatably connected to each of the expansion/
contraction mechanism part and the first display.

5. The ultrasound diagnostic device according to claim 4,

further comprising:

a pivot part between the expansion/contraction mechanism
part and the rotation part and/or between the rotation
part and the first display.

6. The ultrasound diagnostic device according to claim 4,

wherein the expansion/contraction mechanism part
includes a link mechanism.

7. The ultrasound diagnostic device according to claim 1,

wherein the second display is a tablet-type display panel
including a wireless transmission/reception circuit.

8. The ultrasound diagnostic device according to claim 2,

wherein the display connection unit is provided to be rotat-
able with respect to the operation panel fixed to the main
body.

9. The ultrasound diagnostic device according to claim 2,

wherein the display connection unit is provided to be slid-
able with respect to the operation panel fixed to the main
body.

10. The ultrasound diagnostic device according to claim 1,

farther comprising:

a controller that operates the ultrasound diagnostic device
in any one mode among a dual-display mode where the
first display and the second display connected to the
main body function together as display panels and a
mono-display mode where display content of the second
display detached from the main body is displayed on the
first display.

11. An ultrasound diagnostic device comprising:

a main body that includes an operation panel;

a first display that is connected to the main body through a
supporter; and

a second display that is detachably connected to the main
body,

wherein the supporter includes a connection mechanism
that moves the first display between a first position
where the first display is disposed on a rear side of the
second display connected to the main body and a second
position where the first display is disposed on an upper
or front side of the second display.
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