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Description

BACKGROUND

1. Field

[0001] Embodiments of the present invention relate to
an ultrasonic diagnostic apparatus having a probe which
transmits ultrasonic waves to an object to be diagnosed
and receives the ultrasonic waves reflected from the ob-
ject.

2. Description of the Related Art

[0002] In general, ultrasonic diagnostic apparatuses
radiate ultrasonic waves from a body surface of an object
to be diagnosed to a region to be diagnosed in the body
and obtain a tomography image of soft tissue or a blood
flow image through the ultrasonic waves reflected from
the region.
[0003] The ultrasonic diagnostic apparatuses include
a body, a probe configured to transmit ultrasonic waves
to an object and receive the ultrasonic waves reflected
from the object, a display unit disposed at an upper por-
tion of the body to display a diagnostic result obtained
through the received ultrasonic waves using an image,
and a control panel disposed in the front of the display
unit to allow a user to operate the ultrasonic diagnostic
apparatus.
[0004] Among the above-mentioned construction ele-
ments, the probe includes a transducer configured to
transmit and receive the ultrasonic waves. Recently,
there are ultrasonic diagnostic apparatuses in which the
transducer is rotated to obtain a three-dimensional im-
age.
The EP 2 298 175 A1 discloses a three-dimensional
probe apparatus. The probe apparatus includes a drive
unit generating power in a forward or rearward direction,
a power transmission unit transmitting the power in as-
sociation with the drive unit, a transducer receiving the
power from the power transmission unit to move towards
a plurality of locations for operation, and a location de-
tector detecting a moving location of the transducer to
allow the transducer to move towards the plurality of lo-
cations for operation. The transducer may move towards
a plurality of locations for operation and the location de-
tector may detect a moving location of the transducer to
define the location of the transducer so as to differently
control the operation of the transducer in accordance with
the moving location of the transducer, so that the probe
apparatus can perform the probing operation in a plurality
of directions at one position without changing the probing
direction.
The DE 835 239 relates to the sealing between two bod-
ies which execute a displacement movement relative to
one another.
An ultrasonic probe disclosed in the EP 1 576 926 A1
includes an inserting portion to be inserted into a body

cavity and a grip portion held by an operator outside of
the body cavity. The inserting portion includes a trans-
ducer unit, a rotation axis provided in the transducer unit,
and a swing meachanism for swinging the transducer
unit around the rotation axis as a center, and the grip
portion includes a motor for generating a driving force for
driving the swing mechansim. The swing mechanism in-
cludes a shaft connected to the motor, a first pulley at-
tached coaxially to the shaft, a second pulley attached
coaxially to the rotation axis of the transducer unit, and
a wire connecting the first pulley and the second pulley.

SUMMARY

[0005] Therefore, it is an object of the present invention
to provide an ultrasonic diagnostic apparatus which may
easily rotate a transducer of a probe. The above object
is achieved by the probe according to claim 1. Additional
aspects of the invention will be set forth in part in the
description which follows and, in part, will be obvious
from the description, or may be learned by practice of
the invention.
[0006] In accordance with the present invention, a
probe according to claim 1 including a transducer con-
figured to transmit and receive ultrasonic waves and in-
stalled to be rotatable, a driving device configured to ro-
tate the transducer, at least one wire configured to trans-
mit power of the driving device to the transducer, a handle
case configured to accommodate the driving device
therein, a cap coupled to the handle case to accommo-
date the transducer therein, and filled with oil, and a di-
aphragm formed of a deformable material and disposed
between the cap and the handle case, wherein the wire
is installed to pass through the diaphragm, and fixed to
the diaphragm so that the diaphragm is deformed ac-
cording to movement of the wire.
[0007] The diaphragm may be formed of a stretchable
material which is elastically deformed.
[0008] The probe may further include a partition mem-
ber disposed between the cap and the handle case to
partition an internal space of the cap and an internal
space of the handle case, and the partition member may
include a through-hole in which the diaphragm is in-
stalled.
[0009] The probe further includes a shaft connected to
a rotational center of the transducer, and the wire in-
cludes a first wire connected to one side of the shaft so
that the shaft is rotated in a first direction, and a second
wire connected to the other side of the shaft so that the
shaft is rotated in a second direction.
[0010] The diaphragm includes a first deforming por-
tion through which the first wire passes to be fixedly in-
stalled therein and which is deformed according to move-
ment of the first wire, and a second deforming portion
through which the second wire passes to be fixedly in-
stalled therein and which is deformed according to move-
ment of the second wire.
[0011] The probe may further include a first sealing

1 2 



EP 2 837 334 B1

3

5

10

15

20

25

30

35

40

45

50

55

member through which the first wire passes to be fixedly
installed therein, installed to pass through the first de-
forming portion, and configured to seal between the first
deforming portion and the first wire, and a second sealing
member through which the second wire passes to be
fixedly installed therein, installed to pass through the sec-
ond deforming portion, and configured to seal between
the second deforming portion and the second wire.
[0012] Each of the first deforming portion and the sec-
ond deforming portion may have a bellows shape.
[0013] The driving device may include a driving motor
configured to generate a rotational force, a transfer screw
configured to be rotated by the driving motor, and a mov-
ing member configured to be moved in an axial direction
of the transfer screw according to rotation of the transfer
screw, and the first wire and the second wire may be
connected to the moving member so that the first wire
and the second wire are moved according to movement
of the moving member.
[0014] The driving device may include a changing pul-
ley configured to change an extending direction of the
second wire, the first wire may have one end which is
connected to one side of the moving member, and the
other end which is connected to one side of the shaft,
and the second wire may have one end which is con-
nected to the other side of the moving member, and the
other end which is connected to the other side of the
shaft, and the second wire may have a middle portion
which is wound on the changing pulley so that a moving
direction of the second wire is changed.
[0015] In accordance with another aspect of the
present invention, an ultrasonic diagnostic apparatus in-
cludes a probe including a transducer installed to be ro-
tatable, a driving device configured to rotate the trans-
ducer, a handle case configured to accommodate the
driving device therein, a cap coupled to the handle case
to accommodate the transducer therein, and filled with
oil, and a diaphragm formed of a deformable material so
that a volume of the diaphragm is changed, and disposed
in the cap.
[0016] The diaphragm may be formed in one of a rec-
tangular parallelepiped, a cylinder, a hemisphere and a
triangular pyramid that are hollow.
[0017] The diaphragm may include at least one crease.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] These and/or other aspects of the invention will
become apparent and more readily appreciated from the
following description of the embodiments, taken in con-
junction with the accompanying drawings of which:

FIG. 1 is a front view of an ultrasonic diagnostic ap-
paratus according to one embodiment of the present
invention;

FIG. 2 is a perspective view illustrating an internal
configuration of a probe applied to the ultrasonic di-

agnostic apparatus according to one embodiment of
the present invention;

FIG. 3 is an exploded perspective view illustrating
the internal configuration of the probe applied to the
ultrasonic diagnostic apparatus according to one
embodiment of the present invention;

FIG. 4 is an exploded perspective view illustrating a
driving device of the probe applied to the ultrasonic
diagnostic apparatus according to one embodiment
of the present invention;

FIG. 5 is a schematic view illustrating an operation
of the probe applied to the ultrasonic diagnostic ap-
paratus according to one embodiment of the present
invention; and

FIGS. 6 to 15 are perspective views respectively il-
lustrating a diaphragm applied to the probe accord-
ing to another embodiments of the present invention.

DETAILED DESCRIPTION

[0019] Reference will now be made in detail to the em-
bodiments of the present invention, examples of which
are illustrated in the accompanying drawings, wherein
like reference numerals refer to like elements throughout.
[0020] Hereinafter, an ultrasonic diagnostic apparatus
according to an embodiment of the present invention will
be described in detail with reference to the drawings.
[0021] As illustrated in FIG. 1, an ultrasonic diagnostic
apparatus according to an embodiment of the present
invention includes a body 10, a probe 20 configured to
transmit ultrasonic waves to an object to be diagnosed
and receive the ultrasonic waves reflected from the ob-
ject, a display unit 30 disposed at an upper portion of the
body 10 to display a diagnostic result obtained through
the received ultrasonic waves using an image, and a con-
trol panel 40 configured to allow a user to operate the
ultrasonic diagnostic apparatus.
[0022] As illustrated in FIGS. 2 and 3, the probe 20
includes a transducer 21 installed to be rotatable, a driv-
ing device 22 configured to generate power to rotate the
transducer 21, a handle case 23 configured to accom-
modate the driving device 22 therein and to allow the
user to grasp the handle case 23 and use the probe 20,
and a cap 24 configured to accommodate the transducer
21 therein and disposed at a distal end of the handle case
23 to be in contact with the object to be diagnosed.
[0023] The transducer 21 includes an ultrasonic vibra-
tor configured to transmit and receive the ultrasonic
waves and, as described above, may be rotatably in-
stalled in the cap 24 to read a three-dimensional image
of the object to be diagnosed. The transducer 21 includes
a shaft 21a configured to form a rotational center thereof,
and both ends of the shaft 21a are rotatably installed at
two hinge portions 25a of a partition member 25, which
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will be described later, to be rotated around the shaft 21a.
[0024] A portion of the cap 24 corresponding to the
rotating transducer 21 has an arc shape in section so
that an interval between an inner surface of the cap 24
and an outer surface of the transducer 21 can be main-
tained constantly even when the transducer 21 installed
in the cap 24 rotates.
[0025] An inner space of the cap 24 is filled with oil
serving as a medium for transmitting the ultrasonic waves
generated from the transducer 21, and the partition mem-
ber 25 configured to partition the inner space of the cap
24 and an inner space of the handle case 23 is disposed
between the cap 24 and the handle case 23, such that
the space filled with the oil is defined by the cap 24 and
the partition member 25.
[0026] As described above, the partition member 25 is
installed at the distal end of the handle case 23, and the
driving device 22 is fixed in the handel case 23.
[0027] As illustrated in FIGS. 4 and 5, the driving device
22 includes a driving motor 221 configured to generate
a rotational force, a driving pulley 222 configured to be
rotated by the driving motor 221, a driven pulley 223 con-
figured to receive power from the driving pulley 222
through a timing belt 224, a transfer screw 225 connected
to the driven pulley 223 to be rotated together with the
driven pulley 223, a moving member 226 configured to
be moved according to movement of the transfer screw
225, a pair of guide rods 227 configured to guide move-
ment of the moving member 226, and wires 228A and
228B configured to connect the moving member 226 and
the transducer 21 so that the transducer 21 is rotated
according to the movement of the moving member 226.
[0028] The moving member 226 includes a coupling
hole 226a through which the transfer screw 225 passes
to be coupled therein, and a pair of guide grooves 226b
provided at both sides thereof and installed at the guide
rods 227 so that the movement of the moving member
226 is guided by the guide rods 227. Therefore, the mov-
ing member 226 is moved in one direction or an opposite
direction according to a rotational direction of the transfer
screw 225.
[0029] The wires 228A are 228B are configured to pass
through the partition member 25 and to be connected to
the shaft 21a of the transducer 21 to rotate the transducer
21, and the partition member 25 has a through-hole 25b
through which the wires 228A and 228B passes through
to be installed therein.
[0030] The wires 228A and 228B include a first wire
228A of which one end is connected to one side of the
moving member 226 and the other end is connected to
one side of the shaft 21a so that the shaft 21a is rotated
in a first direction, and a second wire 228B of which one
end is connected to the other side of the moving member
226 and the other end is connected to the other side of
the shaft 21a so that the shaft 21a is rotated in a second
direction opposite to the first direction.
[0031] Further, the driving device 22 includes a chang-
ing pulley 229 which changes a moving direction of the

second wire 228B in an opposite direction so that the
second wire 228B is moved in a direction opposite to that
of the first wire 228A and applies a force to the shaft 21a.
Therefore, the second wire 228B has a middle portion
which is wound on the changing pulley 229 so that the
moving direction thereof is changed reversely.
[0032] The partition member 25 includes the pair of
hinge portions 25a to which the both ends of the shaft
21a are rotatably installed, and the through-hole 25b
through which the wires 228A and 228B pass to be in-
stalled therein. A diaphragm 26 which is formed of a de-
formable material, to which the wires 228A and 228B are
fixed, and which is deformed according to movement of
the wires 228A and 228B is installed at the through-hole
25b.
[0033] The diaphragm 26 is formed of a stretchable
material which is elastically deformed like rubber, and
includes a first deforming portion 26a through which the
first wire 228A passes to be fixedly installed therein and
which is deformed according to movement of the first
wire 228A, and a second deforming portion 26b through
which the second wire 228B passes to be fixedly installed
therein and which is deformed according to movement
of the second wire 228B. In the embodiment, each of the
first and second deforming portions 26a and 26b has a
bellows shape to be easily deformed.
[0034] Further, sealing members 27A and 27B are in-
stalled between the wires 228A and 228B and the de-
forming portions 26a and 26b to seal between the wires
228A and 228B and the deforming portions 26a and 26b.
The sealing members 27A and 28B include a first sealing
member 27A through which the first wire 228A passes
through to be fixedly installed therein and which is in-
stalled to pass through the first deforming portion 26a
and to seal between the first wire 228A and the first de-
forming portion 26a, and a second sealing member 27B
through which the second wire 228B passes through to
be fixedly installed therein and which is installed to pass
through the second deforming portion 26b and to seal
between the second wire 228B and the second deforming
portion 26b.
[0035] Therefore, the first wire 228A and the second
wire 228B are moved in opposite directions to each other
according to the movement of the moving member 226,
and the first deforming portion 26a and the second de-
forming portion 26b are deformed to correspond to the
movements of the first and second wires 228A and 228B,
and thus the oil filled in the cap 24 is prevent from leaking.
[0036] In the embodiment, the diaphragm 26 is config-
ured so that the deforming portions 26a and 26b are fixed
to the wires 228A and 228B and deformed according to
the movement of the wires 228A and 228B. However,
the present invention is not limited thereto, and the dia-
phragm may be separately installed from the wires and
may correspond to a change of an oil volume in the cap
24 according to a temperature thereof.
[0037] That is, as described above, the diaphragm is
formed of the deformable material to be deformable, and
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thus a volume of the diaphragm may be changed. There-
fore, in the case in which the temperature of the oil in the
cap 24 becomes lower than a reference temperature and
the oil volume is reduced, the diaphragm is deformed so
that the volume thereof is increased to correspond to the
reduced oil volume. In the case in which the temperature
of the oil in the cap 24 becomes higher than the reference
temperature and the oil volume is increased, the dia-
phragm is deformed so that the volume thereof is reduced
to correspond to the increased oil volume. Therefore, an
oil pressure in the cap 24 may be maintained constantly.
[0038] Various shapes of the diaphragm performing
such operations are illustrated in FIGS. 6 to 15.
[0039] As illustrated in FIGS. 6 to 10, the diaphragms
28a to 28e may have various shapes, such as a rectan-
gular parallelepiped, a cylinder, a hemisphere, a triangu-
lar pyramid and another deformed shape thereof that are
hollow. And as illustrated in FIGS. 11 to 15, the dia-
phragms 28f to 28j may have one or more creases to be
more easily deformable.
[0040] As described above, since the diaphragm is de-
formed according to the movement of the wire configured
to rotate the transducer, and corresponds to the move-
ment of the wire, the oil in the cap can be prevented from
leaking to the handle case.
[0041] Further, as described above, since the dia-
phragm is deformed to correspond to the change of the
oil volume in the cap according to a temperature thereof,
the oil pressure in the cap can be maintained constantly.

Claims

1. A probe (20) comprising:

a transducer (21) configured to transmit and re-
ceive ultrasonic waves and installed to be rotat-
able;
a driving device (22) configured to rotate the
transducer (21);
a plurality of wires (228A, 228B) configured to
transmit power of the driving device (22) to the
transducer (21);a handle case (23) configured
to accommodate the driving device (22) therein;
a cap (24) coupled to the handle case (23) to
accommodate the transducer (21) therein, and
filled with oil; and
a diaphragm (26) formed of a deformable mate-
rial and disposed between the cap (24) and the
handle case (23),
wherein the diaphragm (26) is fixedly installed
by allowing the plurality of wires (228A, 228B)
to pass there through;
characterized by
a shaft (21a) connected to a rotational center of
the transducer (21), wherein the plurality of wires
include a first wire (228A) connected to one side
of the shaft (21a) so that the shaft (21a) is con-

figured to rotate in a first direction and a second
wire (228B) connected to the other side of the
shaft (21a) so that the shaft (21a) is configured
to rotate in a second direction;
the plurality of wires (228A, 228B) are fixed to
the diaphragm (26) and are configured to move
while wound around the shaft (21a) to rotate the
transducer (21);
the diaphragm (26) comprises a first deforming
portion (26a) through which the first wire (228A)
passes to be fixedly installed therein and which
is deformed according to movement of the first
wire (228A), and a second deforming portion
(26b) through which the second wire (228B)
passes to be fixedly installed therein and which
is deformed according to movement of the sec-
ond wire (228B).

2. The probe (20) according to claim 1, wherein the
diaphragm (26) is formed of a stretchable material
which is elastically deformed.

3. The probe (20) according to claim 1, further compris-
ing a partition member (25) disposed between the
cap (24) and the handle case (23) to partition an
internal space of the cap (24) and an internal space
of the handle case (23),
wherein the partition member (25) comprises a
through-hole (25b) in which the diaphragm (26) is
installed.

4. The probe (20) according to claim 1, further compris-
ing:

a first sealing member (27A) through which the
first wire (228A) passes to be fixedly installed
therein, installed to pass through the first de-
forming portion (26a), and configured to seal be-
tween the first deforming portion (26a) and the
first wire (228A); and
a second sealing member (27B) through which
the second wire (228B) passes to be fixedly in-
stalled therein, installed to pass through the sec-
ond deforming portion (26b), and configured to
seal between the second deforming portion
(26b) and the second wire (228B).

5. The probe (20) according to claim 1, wherein each
of the first deforming portion (26a) and the second
deforming portion (26b) has a bellows shape.

6. The probe (20) according to claim 2, wherein the
driving device (22) comprises a driving motor (21)
configured to generate a rotational force, a transfer
screw (225) configured to be rotated by the driving
motor (221), and a moving member (226) configured
to be moved in an axial direction of the transfer screw
(225) according to rotation of the transfer screw
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(225), and the first wire (228A) and the second wire
(228B) are connected to the moving member (226)
so that the first wire (228A) and the second wire
(228B) are moved according to movement of the
moving member (226).

7. The probe (20) according to claim 5, wherein the
driving device (22) comprises a changing pulley
(229) configured to change an extending direction
of the second wire (228B),
the first wire (228A) has one end which is connected
to one side of the moving member (226), and the
other end which is connected to one side of the shaft
(21a),
the second wire (228B) has one end which is con-
nected to the other side of the moving member (226),
and the other end which is connected to the other
side of the shaft (21a), and
the second wire (228B) has a middle portion which
is wound on the changing pulley (229) so that a mov-
ing direction of the second wire (228B) is changed.

8. An ultrasonic diagnostic apparatus comprising the
probe (20) according to any one of claims 1 to 7.

Patentansprüche

1. Prüfkopf (20), der Folgendes aufweist:

einen Transducer (21), der dafür vorgesehen ist,
Ultraschallwellen zu übertragen und zu empfan-
gen, und der so installiert ist, dass er drehbar ist;
eine Antriebseinrichtung (22), die dafür vorge-
sehen ist, den Transducer (21) zu rotieren;
eine Vielzahl von Leitungen (228A, 228B), die
dafür vorgesehen sind, die Leistung der An-
triebseinrichtung (22) an den Transducer (21)
zu übertragen;
ein Traggehäuse (23), das dafür vorgesehen ist,
die Antriebseinrichtung (22) darin aufzuneh-
men;
eine Kappe (24), die mit dem Traggehäuse (23)
verbunden ist, um den Transducer (21) darin
aufzunehmen, und die mit Öl gefüllt ist; und
eine Membran (26), die aus einem deformierba-
ren Material gebildet und zwischen der Kappe
(24) und dem Traggehäuse (23) angeordnet ist,
wobei die Membran (26) fest installiert ist, wobei
es der Vielzahl von Leitungen (228A, 228B)
möglich ist, durch dieselbe zu verlaufen;
gekennzeichnet durch
eine Welle (21a), die mit einem Rotationsmittel-
punkt des Transducers (21) verbunden ist, wo-
bei die Vielzahl von Leitungen eine erste Leitung
(228A), die mit einer Seite der Welle (21a) derart
verbunden ist, dass die Welle (21a) in einer ers-
ten Richtung rotierbar ist, und eine zweite Lei-

tung (228B) aufweist, die mit der anderen Seite
der Welle (21a) derart verbunden ist, dass die
Welle (21a) in einer zweiten Richtung rotierbar
ist;
die Vielzahl von Leitungen (228A, 228B) sind an
der Membran (26) befestigt und sind dafür vor-
gesehen, sich zu bewegen, während sie um die
Welle (21a) gewickelt sind, um den Transducer
(21) zu rotieren;
die Membran (26) weist einen ersten Deformier-
abschnitt (26a), durch welchen die erste Leitung
(228A) verläuft, um darin fest installiert zu sein,
und welcher gemäß einer Bewegung der ersten
Leitung (228A) deformiert wird, und einen zwei-
ten Deformierabschnitt (26b) auf, durch welchen
die zweite Leitung (228B) verläuft, um fest darin
installiert zu sein, und welcher gemäß einer Be-
wegung der zweiten Leitung (228B) deformiert
wird.

2. Prüfkopf (20) nach Anspruch 1, wobei die Membran
(26) aus einem dehnbaren Material gebildet ist, das
elastisch deformiert wird.

3. Prüfkopf (20) nach Anspruch 1, welcher des Weite-
ren ein Aufteilelement (25) aufweist, das zwischen
der Kappe (24) und dem Traggehäuse (23) ange-
ordnet ist, um einen inneren Raum der Kappe (24)
und einen inneren Raum des Traggehäuses (23) zu
teilen,
wobei das Aufteilelement (25) eine Durchgangsboh-
rung (25b) aufweist, in der die Membran (26) instal-
liert ist.

4. Prüfkopf (20) nach Anspruch 1, welcher des Weite-
ren Folgendes aufweist:

ein erstes Dichtelement (27A), durch welches
die erste Leitung (228A) verläuft, um fest darin
installiert zu sein, welches so installiert ist, dass
es durch den ersten Deformierabschnitt (26a)
verläuft, und welches dafür vorgesehen ist, zwi-
schen dem ersten Deformierabschnitt (26a) und
der ersten Leitung (228A) abzudichten; und
ein zweites Dichtelement (27B), durch welches
die zweite Leitung (228B) verläuft, um fest darin
installiert zu sein, welches so installiert ist, dass
es durch den zweiten Deformierabschnitt (26b)
verläuft, und welches dafür vorgesehen ist, zwi-
schen dem zweiten Deformierabschnitt (26b)
und der zweiten Leitung (228B) abzudichten

5. Prüfkopf (20) nach Anspruch 1, wobei sowohl der
erste Deformierabschnitt (26a) als auch der zweite
Deformierabschnitt (26b) eine Balgform aufweist.

6. Prüfkopf (20) nach Anspruch 2, wobei die Antriebs-
einrichtung (22) einen Antriebsmotor (221), der dafür
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vorgesehen ist, eine Rotationskraft zu erzeugen, ei-
ne Übertragungsschraube (225), die dafür vorgese-
hen ist, von dem Antriebsmotor (221) rotiert zu wer-
den, und ein Bewegungselement (226) aufweist, das
dafür vorgesehen ist, in einer axialen Richtung der
Übertragungsschraube (225) gemäß der Rotation
der Übertragungsschraube (225) bewegt zu werden,
und wobei die erste Leitung (228A) und die zweite
Leitung (228B) mit dem Bewegungselement (226)
verbunden sind, so dass die erste Leitung (228A)
und die zweite Leitung (228B) gemäß der Bewegung
des Bewegungselements (226) bewegt werden.

7. Prüfkopf (20) nach Anspruch 5, wobei die Antriebs-
einrichtung (22) eine Wechselriemenscheibe (229)
aufweist, die dafür vorgesehen ist, eine Erstre-
ckungsrichtung der zweiten Leitung (228B) zu än-
dern,
die erste Leitung (228A) ein Ende aufweist, das mit
einer Seite des Bewegungselements (226) verbun-
den ist, wobei das andere Ende mit einer Seite der
Welle (21a) verbunden ist,
die zweite Leitung (228B) ein Ende aufweist, das mit
der anderen Seite des Bewegungselements (226)
verbunden ist, wobei das andere Ende mit der an-
deren Seite der Welle (21a) verbunden ist, und
die zweite Leitung (228B) einen mittleren Abschnitt
aufweist, der auf der Wechselriemenscheibe (229)
aufgewickelt ist, so dass eine Bewegungsrichtung
der zweiten Leitung (228B) geändert wird.

8. Ultraschalldiagnosevorrichtung, welche den Prüf-
kopf (20) nach einem der Ansprüche 1 bis 7 aufweist.

Revendications

1. Sonde (20) comportant :

un transducteur (21) configuré pour transmettre
et recevoir des ondes ultrasoniques et installé
pour être rotatif;
un dispositif d’entraînement (22) configuré pour
entraîner le transducteur (21) en rotation ;
une pluralité de câbles (228A, 228B) configurés
pour transmettre de la puissance du dispositif
d’entraînement (22) au transducteur (21); un
boîtier de commande (23) configuré pour con-
tenir le dispositif d’entraînement (22), dans le-
quel se trouve ;
un couvercle (24) couplé au boîtier de comman-
de (23) pour loger le transducteur (21) et rempli
d’huile ; et
un diaphragme (26) réalisé en un matériau dé-
formable et disposé entre le couvercle (24) et le
boîtier de commande (23),
dans lequel le diaphragme (26) est installé de
manière fixe en permettant à la pluralité de câ-

bles (228A, 228B) de passer à travers ;
caractérisée par
un arbre (21a) connecté à un centre rotatif du
transducteur (21), dans lequel la pluralité de fils
conducteurs comprend un premier câble (228A)
connecté à un côté de l’arbre (21a) de telle sorte
que l’arbre (21a) est configuré pour tourner dans
une première direction et un second câble
(228B) connecté de l’autre côté de l’arbre (21a)
de sorte que l’arbre (21a) est configuré pour
tourner dans une seconde direction ;
la pluralité de câbles (228A, 228B) est fixée au
diaphragme (26) et est configurée pour se dé-
placer tout en étant enroulée autour de l’arbre
(21a) pour assurer l’entraînement du transduc-
teur (21) ;
le diaphragme (26) comprend une première por-
tion déformable (26a) à travers laquelle le pre-
mier câble (228A) passe pour être installé de
manière fixe et qui est déformé selon le mouve-
ment du premier câble (228A), et une seconde
portion déformable (26b) à travers laquelle le
second câble (228B) passe pour être installé de
manière fixe et qui est déformé en fonction du
mouvement du second câble (228B).

2. Sonde (20) selon la revendication 1, dans laquelle
le diaphragme (26) est réalisé en un matériau étira-
ble qui est déformé élastiquement.

3. Sonde (20) selon la revendication 1, comprenant en
outre un élément de séparation (25) disposé entre
le couvercle (24) et le boîtier de commande (23) pour
séparer un espace intérieur du couvercle (24) et un
espace intérieur du boîtier de commande (23),
dans laquelle l’organe de séparation (25) comporte
un élément de passage (25b) dans une ouverture,
dans laquelle est installé le diaphragme (26).

4. Sonde (20) selon la revendication 1, comprenant en
outre :

un premier élément de scellement (27A) à tra-
vers lequel passe le premier câble (228A) pour
être installé de manière fixe à l’intérieur, installé
pour passer à travers la première portion défor-
mable (26a), et configuré pour assurer l’étan-
chéité entre la première portion déformable
(26a) et le premier câble (228A) ; et
un second élément de scellement (27B) à tra-
vers lequel passe le second câble (228B) pour
être installé de manière fixe à l’intérieur, installé
pour passer à travers la seconde portion défor-
mable (26b), et configuré pour assurer l’étan-
chéité entre la seconde portion déformable
(26b) et le second câble (228B).

5. Sonde (20) selon la revendication 1, dans laquelle
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chacune des première portion déformable (26a) et
seconde portion déformable (26b) a une forme de
soufflet.

6. Sonde (20) selon la revendication 2, dans laquelle
le dispositif d’entraînement (22) comporte un moteur
d’entraînement (221) configuré pour générer une
force de rotation, une vis de transfert (225) configu-
rée pour être entraînée par le moteur d’entraînement
(221), et un organe mobile (226) configuré pour être
déplacé dans une direction axiale de la vis de trans-
fert (225) selon la rotation de la vis de transfert (225),
et le premier câble (228A) et le second câble (228B)
sont connectés à l’organe mobile (226) de sorte que
le premier câble (228A) et le second câble (228B)
sont déplacés selon le mouvement de l’organe mo-
bile (226).

7. Sonde (20) selon la revendication 5, dans laquelle
le dispositif d’entraînement (22) comporte une poulie
de changement (229) configurée pour changer une
direction d’extension du second câble (228B),
le premier câble (228A) comporte une extrémité qui
est connectée à l’un des côtés de l’organe mobile
(226), et l’autre extrémité qui est connectée à l’un
des côtés de l’arbre (21a),
le second câble (228B) comporte une extrémité qui
est connectée à l’autre côté de l’organe mobile (226),
et l’autre extrémité qui est connectée à l’autre côté
de l’arbre (21a), et
le second câble (228B) comporte une portion cen-
trale qui est enroulée sur la poulie de changement
(229) de sorte que la direction de déplacement du
second câble (228B) est modifiée.

8. Appareil de diagnostic ultrasonique comportant une
sonde (20) selon l’une quelconque des revendica-
tions 1 à 7.
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