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(57) ABSTRACT

An ultrasonic diagnostic apparatus includes an ultrasonic
diagnostic apparatus body, a support member provided in the
ultrasonic diagnostic apparatus body to support the ultrasonic
diagnostic apparatus body on an installation surface, a mov-
able body provided in the ultrasonic diagnostic apparatus
body in a movable state by a moving member while protrud-
ing from the ultrasonic diagnostic apparatus body in a direc-
tion away from the ultrasonic diagnostic apparatus body, and
a tipping-preventing support member provided in the ultra-
sonic diagnostic apparatus body and having a support portion
able to support the ultrasonic diagnostic apparatus body on
the installation surface on the protruding side of the movable
body with respect to the support member.
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ULTRASONIC DIAGNOSTIC APPARATUS

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the benefit of Japanese
Patent Application No. 2009-018107 filed Jan. 29, 2009,
which is hereby incorporated by reference in its entirety.

BACKGROUND OF THE INVENTION

[0002] The embodiments described herein relate to an
ultrasonic diagnostic apparatus.

[0003] An ultrasonic diagnostic apparatus for radiating an
ultrasonic wave to a subject and imaging the subject is pro-
vided with a monitor for displaying an ultrasonic image. As
the monitor, an LCD (Liquid Crystal Display) has recently
come to be used. By using an LCD as the monitor, the monitor
is reduced in both thickness and weight and consequently the
monitor can be attached to the body of the ultrasonic diag-
nostic apparatus through a plurality of horizontally pivoting
arms (see, for example, Japanese Patent Laid-Open Publica-
tion No. 2008-142331). The plural arms are adapted to pivot
in the horizontal direction, whereby the monitor can move
within a horizontal plane. In case of seeing an ultrasonic
image displayed on the monitor while making transmission
and reception of an ultrasonic wave with an ultrasonic probe
abutted on a subject, the monitor can be moved to a position
easy to see the image by protruding the monitor from the
ultrasonic diagnostic apparatus body.

[0004] Recently there has been a demand for enlarging the
moving range so that the monitor can be moved to a position
easier to see an ultrasonic image. On the other hand, the
ultrasonic diagnostic apparatus body tends to become
reduced in weight. Therefore, when the movement range of
the monitor is enlarged and when the monitor is moved so as
to protrude from the ultrasonic diagnostic apparatus body, the
center of gravity in the ultrasonic diagnostic apparatus shifts
to the protruding side of the monitor with respect to wheels
which support the ultrasonic diagnostic apparatus, resulting
in that the fear of tipping increases.

BRIEF DESCRIPTION OF THE INVENTION

[0005] In a first aspect of the invention there is provided an
ultrasonic diagnostic apparatus including an ultrasonic diag-
nostic apparatus body, a support member provided in the
diagnostic apparatus body to support the ultrasonic diagnos-
tic apparatus body on an installation surface, a movable body
provided in the ultrasonic diagnostic apparatus body in a
movable state by amoving member while protruding from the
ultrasonic diagnostic apparatus body in a direction away from
the ultrasonic diagnostic apparatus body, and a tipping-pre-
venting support member provided in the ultrasonic diagnostic
apparatus body and having a support portion able to support
the ultrasonic diagnostic apparatus body on the installation
surface on the protruding side of the movable body with
respect to the support member.

[0006] Inasecond aspectofthe invention there is provided,
in combination with the invention of the first aspect, an ultra-
sonic diagnostic apparatus wherein the support position on
the installation surface by the support portion of the tipping-
preventing support member is on the protruding side of the
movable body with respect to a centroid projected position
resulting from projecting the center of gravity of the ultra-
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sonic diagnostic apparatus onto the installation surface down-
wards in the vertical direction.

[0007] Inathird aspect of the invention there is provided, in
combination with the invention of the first or the second
aspect, an ultrasonic diagnostic apparatus wherein the sup-
port portion of the tipping-preventing support member is
movable between a support position able to support the ultra-
sonic diagnostic apparatus body and a stand-by position
closer to the ultrasonic diagnostic apparatus body than the
support position.

[0008] Ina fourth aspect of the invention there is provided,
in combination with the invention of any of the first to third
aspects, an ultrasonic diagnostic apparatus further including a
movement inhibition device for inhibiting the movement of
the movable body by the moving member.

[0009] Ina fifth aspect of the invention there is provided, in
combination with the invention of the fourth aspect, an ultra-
sonic diagnostic apparatus wherein the movement inhibition
device cancels the inhibition when the ultrasonic diagnostic
apparatus body is in a state capable of being supported by the
support portion of the tipping-preventing support member.
[0010] Inasixthaspectoftheinventionthereisprovided,in
combination with the invention of the fifth aspect, an ultra-
sonic diagnostic apparatus wherein the support portion of the
tipping-preventing support member can ascend and descend
with respect to the installation surface and, when it is in a
descended position thereof, can support the ultrasonic diag-
nostic apparatus body on the installation surface, and the
movement inhibition device cancels the inhibition when the
support portion is in the descended position.

[0011] In a seventh aspect of the invention there is pro-
vided, in combination with the invention of the sixth aspect,
an ultrasonic diagnostic apparatus wherein the descended
position of the support portion is a position where the support
portion is in contact with the installation surface or a position
where the support portion has reached a vicinity of the instal-
lation surface.

[0012] In an eighth aspect of the invention there is pro-
vided, in combination with the invention of any of the fourth
to seventh aspects, an ultrasonic diagnostic apparatus
wherein the support portion of the tipping-preventing support
member is movable between a support position able to sup-
port the ultrasonic diagnostic apparatus body and a stand-by
position closer to the ultrasonic diagnostic apparatus body
than the support position, and the movement inhibition device
cancels the inhibition when the support portion is in the
support position.

[0013] In a ninth aspect of the invention there is provided,
in combination with the invention of any of the first to eighth
aspects, an ultrasonic diagnostic apparatus wherein in inter-
lock with the movement of the movable body the support
portion of the tipping-preventing support member moves
between a support position able to support the ultrasonic
diagnostic apparatus body and a stand-by position closer to
the ultrasonic diagnostic apparatus body than the support
position.

[0014] Inatenthaspectoftheinvention there is provided,in
combination with the invention of any of the third to ninth
aspects, an ultrasonic diagnostic apparatus wherein the sup-
port portion of the tipping-preventing support member is
movable between the support position and the stand-by posi-
tion by describing a circular path in the horizontal direction.
[0015] In an eleventh aspect of the invention there is pro-
vided, in combination with the invention of any of the third to
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ninth aspects, an ultrasonic diagnostic apparatus wherein the
support portion of the tipping-preventing support member is
movable between the support position and the stand-by posi-
tion by describing a rectilinear path in the horizontal direc-
tion.

[0016] Inatwelfthaspectofthe invention thereis provided,
in combination with the invention of any of the third to ninth
aspects, an ultrasonic diagnostic apparatus wherein the sup-
port portion of the tipping-preventing support member can
support between the support position and the stand-by posi-
tion by moving in an inclined direction relative to the instal-
lation surface.

[0017] In a thirteenth aspect of the invention there is pro-
vided, in combination with the invention of any of the first to
twelfth aspects, an ultrasonic diagnostic apparatus wherein
the movable body is a flat panel display.

[0018] In a fourteenth aspect of the invention there is pro-
vided, in combination with the invention of any of the first to
thirteenth aspects, an ultrasonic diagnostic apparatus wherein
the moving member is an arm adapted to pivot in the hori-
zontal direction.

[0019] Infifteenth aspect of the invention there is provided,
in combination with any of the first to fourteenth aspects, an
ultrasonic diagnostic apparatus wherein the support member
is a wheel provided in a lower portion of the ultrasonic diag-
nostic apparatus body.

[0020] According to some embodiments, since the ultra-
sonic diagnostic apparatus body can be supported by the
tipping-preventing support member on the movable body
protruding side with respect to the support member, it is
possible to prevent tipping of the ultrasonic diagnostic appa-
ratus.

[0021] Sincethe support position on the installation surface
by the support portion of the tipping-preventing support
member is on the movable body protruding side with respect
to the centroid projected position resulting from projecting
the center of gravity of the ultrasonic diagnostic apparatus
onto the installation surface downwards in the vertical direc-
tion, the ultrasonic diagnostic apparatus can be supported by
the tipping-preventing support member.

[0022] Since the support portion of the tipping-preventing
support member is movable between the support position able
to support the ultrasonic diagnostic apparatus body and the
stand-by position closer to the ultrasonic diagnostic apparatus
body than the support position, when the support portion lies
in the position where the ultrasonic diagnostic apparatus body
can be supported by only the support member, it is possible to
prevent the support portion of the tipping-preventing support
member from becoming an obstacle, by locating the support
portion in the stand-by position.

[0023] By making the movement inhibition device cancel
the inhibition of the movement by the moving body when the
ultrasonic diagnostic apparatus body can be supported by the
tipping-preventing support member, the movement of the
movable body by the moving member is inhibited by the
movement inhibition device when the tipping-preventing
support member is in a state unable to support the ultrasonic
diagnostic apparatus body. Thus, the tipping of the ultrasonic
diagnostic apparatus can be surely prevented.

[0024] Further, even when the movable body is moved, the
tipping of the ultrasonic diagnostic apparatus can be surely
prevented since the support portion of the tipping-preventing
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support member moves between the support position and the
stand-by position in interlock with the movement of the mov-
able body.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] FIG. 1 is a front view showing an ultrasonic diag-
nostic apparatus according to a first embodiment of the inven-
tion.

[0026] FIG. 2 is a perspective view showing an arm and a
display unit used in the ultrasonic diagnostic apparatus of
FIG. 1.

[0027] FIG. 3 is a perspective view of the arm and display
unit shown in FIG. 2 and seen from another angle.

[0028] FIGS. 4A and 4B are schematic diagrams showing
the interior of a first arm illustrated in FIGS. 2 and 3.

[0029] FIG. 5 is a plan view showing a portion where one
end portion of the first arm is placed on an upper surface of an
ultrasonic diagnostic apparatus body.

[0030] FIG. 61s a partial enlarged bottom view of a second
arm and a third arm.

[0031] FIG. 7 is a front view of the ultrasonic diagnostic
apparatus of the first embodiment, showing a protruded state
of the display unit from the ultrasonic diagnostic apparatus
body.

[0032] FIG. 8is a front view with a support portion lying at
its raised position in the ultrasonic diagnostic apparatus of the
first embodiment.

[0033] FIG. 9 is a front view showing an ultrasonic diag-
nostic apparatus according to a first modification of the first
embodiment.

[0034] FIG. 10 is a front view showing an ultrasonic diag-
nostic apparatus according to a second modification of the
first embodiment.

[0035] FIG. 11 is a partially cutaway front view showing an
ultrasonic diagnostic apparatus according to a second
embodiment of the invention.

[0036] FIG.12is asectional view taken on line X-X in FIG.
11.
[0037] FIG. 13 is a front view showing a slid state of a slide

arm from its state shown in FIG. 14 in the ultrasonic diagnos-
tic apparatus of the second embodiment.

[0038] FIG. 14 is a side view showing a schematic configu-
ration of an ultrasonic diagnostic apparatus according to a
third embodiment of the invention.

[0039] FIG.15is aplan view showing a schematic configu-
ration of the ultrasonic diagnostic apparatus of FIG. 14.
[0040] FIG. 16 is a plan view showing a pivoted state of a
first arm and a support arm from the state shown in FIG. 15.

DETAILED DESCRIPTION OF THE INVENTION

[0041] Embodiments of the invention will be described
below in detail with reference to the drawings.

First Embodiment

[0042] A first embodiment of the invention will first be
described with reference to FIGS. 1 to 8. An ultrasonic diag-
nostic apparatus 1 includes an ultrasonic diagnostic apparatus
body 2 and a display unit 3 provided in the ultrasonic diag-
nostic apparatus body 2. The ultrasonic diagnostic apparatus
body 2 is supported on an installation surface F by wheels 4
provided at a lower portion of the ultrasonic diagnostic appa-
ratus body 2. A tipping-preventing support member S is pro-
vided sideways of the ultrasonic diagnostic apparatus body 2.
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[0043] An ultrasonic probe (not shown) for transmission
and reception of an ultrasonic wave to and from a subject is
connected to the ultrasonic diagnostic apparatus body 2. A
processor (not shown) is provided within the ultrasonic diag-
nostic apparatus body 2. With the processor, an ultrasonic
image is produced in accordance with an echo signal obtained
by transmission and reception of an ultrasonic wave per-
formed with the ultrasonic probe.

[0044] The ultrasonic image thus produced is displayed on
the display unit 3. The display unit 3 is a flat panel display and
is provided in the ultrasonic diagnostic apparatus body 2
through an arm 6. The display unit 3 is provided in the ultra-
sonic diagnostic apparatus body 2 in a state in which it can be
moved in a direction away from the ultrasonic diagnostic
apparatus body 2 by the arm 6. More specifically, as shown in
FIGS. 2 and 3, the arm 6 is made up of a first arm 64, a second
arm 64 and a third arm 6c¢. In the first arm 6a, one end portion
6al is provided on an upper surface 2a of the ultrasonic
diagnostic apparatus body 2 in a horizontally pivotal state. An
opposite end portion 6a2 of the first arm 6a and one end
portion 6541 of the second arm 65 are connected together
pivotally in the horizontal direction. An opposite end portion
662 of the second arm 65 and the third arm 6c¢ are also
connected together pivotally in the horizontal direction.
Therefore, by pivoting the arms 6a-6¢ horizontally, as shown
in FIG. 7, the display unit 3 can be moved from its state shown
in FIG. 1 in a direction (protruding direction) away from the
ultrasonic diagnostic apparatus body 2 so as to protrude from
the body 2 so that it becomes easier for an operator to see the
display unit 3 at the time of transmission or reception of an
ultrasonic wave by the ultrasonic probe. The arm 6 is an
example of the moving member defined in the invention and
the display unit 3 is an example of the movable body defined
in the invention.

[0045] The arms 6a-6¢ are inhibited from pivoting in the
horizontal direction by a locking mechanism 7 (see FIGS. 4A
and 4B). The arms 6a-6¢ are inhibited from pivoting horizon-
tally when they face in a direction perpendicular to the front
face of the ultrasonic diagnostic apparatus 1 (home position
of the arm 6), that is, when the first and second arms 6a, 65
overlap each other and the second and third arms 65, 6¢ are
aligned with each other. The details of this point will be
described later. The locking mechanism 7 is an example of the
movement inhibition device defined in the invention.

[0046] A concrete configuration of the locking mechanism
7 will now be described. The locking mechanism 7 is made up
of a first locking mechanism 7a (see FIGS. 4A and 4B) for
inhibiting a pivotal motion of the first arm 64 with respect to
the ultrasonic diagnostic apparatus body 2, a second locking
mechanism 75 (see FIGS. 3 and 4) for inhibiting a mutual
pivoting motion of the first and second arms 6a, 65, and a third
locking mechanism 7¢ (see FIG. 6) for inhibiting a mutual
pivotal motion of the second and third arms 64, 6c¢.

[0047] The locking mechanisms 7a-7¢ will now be
described concretely. First, a description will be given about
the second locking mechanism 7. The second locking
mechanism 75 includes a pivoting member 8 provided in the
first arm 6a and a to-be-fitted member 9 provided on the
underside of the second arm 65 and in which the pivoting
member 8 is fitted. As shown in FIGS. 4A and 4B, the pivoting
member 8 is made up of a generally semi-disc-like base
portion 8a and a rod-like hook portion 85. The base portion 8a
is provided pivotally within a storage hole 10 formed in the
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first arm 6a. The pivoting member 8 is adapted to pivot within
a plane along the longitudinal direction of the first arm 6a.
[0048] The hook portion 85, when assuming its horizontal
position shown in FIG. 4B, is stored within the storage hole
10 formed in the longitudinal direction of the first arm 6a.
When the hook portion 85 lies at its vertical position shown in
FIG. 4A after leaving the storage hole 10 and when the first
and second arms 6a, 65 are overlapping each other, the hook
portion 85 is fitted in a cutout portion 9a (see FIG. 6) of the
to-be-fitted member 9, whereby a mutual pivoting motion of
the first and second arms 6a, 64 is inhibited.

[0049] A further description will now be given about the
pivoting member 8. A spring member 11 is anchored at one
end thereof to the base portion 8a and at an opposite end
thereof to an inner wall surface of the first arm 6a. With the
spring member 11, the pivoting member 8 is urged toward the
one end portion 6al of the first arm 6a. As shown in FIG. 4A,
the pivoting member 8, when assuming its vertical position, is
pushed against a stationary member 12 with a pulling force of
the spring member 11, the stationary member 12 being pro-
vided on the one end portion 6al side with respect to the
pivoting member 8. On the other hand, a wire 13 is connected
at one end thereof to the base portion 84 and at an opposite end
thereof to a connecting rod 29 which will be described later.
When the wire 13 is pulled downward as will be described
later, the pivoting member 8 pivots toward the opposite end
portion 642 against the pulling force of the spring member 11
and the hook portion 854 is stored within the storage hole 10,
as shown in FIG. 4B. A guide roller 14 for guiding the wire 13
is provided in the interior of the first arm 6a and the wire 13
is guided with the guide roller 14 into a wire insertion hole 15
formed in the one end portion 6al. The wire 13 passes
through the wire insertion hole 15, then through the interior of
the ultrasonic diagnostic apparatus body 2 and reaches the
connecting rod 29.

[0050] Next, a description will be given about the first
locking mechanism 7a. The first locking mechanism 7a
includes a plunger 16 disposed in the interior of the first arm
6a, a first rod 17 provided in the plunger 16, and a first rod
hole 18 (see FIG. 5) formed in the upper surface 2a of the
ultrasonic diagnostic apparatus body 2. More particularly, in
the one end portion 6al of the first arm 6a is formed a plunger
hole 19 which opens to the surface opposed to the upper
surface 2a of the ultrasonic diagnostic apparatus body 2. The
plunger 16 is disposed within the plunger hole 19. The
plunger 16, at an end portion thereof positioned on the side
opposite to an opening 19a of the plunger hole 19, is con-
nected to the pivoting member 8 through a link 20. According
to this configuration, as the pivoting member 8 pivots, the
plunger 16 moves vertically through the interior of the
plunger hole 19. As shown in FIG. 4A, when the pivoting
member 8 lies at its vertical position, a lower end portion 16a
in the figure of the plunger 16 descends to the opening 19a of
the plunger hole 19. On the other hand, as shown in FIG. 4B,
when the pivoting member 8 lies at its horizontal position, the
plunger 16 ascends up to the position at which the first rod 17
projecting from the lower end portion of the plunger gets into
the plunger hole 19.

[0051] The first rod 17 is incorporated within the plunger
16. With the biasing force of a spring (not shown) disposed
within the plunger 16, a lower end portion of the first rod 17
projects from the lower end portion of the plunger 16. When
the pivoting member 8 lies at its horizontal position, the first
rod 17 projects within the plunger hole 19. As will be
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described later, the first rod 17 coincides with the position of
the first rod hole 18. When the pivoting member 8 pivots from
the horizontal position to the vertical position in this state, the
first rod 17 projects from the lower end portion of the plunger
16 in the interior of the first rod hole 18. With the first rod 17
projected into the first rod hole 18, the pivoting motion of the
firstarm 6a with respect to the ultrasonic diagnostic apparatus
body 2 is inhibited.

[0052] On the other hand, in a pivoted state of the pivoting
member 8 from its horizontal position to its vertical position
and with the first rod 17 not positioned over the first rod hole
18, the first rod 17 is pushed against the upper surface 2a of
the ultrasonic diagnostic apparatus body 2 and retreats into
the plunger 16 against the biasing force of the aforesaid
spring. In this state, the first arm 6a is pivotal with respect to
the ultrasonic diagnostic apparatus body 2.

[0053] When the pivoting member 8 is in its horizontal
position, the first rod 17 projects from the lower end portion of
the plunger 16 in the interior of the plunger hole 19 and
therefore the first arm 64 is in a pivotal state with respect to the
ultrasonic diagnostic apparatus body 2.

[0054] A description will now be given about the position
of the first rod hole 18. The first rod hole 18 is formed on a
circular path of the first rod 17 described with a pivotal motion
ofthe first arm 6a. The first rod hole 18 is formed in a position
that coincides with the position of the first rod 17 when the
first arm 6a assumes a position perpendicular to the front face
of the ultrasonic diagnostic apparatus 1.

[0055] In the upper surface 2a of the ultrasonic diagnostic
apparatus body 2 and in the vicinity of the first rod hole 18 is
formed a support hole 21 into which the one end portion 6al
of the first arm 6a is inserted and supported pivotally, as
shown in FIG. 5. Further, in the upper surface 2a of the
ultrasonic diagnostic apparatus body 2 is formed aslit22 ina
ring shape for introducing the wire 13 into the ultrasonic
diagnostic apparatus body 2 from the first arm 6a. The slit 22
coincides with a movement path of the wire 13 upon pivoting
of the arm 6a with respect to the ultrasonic diagnostic appa-
ratus body 2. Numeral 23 denotes a one end placing surface
on which the one end portion 6al of the first arm 6a is placed.

[0056] Next, the third locking mechanism 7¢ will be
described with reference to FIG. 6. The third locking mecha-
nism 7¢ includes the to-be-fitted member 9, a second rod 24
provided in the to-be-fitted member 9, and a second rod hole
25 formed in the third arm 6¢. More specifically, the second
rod 24 is provided in the interior of the to-be-fitted member 9
and projects partially into the cutout portion 9a. One end 24a
of the second rod 24 projects into the cutout portion 9a with
the biasing force of a spring (not shown) disposed in the
interior of the to-be-fitted portion 9. The second rod 24 has a
length such that when one end 24a projects into the cutout
portion 9a, an opposite end 245 does not project to the third
arm 6c side.

[0057] When the hook portion 85 of the pivoting member 8,
when fitted in the cutout portion 9a, pushes the second rod 24
toward the third arm 6¢ under the action of the spring member
11. When the position of the second rod hole 25 and that of the
second rod 24 coincide with each other in the urged state of
the second rod 24 toward the third arm 6¢ by the hook portion
8b, the opposite end 245 of the second rod 24 projects into the
second rod hole 25 against the biasing force of the aforesaid
spring, whereby a mutual pivoting motion of the second and
third arms 65, 6¢ is inhibited. The position of the second rod
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hole 25 and that of the second rod 24 become coincident with
each other when the third arm 6¢ and the second arm 65 are
aligned with each other.

[0058] A pair of guide faces 94 are formed on both sides of
the cutout portion 9a of the to-be-fitted member 9. The guide
faces 95 are formed so as to tilt on the side opposite to the
cutout portion 9a. The guide faces 96 are formed respectively
at positions where the hook portion 85 can come into abut-
ment against a guide face 95 by pivoting at least one of the first
and second arms 6a, 6b. The hook portion 85 comes into
fitting engagement in the cutout portion 9a while sliding on
the guide face 94.

[0059] When the position of the second rod 24 and that of
the second rod hole 25 do not overlap each other, even if the
hook portion 85 is fitted in the cutout portion 9a and pushes
the second rod 24, one end 24a of the second rod 24 remains
projected to the cutout portion 9a and the opposite end 245 is
in abutment against the third arm 6c. At this time, the hook
portion 85 fitted in the cutout portion 9a assumed a half-fitted
state because one end 24a of the second rod 24 projects to the
cutout portion 9a. When the second and third arms 65, 6¢ are
aligned with each other and the opposite end 245 of the
second rod 24 projects to the second rod hole 25, the one end
24a retreats from the interior of the cutout portion 9a and the
hook portion 85 is completely fitted in the cutout portion 9a.
[0060] As shown in FIG. 1, the tipping-preventing support
member 5 includes a housing 26 provided sideways of the
ultrasonic diagnostic apparatus body 2 and a support rod 27
disposed vertically movably within the housing 26.

[0061] Upper and lower end portions of the support rod 27
are in a projected state from the housing 26. The lower end
portion of the support rod 27 serves as a support portion that
supports the ultrasonic diagnostic apparatus body 2 on the
installation surface F.

[0062] The support portion 28 supports the ultrasonic diag-
nostic apparatus body 2 when it is at its descended position
corresponding to the lowest position and is in contact with the
installation surface F. A support position A supported by the
support portion 28 always lies on the protruding direction D
side of the display unit 3 with respect to a centroid projected
position GF resulting from projecting the center of gravity of
the ultrasonic diagnostic apparatus 1 downwards onto the
installation surface F in the vertical direction (see FIGS. 1 and
7).

[0063] A description will now be given about the support
position A. As shown in FIG. 7, even when the display unit 3
protrudes from the ultrasonic diagnostic apparatus body 2 and
the centroid projected position GF has shifted to the protrud-
ing direction D side to a greater extent than a support position
B where the ultrasonic diagnostic apparatus body 2 is sup-
ported by the wheels 4, the support position A lies on the
protruding direction D side with respect to the shifted cen-
troid projected position GH. Even when the arm 6 is extended
to a maximum extent, resulting in the display unit 3 assuming
a position remotest from the ultrasonic diagnostic apparatus
body 2, the support position A lies on the protruding direction
D side with respect to the shifted centroid projected position
GH.

[0064] In the interior of the housing 26 disposed locking
means (not shown) which, when the support portion 28 is in
its descended position, as shown in FIG. 1, inhibits the verti-
cal movement of the support rod 27 and holds the descended
position. Likewise, in the interior of the housing 26 is dis-
posed locking means (not shown) which, when the support
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portion 28 is in its ascended position corresponding to the
highest position, as shown in FIG. 8, inhibits the vertical
movement of the support rod 27 and holds the ascended
position.

[0065] A connecting rod 29 is connected to the support rod
27. The wire 13 is connected to an end portion of the con-
necting rod 29 on the side opposite to the support rod 27.
Therefore, as the support rod 27 descends, the wire 13 is
pulled downwards and the pivoting member 8 moves toward
its horizontal position (see F1G. 4B). On the other hand, when
the inhibition of the locking means which holds the
descended position is cancelled, the pivoting member 8 pivots
in the vertical direction (see FIG. 4A) under the action of the
spring 11 (see FIGS. 4A and 4B), so that the wire 13 pulls up
the connecting rod 29 and the rod 27 rises.

[0066] The wheels 4 are provided four in all at the four
corners of the lower portion of the ultrasonic diagnostic appa-
ratus body 2. At least when the arm 6 is at its home position,
the ultrasonic diagnostic apparatus body 2 can be supported
by only the wheels 4. The wheels 4 are an example of the
support member defined in the invention.

[0067] In the ultrasonic diagnostic apparatus 1 of this
embodiment, when the arm 6 is at its home position and the
support portion 28 is at its ascended position as shown in FIG.
8, the arms 6a-6¢ are inhibited from pivoting by the locking
mechanisms 7a-7c¢. Therefore, in the case where the support
portion 28 is at its ascended position for example when mov-
ing the ultrasonic diagnostic apparatus 1, the arm 6 is at its
home position and it is impossible to move the display unit 3.
Thus, it is possible to prevent tipping of the ultrasonic diag-
nostic apparatus 1 which is caused by protrusion of the dis-
play unit 3 from the ultrasonic diagnostic apparatus body 2.

[0068] On the other hand, when the support portion 28 is
moved to its descended position as shown in FIG. 1, the
pivoting member 8 moves to its horizontal position and the
inhibition of pivoting ofthe arms 6a-6¢ by the locking mecha-
nisms 7a-7¢ is cancelled. As a result, as shown for example in
FIG.7,itis possible to pivot the arms 6a-6¢ and thereby move
the display unit 3 to a position where the operator can see the
display unit more easily. At this time, tipping of the ultrasonic
diagnostic apparatus 1 can be prevented because the ultra-
sonic diagnostic apparatus body 2 can be supported by the
support portion 28.

[0069] Next, a description will be given about modifica-
tions of the first embodiment. A first modification will first be
described with reference to FIG. 9. In an ultrasonic diagnostic
apparatus 1 according to the first modification, a total of two
tipping-preventing support members Sa and 5b are provided
on both side faces respectively of the ultrasonic diagnostic
apparatus body 2. With the tipping-preventing support mem-
bers Sa and 55, the ultrasonic diagnostic apparatus body 2 can
be supported by the support portion 28 even when the display
unit 3 protrudes to both sides, that is, a protruding direction
D1 side and a protruding direction D2, of the ultrasonic
diagnostic apparatus body 2.

[0070] In this modification, the connecting rod 29 is con-
nected to a support rod 27 of the tipping-preventing support
member Sa and also to a support rod 27 of the tipping-
preventing support member 55, so that vertical movements of
both support rods 27 are interlocked with each other. The wire
13 is connected to an approximately intermediate portion of
the connecting rod 29.

[0071] Next, a second modification will be described with
reference to FIG. 10. In this second modification, the housing
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26 of the tipping-preventing support member 5 is mounted
aslope relative to a side face of the ultrasonic diagnostic
apparatus body 2 and is inclined relative to the installation
surface F. As a result, the support rod 27 is inclined relative to
the installation surface F and is adapted to move up and down
in the inclined direction. By such an up-and-down movement
in the inclined direction of the support rod 27 the support
portion 28 can move between a support position A and a
stand-by position C. The support position A indicates a posi-
tion at which the support portion 28 assumes its descended
position corresponding the lowest position and is in contact
with the installation surface F, while the stand-by position C
indicates a position at which the support portion 28 assumes
its ascended position corresponding to the highest position.
[0072] Also in the interior of the housing 26 according to
this second modification there are disposed locking means for
holding the descended position of the support portion 28 and
locking means for holding the ascended position of the sup-
port portion 28 (neither of the locking means is shown).
[0073] Inthis second modification, a roller R is fixed in the
interior of the ultrasonic diagnostic apparatus body 2. The
wire 13 is guided by the roller R within the ultrasonic diag-
nostic apparatus body 2 and it is connected to the upper end of
the support rod 27. When the support portion 28 is at its
ascended position, i.e., the stand-by position C, the pivoting
motion of the arms 6a-6¢ is inhibited by the locking mecha-
nisms 7a-7¢. On the other hand, when the support portion 28
is at its descended position, i.e., the support position A, the
inhibition of pivoting of the arms 6a-6¢ by the locking mecha-
nisms 7a-7c¢ is cancelled.

[0074] According to this second modification, since the
support rod 27 is adapted to move up and down in the inclined
direction, the support position A by the support portion 28 can
be set at a position spaced as distant as possible from the
ultrasonic diagnostic apparatus body 2, and even if the display
unit 3 is moved to a position more distant from the ultrasonic
diagnostic apparatus body 2, it is possible to prevent tipping
of the ultrasonic diagnostic apparatus 1. Moreover, when the
support portion 28 is in the stand-by position C, it is closer to
the ultrasonic diagnostic apparatus body 2 than in the support
position A. Therefore, when moving the ultrasonic diagnostic
apparatus 1, the support rod 27 can be prevented from becom-
ing an obstacle by locating the support portion 28 in the
stand-by position C.

Second Embodiment

[0075] A second embodiment of the invention will be
described below with reference to FIGS. 11 to 13. As to the
same constructional portions as in the first embodiment, they
are identified by the same reference numerals as in the first
embodiment and explanations thereof will be omitted.
[0076] In an ultrasonic diagnostic apparatus 30 of this sec-
ond embodiment, a tipping-preventing support member 31 is
provided in a lower portion of the ultrasonic diagnostic appa-
ratus body 2. The tipping-preventing support member 31
includes a storage housing 32 provided in the lower portion of
the ultrasonic diagnostic apparatus body 2 and a slide arm 33
disposed slidably in and projecting from the interior of the
storage housing 32.

[0077] Theinterior of the slide arm 33 is hollow and an end
portion thereof located on the storage housing 32 side opens
to form an opening 33a. A rod-like support portion 34 is
provided on the underside of the projecting portion of the
slide arm 33 projecting from the storage housing 32. The
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support portion 34 supports the ultrasonic diagnostic appara-
tus body 2. The support portion 34 has a length up to a vicinity
of the installation surface F, not reaching the installation
surface F. Consequently, the slide arm 33 can be allowed to
slide smoothly without the support portion 34 coming into
contact with the installation surface F. Upon tilting of the
ultrasonic diagnostic apparatus body 2 the support portion 34
comes into contact with the installation surface F to support
the ultrasonic diagnostic apparatus body 2.

[0078] As theslide arm 33 slides within the storage housing
32, the support portion 34, while describing a rectilinear path
in the horizontal direction, can move between a support posi-
tion A (see FIG. 13) able to support the ultrasonic diagnostic
apparatus body 2 and a stand-by position C (see FIG. 11) at
which the support portion 34 is located just under the ultra-
sonic diagnostic apparatus body 2. When the support portion
34 reaches the support position A, the pivoting member 8
reaches its horizontal position and the inhibition of movement
of the arms 6a-6¢ by the locking mechanisms 7a-7¢ is can-
celled. The details of this point will be described later.
[0079] As in the first embodiment, the support position A
lies always on the protruding direction D side with respect to
the centroid projected position GF (not shown in this embodi-
ment).

[0080] In this embodiment the wire 13 is guided through
the interior of the ultrasonic diagnostic apparatus body 2 and
the interior of the storage housing 32 by both a body-side
guide roller 35 fixed to the ultrasonic diagnostic apparatus
body 2 and a storage housing-side guide roller 36 disposed
within the storage housing 32. The wire 13 is introduced from
the opening 33a into the slide arm 33 and is fixed to a station-
ary rod 37 provided on an inner bottom 335 of the slide arm
33.

[0081] An adjusting spring 38 is disposed on the wire 13
and between the storage housing-side guide roller 36 and the
stationary rod 37. A spring constant of the adjusting spring 38
is set in relation to the spring constant of the spring member
11 (see FIG. 4) which urges the pivoting member 8 toward
one end portion 6al side of the first arm 64 so that the pivoting
member 8 reaches its horizontal position when the support
portion 34 reaches the support position A. More specifically,
the spring constant of the adjusting spring 38 is set so that the
wire 13 moves and the pivoting member 8 pivots up to its
horizontal position against the pulling force of the spring
member 11 when the slide arm 33 is slid in the protruding
direction D of the display unit 3 and the support portion 34
reaches the support position A. Therefore, even if the slide
arm 33 is slid in the protruding direction D, if the support
portion 34 has not reached the support position A yet, the
pivoting member 8 maintains its vertical position with the
pulling force of the spring member 11 and, as indicated by a
dot-dash line in FIG. 12, the wire 13 does not change its
position, but only the adjusting spring 38 extends.

[0082] Upon arrival of the support portion 34 at the support
position A the adjusting spring 38 extends to its maximum
length for an instant and then contracts, whereby the wire 13
is pulled and the pivoting member 8 moves from the vertical
position to the horizontal position.

[0083] In the ultrasonic diagnostic apparatus 30, as shown
in FIG. 11, when the support portion 34 is at the stand-by
position C and the arm 6 is at the home position, the pivoting
of the arms 6a-6¢ (none of them are shown in this embodi-
ment) is inhibited by the locking mechanisms 7a-7¢, as in the
first embodiment. Therefore, also in this second embodiment
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the display unit 3 cannot be moved when the support portion
34 is held at the stand-by position C, for example when
moving the ultrasonic diagnostic apparatus 30, and hence it is
possible to prevent tipping of the ultrasonic diagnostic appa-
ratus 1.

[0084] On the other hand, when the slide arm 33 is slid to
move the support portion 34 up to the support position A, the
wire 13 is pulled and moved by the slide arm 33 and the
pivoting member 8 moves up to its horizontal position. Con-
sequently, as in the first embodiment, the inhibition of pivotal
motion of the arms 6a-6¢ by the locking mechanism 7a-7c¢ is
cancelled and the display unit 3 becomes movable. Also in
this second embodiment it becomes possible at this time to
support the ultrasonic diagnostic apparatus body 2 by the
support portion 34 and hence possible to prevent tipping of
the ultrasonic diagnostic apparatus 30.

Third Embodiment

[0085] A third embodiment of the invention will now be
described with reference of FIGS. 14 t0 16. In FIGS. 14 to 16,
the same constructional portions as in the first or the second
embodiment are identified by the same reference numerals as
in the first or the second embodiment and explanations
thereof will be omitted.

[0086] InFIGS. 14 to 16, the ultrasonic diagnostic appara-
tus body 2 and the wheels 4 are indicated by dash-double dot
lines. In both plan views of FIGS. 15 and 16, the second arm
65, third arm 6¢ and display unit 3 are not shown. The locking
mechanism 7 and the storage hole 10 formed in the first arm
6a are not shown, either.

[0087] In the ultrasonic diagnostic apparatus 40, a shaft 41
extends downwards through the interior of the ultrasonic
diagnostic apparatus body 2 from the lower portion of the first
arm 6a. A gear mechanism 42 is disposed in the lower portion
of the ultrasonic diagnostic apparatus body 2. The gear
mechanism 42 includes a first gear 43, a second gear 44
meshing with the first gear 43, an a third gear 45 meshing with
the second gear 44.

[0088] The first gear 43 is provided at a lower end of the
shaft 41. In the third gear 45 is provided a shaft 46 so as to
project from the underside of the ultrasonic diagnostic appa-
ratus body 2, with a tipping-preventing support member 47
being mounted on the shaft 46.

[0089] The tipping-preventing support member 47 is made
up of a support arm 48 having an upper surface with the shaft
46 provided thereon and a rod-like support portion 49 pro-
jecting from a lower surface of the support arm 48. The
support portion 49 supports the ultrasonic diagnostic appara-
tus body 2. As will be described later, the support arm 48 is
adapted to pivot in the horizontal direction, whereby the
support portion 49, while describing a circular path, can move
between a support position A (see FIG. 16) able to support the
ultrasonic diagnostic apparatus body 2 and a stand-by posi-
tion C (see FIG. 15) at which the support arm 48 faces in a
direction perpendicular to a front face fr of the ultrasonic
diagnostic apparatus body 2.

[0090] As will be described later, the support arm 48 is
adapted to pivot the shaft 46 in interlock with the first arm 6a.
The support position A shown in FIG. 16 is an example and it
is adapted to move with pivotal motion of the first arm 6a.
Provided, however, that the position which the support por-
tion 49 assumes when located on the protruding direction D
side of the display unit 3 with respect to the wheels 4 is
defined to be the support position A. In the ultrasonic diag-
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nostic apparatus 1, even if the centroid projected position GF
(not shown in this embodiment) shifts with movement of the
display unit 3 caused by pivoting of the first arm 6a, the
support portion 49 moves with pivoting of the first arm 64 so
that the support position A always lies on the protruding
direction D1 side or D2 side with respect to the centroid
projected position GF.

[0091] When the support portion 49 is not positioned on the
protruding direction D side of the display unit 3 with respect
to the wheels 4 (when the support portion 49 is stored in the
lower portion of the ultrasonic diagnostic apparatus body 2),
the ultrasonic diagnostic apparatus body 2 can be supported
by only the wheels 4.

[0092] Thesupport portion 49 has a length reaching a vicin-
ity of the installation surface F, not reaching the installation
surface F. Consequently, when the support arm 48 is pivoted,
the support portion 49 can be pivoted smoothly without con-
tacting the installation surface F. Upon tilting of the ultrasonic
diagnostic apparatus body 2 the support portion 49 comes
into contact with the installation surface F and supports the
ultrasonic diagnostic apparatus body 2.

[0093] The ultrasonic diagnostic apparatus 40 of this
embodiment is not provided with the wire 13. A pivoting knob
50 provided on a side face of the first arm 6a is attached to a
fulcrum of the pivoting member 8. The pivoting member 8
(see FIG. 4) can be pivoted by turning the pivoting knob 50.
[0094] In the ultrasonic diagnostic apparatus 40 of this
embodiment, as shown in FIGS. 14 and 15, with the arm 6
lying at its home position, the inhibition of pivotal motion by
the locking mechanisms 7a-7¢ is cancelled and the arms
6a-6¢ are pivoted to move the display unit 3 up to a position
where the operator is easy to see the display unit. At this time,
with a pivotal motion of the first arm 6a, the shaft 41 rotates
and so does the first gear 43. The rotation of the first gear 43
is transmitted to the third gear 45 by the second gear 44 and,
with this rotation of the third gear 45, the support arm 48
pivots about the shaft 46 in the same direction as the first arm
6a.

[0095] According to this third embodiment, for example
when moving the ultrasonic diagnostic apparatus 40, it is
possible, by locating the support arm 48 at the stand-by posi-
tion C, to prevent the support arm 48 from becoming an
obstacle. Moreover, ifthe display unit 3 is moved when using
the ultrasonic diagnostic apparatus 40, the support portion 49
can be brought to the support position A with the movement
of display unit 3, so that it is possible to prevent tipping of the
ultrasonic diagnostic apparatus 40. Thus, in this embodiment,
since the support portion 49 moves in interlock with the
movement of the display unit 3, it is possible to surely prevent
tipping of the ultrasonic diagnostic apparatus 40.

[0096] Although the invention has been described above by
way of embodiments thereof, it goes without saying that
various changes may be made within the scope not altering
the gist of the invention. For example, in the first embodiment,
the descended position as the lowest position of the support
portion 28 may be a vicinity of the installation surface F, not
reaching the installation surface F. In this case, upon tilting of
the ultrasonic diagnostic apparatus body 2, the support por-
tion 28 comes into contact with the installation surface F and
supports the ultrasonic diagnostic apparatus body 2.

[0097] Further, in the second and third embodiments, the
support portions 34 and 49 may each have a length contacting
the installation surface F. In this case, it is desirable that the
support portions 34 and 49 be configured so as to be vertically
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movable. It is desirable that the inhibition of pivotal motion of
the arms 6a-6¢ by the locking mechanisms 7a-7¢ be cancelled
when the support portions 34 and 49 are each at the descended
position contacting the installation surface F.

[0098] Many widely different embodiments of the inven-
tion may be configured without departing from the spirit and
the scope of the present invention. It should be understood
that the present invention is not limited to the specific embodi-
ments described in the specification, except as defined in the
appended claims.

1. An ultrasonic diagnostic apparatus comprising:

an ultrasonic diagnostic apparatus body;

a support member provided in the ultrasonic diagnostic
apparatus body to support the ultrasonic diagnostic
apparatus body on an installation surface;

amovable body provided in the ultrasonic diagnostic appa-
ratus body in a movable state by a moving member, the
movable member protruding from the ultrasonic diag-
nostic apparatus body in a direction away from the ultra-
sonic diagnostic apparatus body; and

a tipping-preventing support member provided in the ultra-
sonic diagnostic apparatus body and having comprising
a support portion configured to support the ultrasonic
diagnostic apparatus body on the installation surface on
the protruding side of the movable body with respect to
the support member.

2. An ultrasonic diagnostic apparatus according to claim 1,
wherein a support position on the installation surface by the
support portion of the tipping-preventing support member is
on the protruding side of the movable body with respect to a
centroid projected position resulting from projecting a center
of gravity of the ultrasonic diagnostic apparatus onto the
installation surface downwards in a vertical direction.

3. An ultrasonic diagnostic apparatus according to claim 1,
wherein the support portion of the tipping-preventing support
member is movable between a support position able to sup-
port the ultrasonic diagnostic apparatus body and a stand-by
position closer to the ultrasonic diagnostic apparatus body
than the support position.

4. An ultrasonic diagnostic apparatus according to claim 1,
further comprising a movement inhibition device configured
to inhibit the movement of the movable body by the moving
member.

5. An ultrasonic diagnostic apparatus according to claim 4,
wherein the movement inhibition device is configured to can-
cel the inhibition when the ultrasonic diagnostic apparatus
body is in a state capable of being supported by the support
portion of the tipping-preventing support member.

6. An ultrasonic diagnostic apparatus according to claim 5,
wherein:

the support portion of the tipping-preventing support mem-
ber is configured to ascend and descend with respect to
the installation surface and, when in a descended posi-
tion the support portion is configured to support the
ultrasonic diagnostic apparatus body on the installation
surface, and

the movement inhibition device is configured to cancel the
inhibition when the support portion is in the descended
position.

7. An ultrasonic diagnostic apparatus according to claim 6,
wherein the descended position of the support portion is one
of a position where the support portion is in contact with the
installation surface and a position where the support portion
has reached a vicinity of the installation surface.
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8. An ultrasonic diagnostic apparatus according to claim 4,
wherein the support portion of the tipping-preventing support
member is movable between a support position able to sup-
port the ultrasonic diagnostic apparatus body and a stand-by
position closer to the ultrasonic diagnostic apparatus body
than the support position, and the movement inhibition device
is configured to cancel the inhibition when the support por-
tion is in the support position.

9. An ultrasonic diagnostic apparatus according to claim 1,
wherein in interlock with the movement of the movable body
the support portion of the tipping-preventing support member
is configured to move between a support position able to
support the ultrasonic diagnostic apparatus body and a stand-
by position closer to the ultrasonic diagnostic apparatus body
than the support position.

10. An ultrasonic diagnostic apparatus according to claim
3, wherein the support portion of the tipping-preventing sup-
port member is movable between the support position and the
stand-by position along a circular path in a horizontal direc-
tion.

11. An ultrasonic diagnostic apparatus according to claim
3, wherein the support portion of the tipping-preventing sup-
port member is movable between the support position and the
stand-by position along a rectilinear path in a horizontal
direction.

12. An ultrasonic diagnostic apparatus according to claim
3, wherein the support portion of the tipping-preventing sup-
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port member can support between the support position and
the stand-by position by moving in an inclined direction
relative to the installation surface.

13. An ultrasonic diagnostic apparatus according to claim
1, wherein the movable body comprises a flat panel display.

14. An ultrasonic diagnostic apparatus according to claim
2, wherein the movable body comprises a flat panel display.

15. An ultrasonic diagnostic apparatus according to claim
3, wherein the movable body comprises a flat panel display.

16. An ultrasonic diagnostic apparatus according to claim
1, wherein the moving member comprises an arm adapted to
pivot in a horizontal direction.

17. An ultrasonic diagnostic apparatus according to claim
2, wherein the moving member comprises an arm adapted to
pivot in a horizontal direction.

18. An ultrasonic diagnostic apparatus according to claim
3, wherein the moving member comprises an arm adapted to
pivot in a horizontal direction.

19. An ultrasonic diagnostic apparatus according to claim
1, wherein the support member comprises a wheel provided
in a lower portion of the ultrasonic diagnostic apparatus body.

20. An ultrasonic diagnostic apparatus according to claim
2, wherein the support member comprises a wheel provided
in a lower portion of the ultrasonic diagnostic apparatus body.
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