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(57) ABSTRACT

An ultrasonic diagnostic apparatus includes: an operating
device for an operator to input an instruction; a probe for
transmitting and receiving ultrasonic waves; an image display
device for displaying an ultrasonic image; and an processing
device which drives the probe based on the instruction, pro-
duces the ultrasonic image, and displays the image on the
image display device. The processing device is mounted on

(21) Appl. No.: 12/200,869 an installation platform or placed on a floor. A cable receiving
space is provided inside the processing device or the instal-
, lation platform for receiving a cable of probe. A probe con-
(22) Filed: Aug. 28,2008 nector is provided above an opening of the cable receiving
space such that the cable is received into the cable receiving
(30) Foreign Application Priority Data space in the shape of a U. A movable pulley is hung from a
lower end of the U-shaped cable, and the movable pulley is
Mar. 9,2007  (JP) oo 2007-227701 supported on a rail in a vertically movable manner.
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FIG. 1
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ULTRASONIC DIAGNOSTIC APPARATUS

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the benefit of Japanese
Patent Application No. 2007-227701 filed Sep. 3, 2007, and
hereby incorporated by reference in its entirety.

BACKGROUND OF THE INVENTION

[0002] The subject matter disclosed herein relates to an
ultrasonic diagnostic apparatus, and in particular, relates to an
ultrasonic diagnosis apparatus that can prevent a cable of a
probe from contacting and giving a patient discomfort.
[0003] A conventional ultrasonic diagnostic apparatus
includes: an operating device for an operator to input an
instruction; a probe for transmitting and receiving ultrasonic
waves; an image display device for displaying an ultrasonic
image; and a processing device which controls driving the
probe, producing the ultrasonic image based on a received
signal, and displaying it. The operating device, probe, image
display device, and processing device can move as one unit.
The cable of the probe is pulled out of a probe cable receiving
device under the operating device (for example, see Japanese
Unexamined Patent Publication No. 2004-49588.)

[0004] Inthe conventional ultrasonic diagnostic apparatus,
in a case where an operator can perform operations while
sitting, a height of an upper surface of the operating device is
about 100 cm or less. Therefore, a height at which the cable of
the probe is pulled out of the probe cable receiving device is
about 95 cm or less.

[0005] On the other hand, it is possible that a height ofa bed
onwhich a patient lies is, forexample, 60 cm and a body of the
patient is, for example, 25 cm thick. Therefore, it is possible
that a distance from a floor to a body surface of the patient is
85 cm.

[0006] Then, even if the height at which the cable of the
probe is pulled out of the probe cable receiving device is 95
cm at the maximum, the remaining distance to the body
surface ofthe patientis only 10 cm. As aresult, when the cable
gets loose, it may contact and give the patient discomfort.

BRIEF DESCRIPTION OF THE INVENTION

[0007] Ttis desirable that the problem described previously
is solved.
[0008] Ina first aspect of the invention, there is provided an

ultrasonic diagnostic apparatus, including: an operating
device (1) for an operator to input an instruction; a probe (2)
for transmitting and receiving ultrasonic waves; an image
display device (3) for displaying an ultrasonic image; and an
processing device (4) which controls driving the probe (1)
based on the instruction, producing the ultrasonic image
based on a received signal, and displaying it on the image
display device (3), wherein the operating device (1) is formed
separately from the processing device (4); wherein the pro-
cessing device (4) is mounted on an installation platform (5)
or placed on a floor (F); wherein a cable receiving space (5a)
is provided inside the processing device (4) or the installation
platform (5) for receiving a cable (6) of the probe (2); wherein
an opening (5b) is provided at a position equal to or higher
than 120 cm from the floor (F); and wherein the cable (6) of
the probe (2) is received in the cable receiving space (5a)
through the opening (54).
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[0009] According to the ultrasonic diagnostic apparatus of
the first aspect, the operating device (1) and the processing
device (4) are formed separately. Therefore, it is possible to
mount the processing device (4) on the mounting platform (5)
or raise the height of the processing device (4) without being
influenced by the height of the operating device (1). As a
result, it becomes possible to provide the cable receiving
space (5a) inside the processing device (4) or mounting plat-
form (5) and to provide the opening (56) of the cable receiving
space (5a) at the position equal to or higher than 120 cm from
the floor (F). Therefore, the cable (6) comes in or goes out at
a position sufficiently higher than that of a patient laying on a
bed (B), preventing the cable (6) from contacting and giving
the patient discomfort.

[0010] Inasecondaspectofthe invention, there is provided
an ultrasonic diagnostic apparatus according to the first
aspect, wherein a probe connector (9) is provided above the
opening (5b) of the processing device (4).

[0011] According to the ultrasonic diagnostic apparatus of
the second aspect, the probe connector (9) is provided above
the opening (5b). Therefore, the cable connector (6a) of the
cable (6) can be attached to and detached from the probe
connector (9) of the processing device (4) without being
disturbed by the cable (6).

[0012] In a third aspect of the invention, there is provided
an ultrasonic diagnostic apparatus according to the second
aspect, wherein the cable (6) is bent in a U-shaped manner
from the opening (5b) and is received in the cable receiving
space (5a).

[0013] According to the ultrasonic diagnostic apparatus of
the third aspect, only one portion at a lower end of the
U-shaped cable (6) is bent with a small curvature, preventing
the cable (6) from being damaged.

[0014] Ina fourth aspect of the invention, there is provided
an ultrasonic diagnostic apparatus according to the third
aspect, wherein a movable pulley (10) is hung from a lower
end of the U-shaped cable (6).

[0015] According to the ultrasonic diagnostic apparatus of
the fourth aspect, the cable (6) is prevented from being bent
with a curvature smaller than a radius (for example, 5 mm or
over) of the movable pulley (10).

[0016] Inafilthaspect oftheinvention, there is provided an
ultrasonic diagnostic apparatus according to the fourth
aspect, wherein the movable pulley (10) is supported on arail
(12) in a vertically movable manner.

[0017] According to the ultrasonic diagnostic apparatus of
the fifth aspect, the movable pulley (10) moves vertically
while being supported on the rail (12), which improves the
stability and reliability.

[0018] In a sixth aspect of the invention, there is provided
an ultrasonic diagnostic apparatus, including: an operating
device (1) for an operator to input an instruction; a probe (2)
for transmitting and receiving ultrasonic waves; an image
display device (3) for displaying an ultrasonic image; and an
processing device (4) which controls driving the probe (1)
based on the instruction, producing the ultrasonic image
based on a received signal, and displaying it on the image
display device (3), wherein the processing device (4) is
mounted on an installation platform (5) or placed on a floor
(F); wherein a cable receiving space (5a) is provided inside
the processing device (4) or the installation platform (5) for
receiving a cable (6) of the probe (2); wherein a probe con-
nector (9) is provided above an opening (5b) of the cable
receiving space (5a); wherein the cable (6) of the probe (2) is
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received into the cable receiving space (5a) in the shape of U
from the opening (55); wherein a movable pulley (10) is hung
from a lower end of the U-shaped cable (6); and wherein the
movable pulley (10)is supported on a rail (12) in a vertically
movable manner.

[0019] According to the ultrasonic diagnostic apparatus of
the sixth aspect, the operation device (1) and the processing
device (4) are formed separately. Therefore, it is possible to
mount the processing device (4) on the mounting platform (5)
or to raise the height of the processing device (4) without
being influenced by the height of the operating device (1). As
a result, it becomes possible to provide the cable receiving
space (5a) inside the processing device (4) or the mounting
platform (5). Therefore, it becomes possible for the cable (6)
to come in and go out at a position sufficiently higher than that
of a patient lying on a bed (B), preventing the cable (6) from
contacting and giving the patient discomfort. Also, the probe
connector (9) is provided at the position above the opening
(5b). Therefore, a cable connector (6a) of the cable (6) can be
attached to or detached from the probe connector (9) of pro-
cessing device (4) without being disturbed by the cable (6).
Moreover, only one portion at the lower end of the U-shaped
cable is bent with a small curvature, preventing the cable (6)
from being damaged. Moreover, it is possible to prevent the
cable (6) from bending with a curvature smaller than a radius
(for example, 5 mm or over) of the movable pulley (10).
[0020] Furthermore, since the movable pulley (10) moves
vertically while being supported on the rail (12), its stability
and reliability can be improved.

[0021] In a seventh aspect of the invention, there is pro-
vided an ultrasonic diagnostic apparatus according to any one
of the fourth to sixth aspects, wherein the movable pulley (10)
is urged downwards by a weight (11).

[0022] According to the ultrasonic diagnostic apparatus of
the seventh aspect, the weight (11) provides a force to pull the
cable (6) into the cable receiving space (5a) smoothly.
[0023] In an eighth aspect of the invention, there is pro-
vided an ultrasonic diagnostic apparatus according to any one
of the fourth to seventh aspects, wherein a cable lock (13) is
provided to prevent the disconnection of the cable (6) from
the movable pulley (10).

[0024] According to the ultrasonic diagnostic apparatus of
the eighth aspect, the disconnection of the cable (6) from the
movable pulley (10) is prevented, improving the stability and
reliability.

[0025] In a ninth aspect of the invention, there is provided
an ultrasonic diagnostic apparatus according to the eighth
aspect, wherein the cable lock (13) is comprised of a rotatable
lever-like member.

[0026] According to the ultrasonic diagnostic apparatus of
the ninth aspect, the disconnection of the cable (6) from the
movable pulley (10) is prevented by a simple structure.

[0027] In atenth aspect of the invention, there is provided
an ultrasonic diagnostic apparatus according to the eighth or
ninth aspect, wherein a cover (14) is provided over a portion
of the processing device (4) or the mounting platform (5) 120
cm or less from the floor (F) which slides vertically to allows
the access to the inside.

[0028] According to the ultrasonic diagnostic apparatus of
the tenth aspect, the cover (14) is vertically slid to allow the
access to an inner portion of the processing device (4) or the
mounting device (5) 120 cm orless from the floor (F), making
the maintenance work easier.
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[0029] 1In an eleventh aspect of the invention, there is pro-
vided an ultrasonic diagnostic apparatus according to the
tenth aspect, wherein the cable (6) can be attached to or
detached from the movable pulley (10) when the cable lock
(13) is released.
[0030] According to the ultrasonic diagnostic apparatus of
the eleventh aspect, when removing a probe (2) not to be used
from the processing device (4), it becomes possible to remove
the cable (6) from the movable pulley (10) and, also, when
attaching a probe (2) to be used to the processing device (4),
it becomes possible to mount the cable (6) on the movable
pulley (10).
[0031] Inatwelfthaspectofthe invention, there is provided
an ultrasonic diagnostic apparatus according to the tenth or
eleventh aspect, wherein a movable-pulley lock (15) is pro-
vided for holding the movable pulley (10) at a position of the
rail (12) equal to or higher than 60 cm from the floor.
[0032] According to the ultrasonic diagnostic apparatus of
the twelfth aspect, the movable pulley (10) from which the
cable (6) is removed can be held at the position equal to or
higher than 60 ¢cm from the floor, making it easy to mount a
cable (6) of a probe (2) to be used next for the movable pulley
0).

[0033] In a thirteenth aspect of the invention, there is pro-
vided an ultrasonic diagnostic apparatus according to the
twelfth aspect, wherein the movable-pulley lock (15) is com-
prised of a seesaw-like member that varies its position in a
seesaw-like manner.

[0034] According to the ultrasonic diagnostic apparatus of
the thirteenth aspect, the movable pulley (10) can be pre-
vented from descending by a simple structure.

[0035] In afourteenth aspect of the invention, there is pro-
vided an ultrasonic diagnostic apparatus according to any one
of the first to thirteenth aspects, wherein a cable stopper (7) is
provided for preventing the cable (6) from coming into and
going out of the cable receiving space (5a).

[0036] According to the ultrasonic diagnostic apparatus of
the fourteen aspect, the cable (6) is prevented from going out
of the opening (55) or being pulled into the cable receiving
space (5a) against the operator’s will.

[0037] In a fifteenth aspect of the invention, there is pro-
vided an ultrasonic diagnostic apparatus according to the
fourteenth aspect, wherein the cable stopper (7) is a slit (7a)
which is narrower than an the outside diameter of the cable
(6).

[0038] According to the ultrasonic diagnostic apparatus of
the fifteenth aspect, the cable (6) is inserted in the slit (7a) so
that the cable (6) is stopped in an engaged state by the elas-
ticity of the cable (6), and the structure can also be simple.
[0039] In a sixteenth aspect of the invention, there is pro-
vided an ultrasonic diagnostic apparatus according to any one
of the first to fifteenth aspects, wherein there is provided, in
the opening (54), a roller (8) which may hit anundersurface of
the cable (6).

[0040] According to the ultrasonic diagnostic apparatus of
the sixteenth aspect, the cable (6) comes into and goes out of
the opening (55) smoothly because of the roller (8).

[0041] In a seventeenth aspect of the invention, there is
provided an ultrasonic diagnostic apparatus according to any
one of the first to sixteenth aspects, wherein the thickness of
a portion of the processing device (4) or the mounting plat-
form (5) equal to or lower than 70 cm from the floor (F) is 10
cm or less.
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[0042] According to the ultrasonic diagnostic apparatus of
the seventeenth aspect, the processing device (4) is mounted
on the mounting platform (5) whose portion equal to or lower
than 70 cm from the floor (F) is 10 ¢cm thick or less. Also,
when the processing device (4) is placed on the floor (F), the
thickness of the portion of the processing device (4) equal to
or lower than 70 cm from the floor (F) is 10 cm or less. As a
result, suppose a spacing between the bed (B) and the wall
(W) is 11 cm, for example, the processing device (4) can be
installed along the wall (W). Further, a height of an ordinary
bed (B) is less than 70 cm. As a result of the above, the space
for the operator becomes larger than that of the conventional
case, making it possible to effectively utilize the space of the
room in which the ultrasonic diagnostic apparatus is installed.

[0043] In all eighteenth aspect of the invention, there is
provided an ultrasonic diagnostic apparatus according to any
one of the first to seventeenth aspects, wherein a back surface
of the processing device (4) or the mounting platform (5) is
not uneven or a level of unevenness is 1 cm or less.

[0044] According to the ultrasonic diagnostic apparatus of
the eighteenth aspect, the back surface of the processing
device (4) or the mounting platform (5) is substantially flat.
Therefore, with almost no spacing provided, the processing
device (4) can be installed along the wall (W).

[0045] In anineteenth aspect of the invention, there is pro-
vided an ultrasonic diagnostic apparatus according to any one
of the first to eighteenth aspects, wherein the processing
device (4) or the mounting platform (5) has a lip-resistant leg
(16).

[0046] According to the ultrasonic diagnostic apparatus of
the nineteenth aspect, even if a length of a contact area in the
thickness direction of the processing device (4) or the mount-
ing platform (5)is 10 cm or less, the processing device (4) or
the mounting platform (5) is prevented from tipping over by
the tip-resistant leg (16).

[0047] In atwentieth aspect of the invention, there is pro-
vided an ultrasonic diagnostic apparatus according to any one
of the first to nineteenth aspects, wherein the image display
device (3) is supported by an arm (17) extending from a
column support (19) provided along the processing device (4)
or an arm (17) extending from the processing device (4).

[0048] According to the ultrasonic diagnostic apparatus of
the twentieth aspect, the image display device is supported by
the arm (17) extending from the column support (19) along
the processing device (4) or by the arm (17) extending from
the processing device (4). Therefore, the space on the side of
the operator with respect to the bed (13) is not occupied for
supporting the image display device (3). As aresult, the space
for the operator becomes larger than the conventional space.
Accordingly, the space in the room in which the ultrasonic
diagnostic apparatus is installed can effectively be utilized.
[0049] In a twenty-first aspect of the invention, there is
provided an ultrasonic diagnostic apparatus according to the
twentieth aspect, wherein the arm (17) can rotate, expand or
contract.

[0050] According to the ultrasonic diagnostic apparatus of
the twenty-first aspect, the arm (17) can rotate or expand and
contract. As a result, a spatial position or an orientation of the
image display device can be changed.

[0051] In atwenty-second aspect of the invention, there is
provided an ultrasonic diagnostic apparatus according to any
one of the first to twenty-first aspects, wherein the operating
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device (1) and the processing device (4) have radio commu-
nication means (1a) and (4a), respectively, for mutual radio
communication.

[0052] According to the ultrasonic diagnostic apparatus of
the twenty-second aspect, a wire for connecting the operating
device (1) with the processing device (4) can be eliminated.
Therefore, the operating device (1) can be moved freely.
[0053] In a twenty-third aspect of the invention, there is
provided an ultrasonic diagnostic apparatus according to any
one of the first to twenty-second aspects, wherein the operat-
ing device (1) is mounted on a movable platform (18) with a
caster.

[0054] According to the ultrasonic diagnostic apparatus of
the twenty-third aspect, the position of the operating device
(1) can freely be changed by moving the movable platform
(18).

[0055] According to the ultrasonic diagnostic apparatus of
the invention, itis possible to mount the processing device (4)
on the mounting platform (5) or to raise the height of the
processing device (4) without being influenced by the height
of operating device (1). Therefore, it is possible to provide the
cable receiving space (5a) inside the processing device (4) or
the mounting platform (5). At the same time, it is possible to
provide the opening (55) in the cable receiving space (5a) at
a high position from the floor (F). Accordingly, the cable (6)
comes in and goes out at a position sufficiently higher than
that of the patient lying on the bed (13), preventing the cable
(6) from contacting and giving the patient discomfort.
[0056] The ultrasonic diagnostic apparatus of the present
invention can be used as a stationary ultrasonic diagnostic
apparatus.

[0057] Further objects and advantages of the present inven-
tion will be apparent from the following description of the
preferred embodiments of the invention as illustrated in the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0058] FIG. 1is a partially exploded side view showing an
ultrasonic diagnostic apparatus according to Embodiment 1.
[0059] FIG. 2 is a front view showing the ultrasonic diag-
nostic apparatus according to Embodiment 1.

[0060] FIG. 3 is a plan view showing the ultrasonic diag-
nostic apparatus according to Embodiment 1.

[0061] FIG. 4 is a partially-exploded enlarged side view of
the vicinity of the opening.

[0062] FIG.5isa partially-exploded enlarged front view of
the vicinity of the opening.

[0063] FIG. 6 is an enlarged side view of the vicinity of the
movable pulley.
[0064] FIG. 7 is an enlarged side view of the vicinity of the

movable-pulley lock (a state where the movable-pulley lock
is released).

[0065] FIG. 8 is an enlarged side view of the vicinity of the
movable-pulley lock (a state where the movable-pulley lock
1s working).

[0066] FIG. 9 is an enlarged side view showing a state
where the cable lock is released.

[0067] FIG. 10 is a front view showing an ultrasonic diag-
nostic apparatus according to Embodiment 2.

DETAILED DESCRIPTION OF THE INVENTION

[0068] Hereinbelow, preferred embodiments of the inven-
tion will be described with reference to drawings. The
embodiments are not to limit the invention thereto.
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[0069] FIG.1 is a partially exploded side view showing an
ultrasonic diagnostic apparatus 100 according to Embodi-
ment 1. FIG. 2 is a front view showing the ultrasonic diag-
nostic apparatus 100. FIG. 3 is a plan showing the ultrasonic
diagnostic apparatus 100.

[0070] The ultrasonic diagnostic apparatus 100 basically
includes: an operation device 1 for an operator to input an
instruction; a probe 2 for transmitting and receiving ultra-
sonic waves; an image display device 3 for displaying an
ultrasonic image; and a processing device 4 which controls
driving the probe 1 based on the instruction by the operator,
producing the ultrasonic image based on a received signal,
and displaying it on the image display device 3.

[0071] The operation device 1 and the processing device 4
are formed separately. Further, the operation device 1 is
installed on a movable platform 18 with a caster, and are
placed on the side where a chair A on which the operator sits
with respect to a bed B. Further, the operation device 1 has a
radio communication unit 1a for radio communication with
the processing device 4.

[0072] The processing device 4 is fixed on a mounting
platform 5 placed between the bed B and a wall W. Further,
the processing device 4 has a radio communication unit 4a for
radio communication with the operating device 1 and a probe
connector 9 for connecting a cable connector 6a of the probe
2.

[0073] Back surfaces of the processing device 4 and the
mounting platform 5 are not uneven or their levels of uneven-
ness are 1 cm or less, being substantially flat.

[0074] The height of the mounting platform 5 is 150 cm.
The thickness of a portion of the mounting platform 5 up to a
height H (100 cm) is T (10 ¢cm). Further, a portion of the
mounting platform 5 between 100 cm and 130 cm in height
(h) is a projection, whose thickness is 20 cm.

[0075] An inner portion of the mounting platform 5 serves
as a cable receiving space 5a for receiving the cable 6 of the
probe 2. When a cover 14 of the mounting platform 5 is slid
downwards, the inner portion of the mounting platform 5
between 65 cm and 100 cm in height (H) is exposed, allowing
the operator to access the cable receiving space 5a.

[0076] Further, the mounting platform 5 has a tip-resistant
leg 16. The tip-resistant leg 16 1s preferably fastened to a floor
F with anchor bolts.

[0077] The image display device 3 is supported by an arm
17 extending from a column support 19 fixed on side faces of
the processing device 4 and the mounting platform 5.

[0078] The arm 17 includes: a first horizontal arm 17a
extending horizontally from the column support 19; a second
arm 175 extending horizontally from the first horizontal arm
17a; and an up-and-down arm 17¢ extending vertically from
the second arm 17b.

[0079] The first horizontal arm 17a rotates horizontally ata
joint with the column support 19. Further, the second hori-
zontal arm 175 rotates horizontally at a joint with the first
horizontal arm 17a.

[0080] The length of the up-and-down arm 17¢ is variable.
Also, the up-and-down arm 17¢ rotates horizontally at a joint
with the second horizontal arm 174. The lower end of the
up-and-down arm 17¢ serves as a joint that allows the image
display device 3 to rotate within a vertical plane.

[0081] As shown in FIGS. 4 and 5, the projected portion of
the mounting platform 5 between 120 cm and 130 cm in
height serves as the opening 55.
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[0082] The cable 6 of the probe 2 is bent in the shape of U
and is received in the cable receiving space Sa through the
opening 54.

[0083] A cable stopper 7 is formed in the opening 5b.
[0084] The cable stopper 7 is a slit 7a that is narrower than
an outside diameter of the cable 6. By inserting the cable 6 in
the slit 7a, the cable 6 is stopped in an engaged state by the
elasticity of the cable 6.

[0085] Moreover, in the opening 55, there is provided a
roller 8 which may hit an undersurface of the cable 6.
[0086] FIG. 6 shows a state in which the cover 14 is slid
downwards and the inner portion of the mounting platform 5
between 65 cm and 100 cm in height (H) is exposed.

[0087] A movable pulley 10 whose diameter is 10 mm or
larger, for example, is hung from a lower end of the U-shaped
cable 6.

[0088] The movable pulley 10 is supported in a vertically
movable manner, by a holder 10a, on a rail 12 fixed at right
angles to the back surface of the mounting platform 5.

[0089] Also, themovable pulley 10 is pulled downwards by
aweight 11.

[0090] A cablelock 13 is installed in the movable pulley 10.
[0091] The cable lock 13 includes a rotatable lever-like
member.

[0092] A movable-pulley lock 15is installed at a position of

70 cm in height of the rail 12 from the floor F.

[0093] The movable-pulley lock 15 is a seesaw-like mem-
ber that moves in a seesaw-like manner and changes its posi-
tion.

[0094] FIGS. 7 t0 9 show steps to release the cable 6 from
the movable pulley 10.

[0095] First, the cover 14 is slid downwards. In a state
where the inner portion of the mounting platform 5§ between
65 cm and 100 cm in height (H) is exposed, the cable 6 is
pulled out. Further, as shown in FIG. 7, the movable pulley 10
is raised to a position above the movable-pulley lock 15.
[0096] Then, as shown in FIG. 8, the movable-pulley lock
15 is made to project, the movable pulley 10 is lowered, and
the movable pulley 10 is mounted on the movable-pulley lock
15.

[0097] Next, as shown in FIG. 9, the cable lock 13 is rotated
and raised by fingers to release the cable 6.

[0098] Steps to hang the movable pulley 10 on the cable 6
are carried out in a reversed manner.

[0099] According to the ultrasonic diagnostic apparatus
100 of Embodiment 1, the following effects are obtained.
[0100] (a) Theoperation device 1and the processing device
4 are formed separately. Therefore, the processing device 4
can be mounted on the mounting platform 5, without being
influenced by the height of the operation device 1. As a result,
itis possible to provide the cable receiving space 5a inside the
mounting platform 5 and to provide the opening 56 of the
cable receiving space 5a at a position equal to 120 cm or
higher from the floor F. Thus, the cable 6 comes in and goes
out at a position sufficiently higher than that of the patient
lying on the bed B, preventing the cable 6 from contacting and
giving the patient discomfort.

[0101] (b) Itis possible to receive the cable 6 of the probe 2
inside the mounting platform 5. Therefore, the cable 6 is
prevented from being in the way.

[0102] (c) There is provided the cable stopper 7, which
prevents the cable 6 from going out ofthe opening 55 or being
pulled into the cable receiving space 5a against the operator’s
will.
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[0103] (d) By inserting the cable 6 in the slit 7a, the cable 6
is stopped in an engaged state by the elasticity of the cable 6.
[0104] (e) The cable 6 can smoothly comes in and goes out
of the opening 55 by the roller 8.

[0105] () The probe connector 9 is provided above the
opening 5b. Therefore, the cable connector 6a of the cable 6
is attached to or detached from the probe connector 9 without
being disturbed by the cable 6.

[0106] (g) The cable 6 is bent in the shape of U to be
received into the cable receiving space Sa from the opening
5b. Accordingly, only one portion at the lower end of the
U-shaped cable 6 is bent, preventing the cable 6 from being
damaged.

[0107] (h) The movable pulley 10 prevents the cable 6 from
bending with the curvature smaller than the radius (for
example, 5 mm or over) of the movable pulley 10.

[0108] (i) The weight 11 attached to the movable pulley 10
provides a force to smoothly pulls the cable 6 into the cable
receiving space Sa.

[0109] (j) Since the movable pulley 10 vertically moves
while being supported on the rail 12, its stability and reliabil-
ity is improved.

[0110] (k) Since the cable lock 13 is installed, the discon-
nection of the cable 6 from the movable pulley 10 is pre-
vented, improving the stability and reliability.

[0111] (1) The cover 14 is vertically slid to allow the access
to the inner portion of the mounting platform 5 below the
position equal to or less than 120 em from the floor (F). As a
result, it is easier to perform the maintenance work and
becomes possible to remove the cable 6 of the probe 2 from
the movable pulley 10 and to mount the cable 6 on the mov-
able pulley 10.

[0112] (m) Since the movable-pulley lock 15 is installed, it
is possible to hold the movable pulley 10 from which the cable
6 has been removed at the position equal to or higher than 60
cm from the floor, thereby making it easier to mount the cable
6 of the probe 2 on the movable pulley 10.

[0113] (n)Theoperating device 1 and the processing device
4 are formed separately. As a result, it is possible to place the
operating device 1 on the side of the operator with respect to
the bed B on which the patient is lying and to place the
processing device 4 on the other side of the bed B. Further, if
a spacing between the bed B and the wall W is 11 cm, for
example, the processing device 4 can be installed along the
wall W. As a result of the above, the space for the operator
becomes larger than that of the conventional case, making it
possible to effectively utilize the space of the room in which
the ultrasonic diagnostic apparatus 100 is installed.

[0114] (o) The back surface of the processing device 4 or
mounting platform 5 is substantially flat. Therefore, the pro-
cessing device 4 can be installed along the wall W with almost
no spacing provided.

[0115] (p) Although the length of the contact surface in the
thickness direction of the mounting platform 5 is 10 cm or
less, the mounting platform 5 can be prevented from tipping
over by the tip-resistant leg 16.

[0116] (q) By movingthe movable platform 18, the position
of the operating device 1 can easily be changed.

[0117] (1) Since the wire for connecting the operating
device 1 with the processing device 4 can be eliminated, the
processing device 1 can freely be moved.

[0118] (s) The image display device 3 is supported by the
arm 17 extending from the column support 19 provided along
the processing device 4. As a result, the space on the side of

Jan. 1, 2009

the operator with respect to the bed B is not occupied for
supporting the image display device 3. Thus, the space for the
operator becomes larger than the conventional case, making it
possible to effectively utilize the space of the room in which
the ultrasonic diagnostic apparatus is installed.

[0119] (t) By rotating, expanding or contracting the arm 17,
the spatial position and orientation of the image display
device 3 can be changed.

[0120] FIG. 10 is a front view showing an ultrasonic diag-
nostic apparatus 200 according to Embodiment 2. In the
ultrasonic diagnostic apparatus 200, the mounting platform 5
and the column support 19 of Embodiment 1 is integrally
formed with the processing device 4.

[0121] 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 operating device for an operator to input an instruction;

a probe configured to transmit and receive ultrasonic
waves;

an image display device configured to display an ultrasonic
image; and

an processing device configured to drive said probe based
on the input instruction, produce the ultrasonic image
based on a received signal, and to display the ultrasonic
image on said image display device, wherein said pro-
cessing device is one of mounted on an installation plat-
form and placed on a floor, a cable receiving space is
provided inside one of said processing device and said
installation platform and is configured to receive a cable
of said probe, a probe connector is provided above an
opening of said cable receiving space such that said
cable is received into said cable receiving space in the
shape of'a U from said opening, a movable pulley is hung
from a lower end of said U-shaped cable, and said mov-
able pulley is supported on a rail in a vertically movable
manner.

2. An ultrasonic diagnostic apparatus, comprising:

an operating device for an operator to input an instruction;

a probe configured to transmit and receive ultrasonic
waves;

an image display device configured to display an ultrasonic
image; and

an processing device configured to drive said probe based
on the input instruction, produce the ultrasonic image
based on a received signal, and display the ultrasonic
image on said image display device, wherein said opet-
ating device is formed separately from said processing
device, said processing device is one of mounted on an
installation platform and placed on a floor, a cable
receiving space is provided inside one of said processing
device and said installation platform for receiving a
cable, an opening is provided at a position equal to or
higher than 120 cm from the floor, and said cable is
received in said cable receiving space through said open-
ing.

3. An ultrasonic diagnostic apparatus according to claim 2,

wherein a probe connector is provided above said opening of
said processing device.
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4. Anultrasonic diagnostic apparatus according to claim 3,
wherein said cable is bent in a U-shaped manner from said
opening and is received in said cable receiving space.

5. Anultrasonic diagnostic apparatus according to claim 4,
wherein a movable pulley is hung from a lower end of said
U-shaped cable.

6. An ultrasonic diagnostic apparatus according to claim 5,
wherein said movable pulley is supported on a rail in a verti-
cally movable manner.

7. Anultrasonic diagnostic apparatus according to claim 1,
wherein said movable pulley is urged downwards by a weight.

8. Anultrasonic diagnostic apparatus according to claim 1,
wherein a cable lock is provided to prevent the disconnection
of said cable from said movable pulley.

9. Anultrasonic diagnostic apparatus according to claim 8,
wherein said cable lock is comprised of a rotatable lever-like
member.

10. An ultrasonic diagnostic apparatus according to claim
8, wherein a cover is provided over a portion of one of said
processing device and said mounting platform at approxi-
mately 120 cm or less from the floor, said cover is configured
to slide vertically to allow access inside the one of said pro-
cessing device and said mounting platform.

11. An ultrasonic diagnostic apparatus according to claim
10, wherein said cable is attached to or detached from said
movable pulley when said cable lock is released.

12. An ultrasonic diagnostic apparatus according to claim
10, wherein a movable-pulley lock is provided for holding
said movable pulley at a position of said rail equal to or higher
than 60 cm from the floor.
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13. An ultrasonic diagnostic apparatus according to claim
12, wherein said movable-pulley lock is comprised of a see-
saw-like member that varies its position in a seesaw-like
manner.

14. An ultrasonic diagnostic apparatus according to claim
1, wherein a cable stopper is provided for preventing said
cable from coming into and going out of said cable receiving
space.

15. An ultrasonic diagnostic apparatus according to claim
14, wherein said cable stopper comprises a slit that is nar-
rower than an outside diameter of said cable.

16. An ultrasonic diagnostic apparatus according to claim
1, wherein, in said opening, a rolleris provided that may hitan
undersurface of said cable.

17. An ultrasonic diagnostic apparatus according to claim
1, wherein a thickness of one of a portion of said processing
device and said mounting platform at a position equal to or
lower than 70 ¢m from the floor, is 10 ¢cm or less.

18. An ultrasonic diagnostic apparatus according to claim
1, wherein one of said processing device and said mounting
platform comprises a tip-resistant leg.

19. An ultrasonic diagnostic apparatus according to claim
1, wherein said image display device is supported by one of an
arm extending from a column support provided along said
processing device and an arm extending from said processing
device.

20. An ultrasonic diagnostic apparatus according to claim
1, wherein said operating device and said processing device
each comprises radio communication means for mutual radio
communication.
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