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Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] The present invention relates to an ultrasound
diagnostic apparatus, and in particular, to a transportable
ultrasound diagnostic apparatus which can be carried.

2. Description of the Related Art

[0002] A transportable ultrasound diagnostic appara-
tus which can be easily carried and which can be used
in alocation to which the ultrasound diagnostic apparatus
is carried is known. For example, JP Hei 10-5221 A dis-
closes a transportable ultrasound diagnostic apparatus
having a keyboard unit which is pivotably supported on
a body having an integrated display unit and which is
opened and closed through pivoting of the keyboard unit.
More specifically, the keyboard unit is pivotably support-
ed near a lower end of a front side of the body, and the
keyboard unit positioned extending from the front side of
the body toward the front side can be pivoted to the upper
direction, to close the keyboard unit in a manner to op-
pose the front side on which the display unit is provided,
resulting in a storage state. The apparatus is carried in
this state by holding a handle placed on an upper surface
of the body.

[0003] In the device described in JP Hei 10-5221 A,
the display unit is fixed, and the orientation of the display
unit cannot be changed as desired by the operator, and
thus the operability is inferior.

[0004] US 2002/181193 A1 discloses an ultrasonic di-
agnosis apparatus comprising a box-shaped body and a
lid-shaped display unit fitted on one side of the box-
shaped body. The lid-shaped display unit can be opened
and closed as a lid for the box-shaped body and is pro-
vided with a display. The lid-shaped display unit is con-
nected via two hinges with the box-shaped body.

SUMMARY OF THE INVENTION

[0005] The present invention advantageously pro-
vides an ultrasound diagnostic apparatus having a su-
perior operability and a superior transportability. Accord-
ing to another aspect of the present invention, an ultra-
sound diagnostic apparatus having a superior storage
characteristic is provided. According to the present in-
vention, there is provided a transportable ultrasound di-
agnostic apparatus as defined in the appended claims.
[0006] According to one aspect, there is provided a
transportable ultrasound diagnostic apparatus compris-
ing a body to which a display unit is integrated, an oper-
ation panel provided for operation of the ultrasound di-
agnostic apparatus, and a connecting member to which
the body and the operation panel are pivotably linked
around axes which differ from each other, and which con-
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nects the body and the operation panel.

[0007] According to another aspect, there is provided
a transportable ultrasound diagnostic apparatus com-
prising a body, an operation panel provided for operation
of the ultrasound diagnostic apparatus, and a connecting
member to which the body and the operation panel are
pivotably linked around axes which differ from each other,
and which connects the body and the operation panel,
wherein the body and the operation panel can be pivoted
to an upright state and can be closed, to result in a stor-
agestate. According to another aspect of the present in-
vention, it is preferable that the ultrasound diagnostic ap-
paratus further comprises a handle which is placed on
an upper portion of the body and which is raised and
used during carriage, a slide rod which engages the han-
dle and slides along the body, and which has a follower,
and a guide plate whichis fixed to the connecting member
and which has a guide channel which receives the fol-
lower, wherein, when the follower is positioned within the
guide channel, the follower moves in the guide channel
with raising of the handle and is guided by the guide chan-
nel so that the body is pivoted to the upright state.
[0008] According to another aspect, there is provided
a ultrasound diagnostic apparatus comprising an opera-
tion panel which pivots around a horizontal axis with re-
spect to a supporting member so that the operation panel
can be opened and closed, a frictional torque applying
unit which applies a frictional torque which resists an
opening operation of the operation panel and which
blocks pivoting of the operation panel due to a weight of
the operation panel until the operation panel is opened
to a first angle, and an elastic torque applying unit which
applies a torque by an elastic force in a closing direction
of the operation panel when the operation panel is
opened to an angle of greater than or equal to a second
angle.

[0009] According to another aspect, there is provided
a ultrasound diagnostic apparatus comprising an opera-
tion panel which pivots around a horizontal axis with re-
spect to a supporting member so that the operation panel
can be opened and closed, a hinge shaft which is fixed
on the supporting member and which is placed coaxially
with the pivoting axis of the operation panel, a frictional
bush which is fixed on the operation panel, through which
the hinge shaft is inserted, and which generates a fric-
tional torque through relative rotation with the hinge shaft,
and a torsion spring which has a helical portion through
which the hinge axis passes, a first end which extends
from the helical portion in parallel to the hinge shaft, and
a second end which extends from the helical portion in
a direction diverting from the hinge shaft. The hinge shaft
has a large-diameter portion which is thicker than a por-
tion through which the torsion spring passes and which
has a recess which receives the first end of the torsion
spring, the first end can be moved in the recess in the
circumferential direction within a range defined by two
end surfaces of the recess in the circumferential direc-
tion, and the operation panel comprises an engagement
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plate which engages the second end of the torsion spring.
The frictional torque generated by the frictional bush
blocks pivoting of the operation panel due to a weight of
the operation panel until the operation panel is opened
to a predetermined angle, the first end of the torsion
spring contacts one end surface of the recess receiving
the first end when the operation panel is opened to the
predetermined angle, and a torque is applied by the tor-
sion spring in a direction to close the operation panel
when the operation panel is opened to an angle of greater
than or equal to the predetermined angle.

[0010] According to another aspect, there is provided
a transportable ultrasound diagnostic apparatus com-
prising a body, an operation panel provided for operation
of the ultrasound diagnostic apparatus, a connecting
member to which the body and the operation panel are
pivotably linked around axes which differ from each other,
and which connects the body and the operation panel.
The body and the operation panel can be pivoted to an
upright state and can be closed, to result in a storage
state. When the operation panel is closed, the operation
panel pushes the body to pivot the body toward the up-
right state.

[0011] According to another aspect, there is provided
a holder for a ultrasound diagnostic apparatus, the holder
being attached to a transportable ultrasound diagnostic
apparatus comprising a body to which a display unit is
integrated, an operation panel provided for an operation
of the ultrasound diagnostic apparatus, and a connecting
member which connects the body and the operation pan-
el. The holder stores an ultrasonic probe of the ultrasound
diagnostic apparatus.

[0012] According to another aspect, there is provided
a transportable ultrasound diagnostic apparatus com-
prising a body to which a display unit is integrated, an
operation panel provided for an operation of the ultra-
sound diagnostic apparatus, and a connecting member
which connects the body and the operation panel, where-
in a holder which stores a ultrasonic probe can be at-
tached to the connecting member.

[0013] According to another aspect, there is provided
a transportable ultrasound diagnostic apparatus com-
prising a body to which a display unit is integrated, an
operation panel provided for an operation of the ultra-
sound diagnostic apparatus, and a connecting member
which connects the body and the operation panel. The
body and the operation panel can be closed with adisplay
screen of the display unit and an operation surface of the
operation panel at the inside. A probe cable of an ultra-
sonic probe which is used in the ultrasound diagnostic
apparatus is wound around and fixed to the body and the
operation panel in a manner to bundle the closed body
and operation panel.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] Exemplary embodiment(s) of the presentinven-
tion and examples will be described in detail based on
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the following figures, wherein:

FIG. 1 is a front side perspective view of an open
state of an ultrasound diagnostic apparatus accord-
ing to a preferred embodiment of the present inven-
tion;

FIG. 2 is a rear side perspective view of an open
state of an ultrasound diagnostic apparatus accord-
ing to a preferred embodiment of the present inven-
tion;

FIG. 3 is a front side perspective view of a storage
state of an ultrasound diagnostic apparatus accord-
ing to a preferred embodiment of the present inven-
tion;

FIG. 4 is a front side perspective view of an ultra-
sound diagnostic apparatus according to a preferred
embodiment of the present invention in a state in
which a probe holder is-removed;

FIG. 5 is an explanatory diagram related to storage
of a power supply cable;

FIG. 6 is an explanatory diagram related to storage
of a power supply cable;

FIG. 7 is an explanatory diagram related to storage
of a power supply cable;

FIG. 8 is a diagram showing a relationship between
an operation panel and a body when the apparatus
is changed from an open state to a storage state,
and particularly showing a state in which the body is
backwardly tilted to a maximum angle;

FIG. 9 is a diagram showing a relationship between
an operation panel and a body when the apparatus
is changed from an open state to a storage state,
and showing a state of the body in the middle of
standing;

FIG. 10 is a diagram showing a storage state;

FIG. 11 is a diagram showing a detail around a con-
tact point between an operation panel and a body in
the state shown in FIG. 8;

FIG. 12 is a see-through view showing an inside of
the body;

FIG. 13 is a diagram showing a relationship between
asliderod 104 and a guide plate 108, and particularly
showing a state in which the body is backwardly tilted
to a maximum angle;

FIG. 14 is a diagram showing a relationship between
a slide rod and a guide plate, and particularly show-
ing a state of engagement of a follower projection
106 of the slide rod with a guide channel 110 of the
guide plate;

FIG. 15is a diagram showing a relationship between
a slide rod and a guide plate, and particularly show-
ing a state in which the guide plate is raised to the
maximum height;

FIG. 16 is a side view of the apparatus corresponding
to a state of FIG. 14;

FIG. 17 is a side view of the apparatus corresponding
to a state of FIG. 15;

FIG. 18 is a perspective view of an inside of an op-
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eration panel showing atorque applying mechanism;
FIG. 19is a side view showing a state during opening
or closing of the operation panel;

FIG. 20 is a side view showing a state in which the
operation panel is opened;

FIGs . 21A - 21C are diagrams showing a relation-
ship between a torsion spring and a large-diameter
portion of a hinge shaft when the operation panel is
opened or closed;

FIG. 22 is a diagram showing a torque acting on the
operation panel 14;

FIG. 23 is a perspective view showing a preferred
embodiment of a holder of an ultrasound diagnostic
apparatus;

FIG. 24 is a front side perspective view of a state in
which the operation panelis stored and a probe cable
is wound; and

FIG. 25 is a back side perspective view of a state in
whichthe operation panelis stored and a probe cable
is wound.

DESCRIPTION OF PREFERRED EMBODIMENT

[0015] A preferred embodiment of the present inven-
tion will now be described with reference to the drawings.
FIGS.1 - 4 are perspective views showing an external
appearance of a ultrasound diagnostic apparatus 10 ac-
cording to a preferred embodiment of the present inven-
tion. FIG. 1 is a front side perspective view, FIG. 2 is a
rear side perspective view, FIG. 3 is a front side perspec-
tive view showing a state in which an operation panel is
stored, and FIG. 4 is a front side perspective view show-
ing a state in which a probe holder is removed.

[0016] The ultrasound diagnostic apparatus 10 com-
prises a body 12 storing electronic circuit components
such as an image processing circuit and a power supply
circuit, an operation panel 14 for an operation of the ap-
paratus, and a connecting frame 16 which supports the
body 12 and the operation panel 14 pivotably around
axes which differ from each other and which connects
the body 12 and the operation panel 14. The body 12
has an approximate box shape in which corners of a rec-
tangular parallelepiped are smoothed. A flat-panel dis-
play unit 15 such as a liquid crystal display device is in-
tegrated to the body 12 and a display screen 15a of the
display device 15 is placed on one surface of the box
shape. The surface on which the display screen is pro-
vided is referred to as a front surface and a surface op-
posite to the front surface is referred to as a back surface.
On the back surface, two receptacles 18 to which a con-
nector of an ultrasonic probe is linked are placed and a
hook 20 on which a cable of the ultrasonic probe is
hooked and which fixes the cable is provided. In addition,
a pair of cable winding projections 22 around which a
power supply cable is wound and which stores the power
supply cable when the apparatus is not in use are pro-
vided at a portion near a lower side of the back surface
side. Near an upper side of the back surface, an outside
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air introduction port 24 is provided and a discharge port
26 is provided at a center portion near the lower side. A
fan is placed inside of the discharge port 26. When the
fan is operated, air which is sucked from the outside air
introduction port 24 passes through the inside of the
body, and is discharged from the discharge port 26. A A
handle 28 which is used when the apparatus is carried
is placed on an upper surface side of the body 12. The
handle 28 can be raised from the illustrated state, and is
used in the raised state during carriage.

[0017] On afront side of the operation panel 14, oper-
ation elements such as a keyboard for inputting a char-
acter such as a letter or a number, a slide switch for se-
lecting and adjusting various functions for ultrasound di-
agnosis, a push-button type switch, a dial and a track ball
are provided. The ultrasound diagnostic apparatus 10 is
operated by operating the operation elements. On the
back surface of the operation panel 14 shown in FIG. 3,
that is, on the surface which faces the outside when the
body 12 and the operation panel 14 are closed, a light
emitting unit 30 is placed. The light emitting unit 30 com-
prises a front surface panel flush-mounted with the op-
eration panel 14 and made of a transparent, semi-trans-
parent, or translucent material and a light source such
as an LED which is placed at the back of the front surface
panel. A light-shielding portion may be provided on the
front surface panel, so that light from the light source is
suitably shielded and a predetermined character, dia-
gram, etc. maybe formed. The light source emits light
when the power supply of the ultrasound diagnostic ap-
paratus 10 is in the ON state and is extinguished when
the power supply of the ultrasound diagnostic apparatus
10 is in the OFF state. In this manner, the light emitting
unit 30 functions as an indicator indicating the ON/OFF
states of the power supply. With such a configuration, it
is possible to know that the power supply is ON even in
the state in which the operation panel 14 is closed, as
shown in FIG. 3, and to ensure that the power supply is
switched OFF.

[0018] The connecting frame 16 comprises a base por-
tion 32 which allows placement of the apparatus on a flat
surface such as a top plate of a table, and an arm portion
34 extends from the base portion 32 in an upward direc-
tion. Near a tip of the arm portion 34, a body supporting
stub 36 which pivotably supports the body 12 is provided.
The body 12 can pivot within a predetermined angle
range around a center axis of the support stub 36. By
making the body 12 pivotable, the body 12 can pivot in
both a backward tilt and a forward tilt. It is also desirable
to set the pivoting range so that the angle of the backward
tilt, that is, a tilt at which the display screen 15a faces
upward, can be larger than the angle of the forward tilt.
In the ultrasound diagnostic apparatus 10, the body 12
can be tilted from a position in which the display screen
15ais vertical to 10° forward and 30° backward. Because
the body 12 can be tilted forward, reflection of illumination
or the like on the display screen 15a can be inhibited. In
addition, because the ultrasound diagnostic apparatus
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is used in a form in which the operator views the display
screen 15a while contacting an ultrasonic probe on a
subject, the viewpoint of the operator may become a low
position. In this case also, the configuration to allow for-
ward tilt of the display screen is advantageous.

[0019] The body supporting stub 36 supports the body
at a position distanced in an upward direction from a po-
sition near a lower end of the body 12, and can narrow
the movement range of the body 12 by the pivoting. If,
however, the body is supported at a position which is too
high, even when the body 12 is to be pivoted by moving
the body while holding a position near an upper end of
the body, the body 12 cannot be pivoted. Therefore, the
height at which the body 12 is to be supported is desirably
a height greater than or equal to 1/4 of the height of the
body 12 and less than or equal to 1/2 of the height of the
body 12.

[0020] Near a root of the arm portion of the connecting
frame 16, an operation panel supporting stub 38 which
pivotably supports the operation panel 14 is provided.
The operation panel 14 pivots around a center axis of
the operation panel supporting stub 38. The operation
panel supporting stub 38 supports arear side of the panel
when the operation panel 14 is opened. In this process,
the front side of the operation panel 14 can be supported
by a surface such as a table and a stage on which the
connecting frame 16 is placed. The operation panel 14
can pivot between a state as shownin FIG. 1 or 4 in which
the operation panel 14 is tilted toward the front side and
the front surface on which various operation elements
are provided facing upward and a state as shown in FIG.
3 which is approximately upright. The state shownin FIG.
1 or 4 in which the operation panel 14 is tilted toward the
front side is referred to as an "open state" of the ultra-
sound diagnostic apparatus 10 and a state as shown in
FIG. 3 in which the operation panel 14 is set to an upright
position and is closed along the body 12 is referred as a
"storage state".

[0021] In the storage state, the body 12 and the oper-
ation panel 14 are in an approximate upright state where-
in the surface of the body 12 on which the display screen
15a and a surface of the operation panel 14 on which
various operation elements are provided face each other.
The ultrasound diagnostic apparatus 10 can be placed
on a flat surface such as a table in this orientation. A
projection area to a horizontal surface in the storage state
is small, and thus the ultrasound diagnostic apparatus
10 can be stored in a narrow storage space.

[0022] As described, in the ultrasound diagnostic ap-
paratus 10, the orientation of the display surface of the
display unit which is integral with the body can be
changed by pivoting the body. In addition, because the
connecting member can be placed on a flat surface and
the body and the operation panel can be pivoted in this
state, itis possible to set the apparatus in a storage state
wherein the body and the operation panel are upright. In
this storage state, the occupying area becomes small,
and thus the apparatus can be stored in a narrow location.

10

15

20

25

30

35

40

45

50

55

[0023] It is also possible to employ a configuration in
which the connecting frame 16 is used only for mechan-
ically connecting the body 12 and the operation panel
14. In other words, it is possible to not build in a cable or
the like through which an electrical signal, more specifi-
cally a signal exchanged between the operation panel
14 and the body 12 and related to operations, is trans-
mitted. This signal is transmitted through an independent
cable connecting the body 12 and the operation panel
14, and the function of the ultrasound diagnostic appa-
ratus may be realized by the body 12 and the operation
panel 14 without the connecting frame 16.

[0024] A holder 40 which stores a probe or the like may
be equipped on the connecting frame 16. The holder 40
shown in the drawings comprises a probe receptacle 42
corresponding to two types of ultrasonic probes, and a
jelly container receptacle 44 which receives a container
of jelly to be applied on a surface of a subject in order to
match impedance. Because the holder 40 is equipped
on the connecting frame 16, the holder 40 does not move,
even when the body 12 and the operation panel 14 are
pivoted, and can stably hold the ultrasonic probe and the
jelly container. In addition, it is also possible to employ a
configuration in which a probe holder is equipped at a
left side on the drawing of the body 12. In addition, it is
also possible to employ a configuration in which a holder
having only a receptacle for the ultrasonic probe is
equipped on the right side and a holder which holds the
jelly container is equipped on the left side.

[0025] FIGs. 5 -7 are explanatory diagrams related to
storage of a power supply cable 46. On a back surface
of the body 12, a power supply cable receptacle 48 (FIG.
2)on which a pin to be electrically connected to the power
supply cable is placed is provided. In addition, on the
back surface, a pair of cable winding projections 22 for
storing the power supply cable 46 by winding the power
supply cable 46 is provided. The cable winding projection
22 comprises a pillar-shaped portion 50 projecting from
the back surface of the body 12 and a flange portion 52
which is fixed to the tip of the pillar-shaped portion. The
flange portion 52 extends to the outside from the tip of
the pillar-shaped portion 50 so that a step formed by this
structure holds the wound power supply cable. On the
pillar-shaped portion 50 on a side near the power supply
cable receptacle 48, a channel 53 for pinching the cable
is provided from the tip as shown in FIG. 5. After the
power supply cable 46 is pinched in the channel as shown
in FIG. 5, the flange portion 52 is linked to the pillar-
shaped portion 50 as shown in FIG. 6. In this manner, it
is possible to prevent the power supply cable 46 from
coming loose from the receptacle 48 even when the pow-
er supply cableis inadvertently pulled. On the cable wind-
ing projection 22 on the opposite side, no channel needs
to be provided. As shown in FIG. 7, the power supply
cable 46 is wound between two cable winding projections
22, and is stored.

[0026] In the ultrasound diagnostic apparatus 10, both
the body 12 and the operation panel 14 can pivot, and
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the ultrasound diagnostic apparatus 10 is advantageous
in achieving a compact external shape during carriage.
It would be convenient if the body 12 can be set, with a
simple operation, to a position suitable for carrying. In
addition, when both the body 12 and the operation panel
14 are pivotable, the stability during carriage tends to be
reduced. In consideration of these points, the ultrasound
diagnostic apparatus 10 of the present embodiment has
a mechanism which raises the handle 28 to pivot the
body to the upright state and fix the body in the upright
position.

[0027] FIGs. 8 and 9 are diagrams showing a state in
the middle of transition from the open state to the storage
state of the ultrasound diagnostic apparatus 10. In FIGs.
8 and 9, the connecting frame 16 is shown with a part of
the connecting frame such as the arm portion 34 omitted,
in order to allow a better view of the body 12 and the
operation panel 14.

[0028] As described above, the body 12 of the ultra-
sound diagnostic apparatus 10 is pivotable on the con-
necting frame 16 in a predetermined angle range cen-
tered at the body supporting stub 36. FIG. 8 shows a
state in which the body 12 is backwardly tilted to a max-
imum angle (with a backward tilt angle of 30°). In this
configuration, the display screen 15ais backwardly tilted
by 30° with respect to the vertical direction. When the
operation panel 14 is raised from an open position such
as the position shown in FIG. 1, a front panel member
90 on a front surface (a surface on which an operation
switch or the like is placed) of the operation panel 14
contacts a case member 92 near a lower side of the ap-
proximate box-shaped body on a front side, at a position
shown in FIG. 8. When the operation panel 14 is further
raised and pivoted, the operation panel 14 pushes the
body 12, to pivot the body 12 in a direction of reducing
backward tilt angle of the body. FIG. 9 shows a state with
a backward tilt angle of 20°. When the operation panel
14 is further pivoted to the upright state as shown in FIG.
10, the body 12 is also pivoted to an approximately up-
right state.

[0029] FIG. 11 is a diagram enlarging a portion of FIG.
8 near a contact point between the body 12 and the op-
eration panel 14. A force applied on the body 12 by the
operation panel at a contact point 94 between the front
panel member 90 of the operation panel and the case
member 92 of the body generates a clockwise moment
around a center axis of the body supporting stub 36. In
other words, the shapes of the front panel member 90
and the case member 92 are determined such that the
front panel member 90 and the case member 92 contact
each other at a position which generates such a moment.
Desirably, the shapes of the members can be determined
such that the contact point 94 is at a left side in FIG. 11
from a vertical surface 96 through the axis of the opera-
tion panel supporting stub 38. For this purpose, in the
ultrasound diagnostic apparatus 10, a sloped surface 98
is formed around a lower side of the case member 92,
to round the corner.
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[0030] FIG. 12 is a see-through view showing a part
of an internal structure of the ultrasound diagnostic ap-
paratus 10. Similar to FIG. 8, FIG. 10 shows a state in
which the body is backwardly tilted to a maximum angle,
and the operation panel 14 is not shown. The handle 28
is placed on the upper surface of the box shape of the
body 12. The handle 28 comprises an upper surface por-
tion 100 which extends along an entire width of the upper
surface of the body and side surface portions 102 which
extend downwardly from both ends of the upper surface
portion along the side surface of the body, and has an
approximate U shape as a whole. As the operation of the
handle 28, only sliding along a direction of extension of
the side surface portion 102 is allowed. On a portion im-
mediately inside from the side surface of the body, a slide
rod 104 which extends in a direction matching a longitu-
dinal direction of the side surface portion 102 of the han-
dle is placed. The slide rod 104 is slidable along its lon-
gitudinal direction. The slide rod 104 and the handle 28
are engaged to allow relative sliding in a predetermined
range, and integrally slide beyond this range. The slide
rod 104 is a plate-shaped member having an approxi-
mate L-shape, extending toward a lower portion of the
body and bent at the lower portion toward the back sur-
face side of the body. On the tip of the horizontal portion
of the L shape, a follower projection 106 which projects
toward the front side in a direction through the sheet of
the drawing is provided.

[0031] Furthermore, on an internal portion of the side
surface of the body, a guide plate 108 which is fixed on
the connecting frame 16 is provided. As shown in FIG.
12, the guide plate 108 is positioned at a front side of the
slide rod 104, and the guide plate 108 and the slide rod
104 are placed such that essentially these members do
not interfere with each other. However, the follower pro-
jection 106 of the slide rod exists within a plane defined
by the guide plate 108. With an engagement relationship
between the follower projection 106 and the guide plate
108, the movement of the slide rod 104 is limited. A guide
channel 110 which receives the follower projection 106
is provided on the guide plate 108.

[0032] FIGs. 13 - 15 are diagrams showing in detail
the relationship between the guide plate 108 and the slide
rod 104, in particular, between the guide plate 108 and
the follower projection 106. FIG. 13 shows a state in
which the body 12 is backwardly tilted to a maximum
angle. FIG. 14 shows a state in which the body 12 is
standing to approximate upright position, and shows a
state in which the follower projection 106 is slightly in-
serted into the guide channel 110. A side view of the
ultrasound diagnostic apparatus 10 in this state is shown
in FIG. 16. FIG. 15 shows a state in which the body 12
is in the upright position and the handle 28 is raised to a
maximum height. A side view of the ultrasound diagnostic
apparatus 10 in this state is shown in FIG. 17.

[0033] The guide channel 110 of the guide plate 108
is opened in a downward direction in the figures, and, as
will be described, receives the follower projection 106 in
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this opening. The guide channel 110 has a symmetrical
shape with respect to a vertical line 112 through the axis
of the body supporting stub 36 and is widened toward
the opening. The angle of widening is, for example, 5° to
the left and to the right. On both sides of the opening of
the follower projection 106, edges 114 each having a
shape of an arc of a circle centered at the axis of the
body supporting stub 36 are provided, and stoppers 116
and 118 are provided on ends of the edge 114. The fol-
lower projection 106 is constrained by the edge 114 of
the arc shape from moving in the upward direction be-
yond the edge 114. In addition, the follower projection
106 is also constrained by the stoppers 116 and 118 from-
moving in a direction along the edge 114. The movement
of the pivoting direction is, for example, allowed up to 30°
on the side of the stopper 116 and 10° on the side of the
stopper 118. This range defines the pivoting range of the
body 12, and corresponds to the backward tilt of 30° and
the forward tilt of 10°.

[0034] If the body 12 is tilted when the ultrasound di-
agnostic apparatus 10 is to be carried, the body 12 is set
to the upright state and the operation panel 14 is also set
to the upright state. As described before, when the op-
eration panel 14 is upright, the body 12 is also upright.
However, it is possible for only the body to be upright.
First, the handle 28 is raised from the backward tilt state
of FIG. 12. In this process, because the follower projec-
tion 106 is constrained in its movement by the edge 114
of the guide plate 108, sliding of the slide rod 104 is
blocked. Because of this, the handle 28 moves in the
above-described range in which the relative movement
with respect to the slide rod 104 is allowed, and the upper
surface portion 100 of the handle 28 becomes slightly
distanced from the body 12. If a finger is placed on the
handle 28 and the handle 28 is further raised in the ver-
tical direction, the body 12 stands, and the follower pro-
jection 106 moves to the position of the opening of the
guide channel 110 along the edge 114. At this position,
the follower projection 106 does notengage with the edge
114, and sliding of the slide rod 104 is permitted.
[0035] FIG. 14 shows a state in which the slide rod 104
is moved by a force to pull the handle 28 and the follower
projection 106 is inserted into the guide channel 110. As
the handle 28 is raised, the follower projection 106 is
inserted deeper into the guide channel 110. The follower
projection 106 is guided by the side surface of the guide
channel, and a state is reached in which both side sur-
faces of the follower projection 106 contact both side sur-
faces of the guide channel 110. FIG. 15 shows this state.
In this process, the body 12 is set in an upright state and
in the position of the storage state. In addition, because
the follower projection 106 is constrained by the guide
channel 110, the pivoting action of the body 12 is locked.
In other words, when the handle 28 is raised, the body
12 is set such that the body 12 cannot pivot. Therefore,
during carriage in which the handle 28 is raised, the body
12 is locked to not pivot with respect to the connecting
frame 16 and the operation panel 14.
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[0036] An operation when the body 12 is raised from
a backwardly tilted state has been described. An opera-
tion to raise the body from the forwardly tilted state is
similar.

[0037] When the ultrasound diagnostic apparatus 10
is set to the storage state, the pivoting of the body 12 by
the operation panel 14 and the raising of the handle 28
may be carried out together. In other words, in this con-
figuration, with the operation to raise the operation panel
14, the body 12 rises to a state near the upright state,
and with further raising of the handle 28, the body 12 is
set to the upright state and locked in this state. It is de-
sirable that, in the state in which the body 12 is raised up
by the operation panel 14, the follower projection 106 is
at the position opposing the opening of the guide channel
110. With this structure, when the handle 28 is raised,
the follower projection 106 can immediately be inserted
into the guide channel 110.

[0038] The operation panel 14 may pivot in a direction
to open the operation panel 14 due to the weight of the
operation panel 14 itself when the operation panel 14 is
opened or closed, and it is desirable that the speed of
the pivoting is not too large. However, if the pivoting by
the weight is to be inhibited by friction, the force required
for opening or closing the operation panel 14 may be-
come large. In the ultrasound diagnostic apparatus 10 of
the present embodiment, an inhibition by friction and in-
hibition by an elastic force are combined in order to inhibit
pivoting of the operation panel 14 due to its weight.
[0039] FIG. 18 is a diagram showing in detail a mech-
anism which applies a torque to the operation panel 14
(hereinafter referred to as a torque applying mechanism
54), incorporated in the operation panel supporting stub
38. FIG. 18 is a diagram in which the panel member on
the front side is not shown and a panel member 56 on a
back side (hereinafter referred to as a backside panel
member 56) is shown, in order to show an internal struc-
ture of the operation panel 14.

[0040] The torque applying mechanism 54 comprises
a hinge shaft 58 which is fixed on the connecting frame
16, a frictional bush 60 which applies a frictional torque
to the hinge shaft 58, and a torsion spring 62 which is
placed between the hinge shaft 58 and the operation pan-
el 14. The hinge shaft 58 is rotatably held on holding ribs
64 and 66 provided on two locations on the operation
panel 14. Although FIG. 18 only shows the portions of
the holding ribs 64 and 66 which are provided on the
backside panel member 56, ribs are also provided on the
panel member on the front side to oppose the ribs shown
in FIG. 18, and the hinge shaft 58 is held by pinching with
the ribs. The hinge shaft 58 comprises portions through
which the frictional bush 60 and the torsion spring 62
pass and a large-diameter portion 68 having a larger di-
ameter than these portions. A recess 70 is formed on an
outer peripheral surface of the large-diameter portion 68.
[0041] The frictional bush 60 is held in a bush holder
72 which is fixed to the backside panel member 56. The
bush holder 72 comprises a holding tube 74 which stores
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the frictional bush 60 in the holding tube 74 and holds
the frictional bush 60 and afixture piece 76 which extends
from the holding tube toward the outside in the radial
direction. The fixture piece 76 is fixed to the backside
panel member 56 by a screw or the like. When the back-
side panel member 56, that is, the operation panel 14,
pivots, the bush holder 72 and the frictional bush 60 which
are fixed to the backside panel member 56 also rotate .
With this operation, a frictional torque is generated be-
tween the frictional bush 60 and the hinge shaft 58 pass-
ing through the frictional bush 60. In other words, the
frictional bush 60 applies a torque to the operation panel
such that the pivoting of the operation panel 14 is blocked
or a resistance is provided against the pivoting.

[0042] The torsion spring 62 comprises a helical por-
tion 78 which is placed coaxially with the hinge shaft 58,
a first end 80 which extends from the helical portion in
parallel to the hinge shaft 58, and a second end 82 which
extends from the helical portion in a direction diverting
from the hinge shaft. The first end 80 is positioned within
the recess 70 provided on the large-diameter portion 68
of the hinge shaft 58. In the recess 70, a large distance
is set between the end surfaces in the circumferential
direction, to allow movement of the first end 80 in the
circumferential direction. Therefore, the large-diameter
portion 68 which is fixed on the connecting frame 16 en-
gages the first end 80 of the torsion spring with play. The
second end 82 of the torsion spring 62 engages an en-
gagement plate 84 which is fixed on the rear side panel
member 56.

[0043] FIGs. 10and 19-22 are diagrams for explaining
a torque acting on the operation panel 14 when the op-
eration panel 14 is opened or closed. FIGs. 10, 19, and
20 are side views of the ultrasound diagnostic apparatus
10. FIG. 10 shows a storage state in which the operation
panel 14 is upright and opposes the body 12. FIG. 19 is
a diagram showing a state in which the operation panel
14 is pivoted from the storage state to an angle 6 and
FIG. 20 is a diagram showing a state of the operation
panel 14 being pivoted and in the open state, which is a
usage state. FIGs . 21A, 21B, and 21C are explanatory
diagrams related to an action of the torsion spring 62
having the first end 80 and the second end 82. FIG. 22
is adiagram showing a torque which acts on the operation
panel 14.

[0044] AsshowninFIGs. 10, 19, and 20, the operation
panel 14 can pivot between upright, a storage state (6 =
0°) and an open state (6 = 100°). In the ultrasound diag-
nostic apparatus 10, the transportability is improved by
setting the operation panel 14 in the storage state and,
during usage, on the other hand, the operation panel 14
is set to the open state. When the operation panel 14 is
pivoted and opened, a torque in a direction to open the
operation panel is generated around the operation panel
supporting stub 38 due to the weight of the operation
panel 14 itself. When the torque due to the weight is sig-
nificant, the pivoting speed of the operation panel 14 be-
comes large, and there may be cases in which the impact
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when the operation panel contacts a surface on which
the ultrasound diagnostic apparatus 10 is placed be-
comes large at the end of the opening process. The
torque applying mechanism 54 of the ultrasound diag-
nostic apparatus 10 of the present embodiment gener-
ates a torque opposing the torque in the direction to open
the operation panel due to the weight of the operation
panel 14.

[0045] FIGs . 21A - 21C show a relationship between
the torsion spring 62 and the hinge shaft 58 when the
operation panel is pivoted. FIG. 21A corresponds to the
state of FIG. 10, FIG. 21B corresponds to FIG. 19, and
FIG. 21C corresponds to FIG. 20. As described above,
the first end 80 of the torsion spring is received in the
recess 70 of the large-diameter potion. The recess 70
comprises a first end surface 86 and a second end sur-
face 88 in the circumferential direction, and the first end
80 is allowed to move between the first and second end
surfaces 86 and 88. In other words, the hinge shaft 58
and the torsion spring 62 engage each other with play
corresponding to the allowed movement.

[0046] When the operation panel 14 is in the storage
state, that is, in the state of FIG. 21A, the first end 80 is
positioned on a side of the first end surface 86. Although
FIG. 21A shows the first end 80 contacting the first end
surface 86, the torsion spring 62 is in a free state, that
is, in a state in which the twisting torque is not acting.
Therefore, in the storage state, the first end 80 of the
torsion spring does not need to be in contact with the first
end surface 86 of the recess.

[0047] Whenthe operation panel 14 is pivoted, the sec-
ond end 82 of the torsion spring which is fixed by the
engagement plate 84 on the operation panel is swiveled
as shown in FIG. 21B. With this action, the entire torsion
spring 62 is rotated, and the first end 80 moves to the
other end surface 88 of the recess. After the play is taken
up by this movement, the torsion spring 62 is twisted by
the pivoting of the operation panel 14, and generates, as
a reaction, a torque on the operation panel 14 in a direc-
tion to close the operation panel 14. In this manner, the
second end surface 88 defines, by the first end 80 of the
torsion spring being engaged and stopped, a boundary
between a range of the play of the torsion spring 62 and
a range in which an elastic force is to be acted.

[0048] In this manner, the torsion spring 62 does not
generate a torque at an early stage of the pivoting during
the opening operation of the operation panel 14 because
of the play, and generates a torque in a direction to close
the operation panel 14 corresponding to the pivot angle
0 of the operation panel 14 between FIGs. 21B and 21C,
after the play is taken up. In other words, after the play
is taken up, the torsion spring 62 generates a torque
which resists the torque due to the weight of the operation
panel 14.

[0049] FIG. 22 is a diagram showing a torque acting
on the operation panel 14. The torque by the weight of
the operation panel 14 is shown with a dotted line, and
the torque generated by the torque applying mechanism
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54 or the like which resists the weight of the operation
panel (hereinafter referred to as a resistive torque) is
shown with a solid line. In FIG. 22, points a, b, and ¢
correspond to FIGs. 21A, 21B, and 21C, respectively.
[0050] The resistive torque in an interval a - b is gen-
erated by a frictional torque by the frictional bush 60 and
africtional torque by other sliding members. The frictional
torque is constant with respect to the pivot angle 6 of the
operation panel. When the pivot angle 0 is increased, the
frictional torque cannot sufficiently resist the torque by
the weight of the operation panel. The torque by the tor-
sion spring 62 acts in an interval b - ¢, and a torque in
which the torque by the elastic force of the torsion spring
62 is added to the frictional torque described above acts
as the resistive torque. The point b from which the resis-
tive torque by the elastic force starts to act is set in the
present embodiment to a point in which the resistive
torque by friction matches the torque by the weight. In
addition, a value of the resistive torque at the point where
the operation panel 14 is completely opened (point c) is
also setto match the torque due to the weight. This setting
is realized by adjusting the position of the second end
surface 88 of the recess of the large-diameter portion
and the spring constant of the torsion spring.

[0051] The setting of the point where the resistive
torque by the elastic force starts to act (point b) is deter-
mined such that the torque due to the friction does not
become large in the interval a - b and that a difference
between the torque due to the weight and the resistive
torque does not become large in the interval b - c. If the
friction torque is large in the interval a - b, a large force
would be required for the operator to pivot the operation
panel 14. In addition, if the difference between the torque
due to the weight and the resistive torque is large in the
interval b - ¢, the operation panel may pivot in the closing
or opening direction without an operation by the operator.
In general, it is desirable that the pivot angle 6 of the
operation panel be set in a range of 40° to 50°. In the
present embodiment, 0 is set to 48°.

[0052] The points b and ¢ do not need to exist on a
curve shown in FIG. 22 with a dotted line (torque due to
the weight) . If a maximum difference & between a line
segment b - ¢ and the curve shown with the dotted line
does not exceed the difference between a torque by a
static friction and a torque by a kinetic friction in the in-
terval b - ¢, the operation panel 14 can be maintained in
the static state atany angle positionin this interval. There-
fore, the points b and c can be set to satisfy this condition.
[0053] As described, the ultrasound diagnostic appa-
ratus 10 of the present embodiment is configured such
that, when the operation panel 14 is opened, only the
torque due to friction is acting in the early stage, and then
the torque due to the elastic force is acting. With this
configuration, it is possible to reduce the force required
for the opening operation at the early stage of the opening
operation, and at the same time, inhibit undesired move-
ment of the panel by the torque due to the weight even
when the torque due to the weight of the operation panel
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14 becomes large.

[0054] The torque applying mechanism of the present
embodiment can also be applied to an apparatus in which
the body directly supports the operation panel.

[0055] Similar to a non-transportable ultrasound diag-
nostic apparatus, in a transportable ultrasound appara-
tus 10 also, an ultrasonic probe is connected to the body,
for example, through a cable or the like. In the ultrasound
diagnostic apparatus 10 of the present embodiment, a
holder which stores the ultrasonic probe is provided.
[0056] FIG. 1isagain referred to. As described above,
the holder 40 having the probe receptacle 42 and the
jelly container receptacle 44 can be equipped on the arm
portion 34 of the connecting frame 30. In addition, a neck
portion 120 is formed between the probe receptacle 42
and the jelly container receptacle 44. FIG. 1 shows a
state in which one ultrasonic probe is stored in the probe
receptacle 42. An echo jelly container is stored in the jelly
container receptacle 44. The jelly container receptacle
44 may be changed to a storage corresponding to the
ultrasonic probe.

[0057] As shown in FIG. 23, a holder 40’ may be
equipped on the arm portion 34 of the connecting frame
30 on the left side in the figure of the body 12. The holder
40’ shown in FIG. 23 stores another ultrasonic probe.
Alternatively, the holder 40 may be attached to the left
side of the body 12. In this case, the shape or the like of
the holder 40 is suitably changed to that corresponding
to the left side. Similarly, the holder 40’ may be attached
on the right side of the body 12.

[0058] In the present embodiment, because the hold-
ers 40 and 40’ are equipped on the connecting frame 30,
the holders 40 and 40’ do not move even when the body
12 and the operation panel 14 are pivoted, and can stably
hold the ultrasonic probe and the echo jelly container.
For example, even when the operation panel 14 is set to
the upright position and to a closed position along the
body 12 (storage state), the holders 40 and 40’ do not
move, and thus the ultrasonic probe and echo jelly con-
tainer do not fall off from the holders 40 and 40'.

[0059] Similar to the non-transportable ultrasound di-
agnostic apparatus, in the transportable ultrasound di-
agnostic apparatus 10 of the present embodiment also,
for example, an ultrasonic probe is connected to the body
through a cable or the like. The probe cable of the stored
ultrasonic probe may become an obstruction during car-
riage if the probe cable remains in a hung state from the
probe holder.

[0060] As described above, the ultrasound diagnostic
apparatus 10 may be set to the storage state by moving
the operation panel 14 to an upright position and closing
along the body 12. Thatis, the body 12 and the operation
panel 14 can be closed with the display screen 15a of
the display unit 15 of the body 12 and the operation sur-
face of the operation panel 14 in the inside.

[0061] FIGs. 24 and 25 are diagrams for explaining the
storage state of the ultrasound diagnostic apparatus 10
of FIG. 1. FIG. 24 is a front side perspective view of the
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state in which the operation panel 14 is stored and FIG.
25 is a rear side perspective view of the state in which
the operation panel 14 is stored.

[0062] As shown in FIGs. 24 and 25, in the present
embodiment, the operation panel 14 can be pivoted to
an approximate upright position, and a storage state can
be achieved by moving the operation panel 14 to the
upright position and closing along the body 12. In the
storage state, a probe cable 124 of an ultrasonic probe
122 which is used in the ultrasound diagnostic apparatus
10 is stored while being wound around the body 12 and
the operation panel 14, in a manner to bundle the closed
body 12 and operation panel 14. The probe cable 124 is
wound around the neck portion 120 of the holder 40.
[0063] AsshowninFIG. 24, on the back surface of the
operation panel 14, that is, on the surface which faces
outside when the body 12 and the operation panel 14 are
closed, a pit 14a corresponding to the probe cable 124
to be wound is provided. The pit 14a is provided on both
right and left sides on the back surface of the operation
panel 14.

[0064] As shownin FIG. 25, on the rear surface of the
body 12, a hook 20 which hooks the wound probe cable
124 is provided. With the hook 20, the probe cable which
is wound in a manner to bundle the body 12 and the
operation panel 14 is fixed. One end of the probe cable
124 is connected to the ultrasonic probe 122 which is
stored in the holder 40 and the other end of the probe
cable 124 is connected to a probe connector 126 which
is attached on the back surface of the body 12. The probe
cable 124 is bent at an approximate center portion, and
is fixed by the hook 20 near the bent portion.

[0065] Inthe present embodiment, because the probe
cable 124 is stored while being wound around the body
12 and the operation panel 14 in a manner to bundle the
closed body 12 and operation panel 14, the probe cable
124 can be cleanly stored and the ultrasound diagnostic
apparatus 10 can be easily carried. In addition, even if a
lock mechanism which closes the body 12 and the oper-
ation panel 14 is released accidentally, because the
probe cable 124 is wound, it is possible to prevent the
operation panel 14 from opening.

[0066] A preferred embodiment of the present inven-
tion has been described. The above-described embodi-
ment, however, is merely exemplary in all aspects, and
is notintended to limit the scope of the present invention.
The present invention includes various modifications.

Claims

1. A transportable ultrasound diagnostic apparatus
(10) comprising:

a body (12) to which a display unit (15) is inte-
grated;

an operation panel (15) provided for an opera-
tion of the ultrasound diagnostic apparatus (10);
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10

wherein the transportable ultrasound diagnostic
apparatus (10) comprises a connecting member
(16) to which the body (12) and the operation
panel (14) are pivotably linked around axes
which differ from each other and which connects
the body (12) and the operation panel (14),
wherein the connecting member (16) can be
placed on aflatsurface and can support the body
(12) and the operation panel (14) in a placed
state,

wherein the connecting member (16) comprises
a body supporting stub (36) which pivotably sup-
ports the body (12),

wherein the body (12) and the operation panel
(14) can be pivoted to an upright state and can
be closed, to result in a storage state, and
wherein the operation panel (14) and the body
(12) are adapted to apply a force on the body
(12) by the operation panel (14) ata contact point
(94) which generates a moment around a center
axis of the body supporting stub (36) and which
pushes the body (12) to pivot the body (12) to-
ward the upright state when the operation panel
(14) is closed.

2. The transportable ultrasound diagnostic apparatus

(10) according to Claim 1, wherein

a panel front surface near a side on a rear side of
the operation panel (14) contacts a front surface of
a housing (92) of the body (12) near a lower side and
pivots the body (12).

Patentanspriiche

1. Ein transportables Ultraschalldiagnosegerat (10)
mit:

einem Grundkorper (12), an welchem eine An-
zeigeeinheit (15) integriert ist;

einem Bedienungspanel (15), welches fir die
Bedienung des Ultraschalldiagnosegerates (10)
vorgesehen ist;

wobeidas transportable Ultraschalldiagnosege-
rat (10) eine Verbindungseinheit (16) aufweist,
an welche der Grundkdrper (12) und das Bedie-
nungspanel (14) verschwenkbar um Achsen,
die sich voneinander unterscheiden, gekoppelt
sind und welche den Grundkdrper (12) und das
Bedienungspanel (14) verbindet,

wobei die Verbindungseinheit (16) auf eine fla-
che Oberflache plazierbar ist und

den Grundkorper (12) und das Bedienungspa-
nel (14) in einem plazierten Zustand abstltzen
kann,

wobei die Verbindungseinheit (16) einen Grund-
koérperabstitznase (36) aufweist,

die den Grundkdérper (12) verschwenkbar ab-
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stitzt,

wobei der Grundkoérper (12) und das Bedie-
nungspanel (14) in einen aufrechten Zustand
verschwenkbar sind und verschlieBbar sind, um
in einen Lagerzustand zu gelangen, und

wobei das Bedienungspanel (14) und der
Grundkorper (12) ausgebildet sind eine Kraft auf
den Grundkérper (12) durch das Bedienungs-
panel (14) an einem Kontaktpunkt (94) auszu-
Uben, welche ein Momentum eine zentrale Ach-
se der Grundkoérperabstiitznase (36) erzeugt
und welche den Grundkérper (12) zum Ver-
schwenken des Grundkdrpers (12) in Richtung
des aufrechten Zustandes driickt, wenn das Be-
dienungspanel (14) geschlossen wird.

2. Transportables Ultraschalldiagnosegerat (10) nach

Anspruch 1,

wobei eine Panelfrontseite in der Nahe einer Seite
an einer Riickseite des Bedienungspanels (14) eine
Frontseite eines Gehauses (92) des Grundkdrpers
(12) in der Nahe einer unteren Seite kontaktiert und
den Grundkorper (12) verschwenkt.

Revendications

Appareil de diagnostic a ultrasons portatif (10)
comprenant :

un corps (12) dans lequel est intégrée une unité
d’affichage (15) ;

un panneau de commande (14) prévu pour la
commande de l'appareil (10) de diagnostic a
ultrasons ;

dans lequel 'appareil de diagnostic a ultrasons
portatif (10) comprend un élément de connexion
(16), auquel le corps (12) et le panneau de com-
mande (14) sont reliés de maniere pivotante
autour d’axes qui different 'un de l'autre, et qui
relie le corps (12) et le panneau de commande
(14),

dans lequel I'élément de connexion (16) peut
étre placé sur une surface plate et peut suppor-
ter le corps (12) et le panneau de commande
(14) dans un état prét pour une utilisation,
dans lequel I'élément de connexion (16) com-
prend un tourillon (36) de support du corps, qui
supporte le corps (12) de maniére pivotante,
dans lequel le corps (12) et le panneau de com-
mande (14) peuvent étre pivotés jusqu’a un état
vertical et peuvent étre fermés, avec pour résul-
tat un état de stockage, et

dans lequel le panneau de commande (14) et le
corps (12) sontadaptés pour appliquer une force
sur le corps (12) avec le panneau de commande
(14) en un point de contact (94) qui crée un mo-
ment autour d’un axe central du tourillon (36)
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11

supportant le corps et qui pousse le corps (12)
pour faire pivoter le corps (12) vers I'état vertical
lorsqu’on ferme le panneau de commande (14).

Appareil de diagnostic a ultrasons portatif (10) selon
la revendication 1, dans lequel

une surface frontale du panneau proche d’un cété
sur un c6té arriere du panneau de commande (14)
entre en contact avec une surface frontale d’un boi-
tier (92) du corps (12) proche d’'un cété inférieur et
fait pivoter le corps (12).
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