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Description

Technical Field

[0001] The present invention relates to an ultrasonic
probe for transmitting and receiving ultrasonic waves to
and from a living body by an ultrasonic transducer insert-
ed into a body cavity.

Background Art

[0002] As a probe configuring an ultrasonic diagnostic
apparatus for use in the field of medicine, an intracorpor-
eal insertion type ultrasonic probe for carrying out ultra-
sonic scanning in a body by inserting an ultrasonic trans-
ducer into the body cavity of a subject is known.
[0003] Figure 5 is a schematic cross-sectional view
showing a structure of a conventional intracorporeal in-
sertion type ultrasonic probe (hereinafter, referred to as
a "first conventional example"). An ultrasonic probe hav-
ing such a structure is described in JP 2001-327501 A,
for example. This probe includes an inserting portion 102
to be inserted into a body cavity and a grip portion 101
held by an operator outside of the body cavity. The in-
serting portion 102 has an elongate rod shape and in-
cludes a transducer unit 103 in the vicinity of an end there-
of. The inserting portion 102 further includes a swing
mechanism for swinging the transducer unit 103. In the
first conventional example, the swing mechanism in-
cludes a pair of arm members 104 that are arranged in
parallel with each other so as to hold the transducer unit
103 therebetween, a connected arm 105 connected to
the arm members 104, and a shaft 107 connected to the
connected arm 105 via a bevel gear 106. The grip portion
101 includes a motor 108 for generating a driving force
for driving the swing mechanism, the motor 108 being
connected to the shaft 107. In such an ultrasonic probe,
when the motor 108 is driven, the shaft 107 is rotated
around an axis of the inserting portion, and this rotating
force is transmitted to the connected arm 105 via the
bevel gear 106, so that the connected arm 105 is rotated
around an axis (hereinafter, referred to as a "swing axis")
orthogonal to the axis of the inserting portion. By the ro-
tation of the connected arm 105, the arm members 104
are advanced and retreated reversely to each other while
staying in parallel with each other. As a result, the trans-
ducer unit 103 is swung.
[0004] However, in the first conventional example, the
bevel gear 106 is used as means for converting the ro-
tational movement of the shaft around the axis of the
inserting portion into the rotational movement around the
swing axis. Therefore, vibrations are likely to be created
by contact between gear structures when the swing
mechanism is driven. Such vibrations pose a problem of
preventing smooth swing movement of the ultrasonic
transducer, i.e., smooth ultrasonic scanning, which re-
sults in difficulty in obtaining precise ultrasound images.
[0005] Figure 6 is a schematic cross-sectional view

showing a structure of another conventional intracorpor-
eal insertion type ultrasonic probe (hereinafter, referred
to as a "second convennitonal example"). An ultrasonic
probe having such a structure is described in JP 10
(1998)-179588 A, for example. This probe includes the
inserting portion 102 having the transducer unit 103 and
the grip portion 101 having the motor 108 as in the first
conventional example. In the second conventional ex-
ample, the swing mechanism for swinging the transducer
unit includes a driving pulley 109 connected to a rotation
axis of the motor 108, a driven pulley 111 connected to
a swing axis 110 of the transducer unit 103, and a wire
112 connecting these pulleys. In such an ultrasonic
probe, when the motor 108 is driven, the driving pulley
109 is rotated, and accordingly the wire 112 is moved.
The movement of the wire 112 rotates the driven pulley
111, and then the transducer unit 103 connected to the
driven pulley 111 is swung.
[0006] As described above, in the second conventional
example, the swing mechanism configured by the pulleys
snd the wire is used. However, since the wire 112 con-
nects the driving pulley 109 provided at the motor 108 in
the grip portion 101 and the driven pulley 111 provided
at the transducer unit 103 at an end of the inserting portion
102, the wire 112 needs to be long. Accordingly, the wire
is likely to become loose, resulting in displacement of the
driven pulley, and furthermore displacement of the ultra-
sonic transducer connected to the driven pulley. Such
displacement also makes it difficult to obtain precise ul-
trasonic images.
[0007] US 5351692 and EP0253268 disclose an ultra-
sonic probe having a rotatable tranducer. US 5450851
and US 4841979 also disclose ultrasonic probes

Disclosure of Invention

[0008] It is an object of the present invention to provide
an ultrasonic probe that allows precise ultrasonic images
to be obtained by swinging an ultrasonic transducer
smoothly and reducing displacement of the ultrasonic
transducer.
[0009] In order to achieve the above-mentioned object,
an ultrasonic probe of the present invention is provided
as claimed in claim 1.

Brief Description of Drawings

[0010]

Figure 1 is a schematic cross-sectional view showing
an example of a structure of an ultrasonic probe ac-
cording to the present invention.
Figure 2A is a schematic view for explaining an in-
ternal structure of an inserting portion of the ultra-
sonic probe.
Figure 2B is a schematic view for explaining the in-
ternal structure of the inserting portion of the ultra-
sonic probe.

1 2 



EP 1 576 926 B1

3

5

10

15

20

25

30

35

40

45

50

55

Figure 3 is a schematic view for explaining the rela-
tionship among diameters and rotation angles of first
and second pulleys of the ultrasonic probe.
Figure 4A is a schematic view for explaining a pref-
erable example of the relationship between a rotation
axis of a pulley and a direction in which a wire is
moved, in the ultrasonic probe.
Figure 4B is a schematic view showing another ex-
ample of the relationship between the rotation axis
of the pulley and the direction in which the wire is
moved, in the ultrasonic probe.
Figure 5 is a schematic view showing a structure of
an ultrasonic probe according to a first conventional
example.
Figure 6 is a schematic view showing a structure of
an ultrasonic probe according to a second conven-
tional example.

Best Mode for Carrying Out the Invention

[0011] In an ultrasonic probe of the present invention,
a driving force generated by a motor in a grip portion is
transmitted to a first pulley via a shaft so as to rotate the
first pulley, and the rotational movement of the first pulley
is transmitted to a second pulley via a wire so as to rotate
the second pulley, whereby a transducer unit can be
swung. In this manner, the transducer unit is swung by
wire drive without the use of a gear, which makes it pos-
sible to reduce undesirable vibrations created when a
swing mechanism is driven.
[0012] Further, the driving force of the motor is trans-
mitted to the swing mechanism in an inserting portion via
the shaft and in the swing mechanism, transmitted to the
transducer unit by the wire. Therefore, the wire can be
made relatively short, which makes it possible to reduce
loosening of the wire and thus to reduce displacement
of the transducer unit.
[0013] In the ultrasonic probe, it is preferable that the
first pulley and the second pulley have the same diame-
ter. According to this preferable example, the first pulley
and the second pulley have the same rotation angle,
which makes it easy to control the swing movement of
the ultrasonic transducer.
[0014] Further, in the ultrasonic probe, it is preferable
that the wire is moved in a direction orthogonal to a di-
rection of a rotation axis of the first pulley on a peripheral
surface of the first pulley, and moved in a direction or-
thogonal to a direction of a rotation axis of the second
pulley on a peripheral surface of the second pulley. Ac-
cording to this preferable example, it is possible to sup-
press sliding of the wire in a direction of a rotation axis
of the pulleys on a peripheral surface of the pulleys.
[0015] Further, in the ultrasonic probe, it is preferable
that the shaft and the transducer unit are provided so that
a direction of a rotation axis of the shaft is orthogonal to
a direction of the rotation axis of the transducer unit, and
in the swing mechanism, the direction in which the wire
is moved is changed perpendicularly between the first

pulley and the second pulley. According to this preferable
example, it is possible to suppress sliding of the wire in
the direction of the rotation axis of the pulleys on the
peripheral surface of the pulleys.
[0016] In order to realize the above-mentioned prefer-
able example, the swing mechanism may include a third
pulley for changing perpendicularly the direction in which
the wire is moved.
[0017] Further, in the ultrasonic probe, it is preferable
that a groove in which the wire is positioned is formed on
the peripheral surface of the first pulley and the second
pulley. According to this preferable example, it is also
possible to suppress sliding of the wire in the direction
of the rotation axis of the pulleys on the peripheral surface
of the pulleys.
[0018] Hereinafter, an embodiment of the present in-
vention will be described with reference to the drawings.
[0019] Figure 1 is a schematic cross-sectional view
showing an example of the ultrasonic probe of the present
invention. This ultrasonic probe includes an inserting por-
tion 2 to be inserted into a body cavity and a grip portion
1 held by an operator outside of the body cavity.
[0020] The grip portion 1 includes a motor 5 for gen-
erating a driving force for driving a swing mechanism
described later. Although not shown in the figure, the grip
portion 1 further includes a motor control system for con-
trolling a rotation angle, rotation direction, rotation speed,
and the like of the motor 5. Further, although not shown
in the figure, a cable is led out from the grip portion 1 so
as to connect the ultrasonic probe with an ultrasonic di-
agnostic apparatus main body.
[0021] The inserting portion 2 includes an ultrasonic
transducer housing portion 2a provided at an end portion
thereof and a rod portion 2b for locating the ultrasonic
transducer housing portion 2a at a desirable position in
the body cavity.
[0022] In the inserting portion 2, a transducer unit 4 is
stored in the ultrasonic transducer housing portion 2a.
The transducer unit 4 includes an ultrasonic transducer
4b, a holder 4a for holding the ultrasonic transducer 4b,
and a support axis 4c for supporting the holder 4a. The
support axis 4c is supported in a freely rotatable manner
by bearings (not shown) provided on an inner wall surface
of a housing 3 of the ultrasonic transducer housing por-
tion 2a, at both end portions thereof. This allows the ul-
trasonic transducer 4b held by the holder 4a to be swung
in conjunction with the rotation of the support axis 4c with
the support axis 4c as an axis.
[0023] Further, although not shown in the figure, in the
transducer unit 4, an acoustic lens is provided so as to
be opposed to a surface for transmitting and receiving
ultrasonic waves of the ultrasonic transducer 4b, an
acoustical coupling medium is filled in the space between
the ultrasonic transducer 4b and the acoustic lens, and
a backing layer for absorbing ultrasonic waves is provid-
ed on the back of the surface for transmitting and receiv-
ing ultrasonic waves of the ultrasonic transducer 4b.
From the transducer unit 4, a plurality of signal lines for
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transmitting and receiving electric signals to and from the
ultrasonic transducer are led out. These signal lines are
introduced into the grip portion 1 via the rod portion 2b.
[0024] The inserting portion 2 further includes a swing
mechanism for swinging the transducer unit 4. Figure 2A
is a schematic cross-sectional view showing an example
of a structure of the swing mechanism, and Figure 2B
shows the swing mechanism in Figure 1 viewed from
below. This swing mechanism includes a shaft 9 con-
nected to the motor 5, a first pulley 6 attached to an end
of the shaft 9, a second pulley 7 attached to the trans-
ducer unit 4, and a wire 8 connecting these pulleys.
[0025] The shaft 9, which may be, for example, a flex-
ible shaft, is provided in the rod portion 2b. Since the
signal lines led out from the ultrasonic transducer are
provided in the rod portion 2b as described above, it is
preferable that the shaft 9 is provided with a cover so that
contact between the shaft 9 and the signal lines is pre-
vented.
[0026] On the other hand, the first pulley 6, the second
pulley 7, and the wire 8 are provided in the ultrasonic
transducer housing portion 2a. The first pulley 6 is at-
tached so that a rotation axis thereof corresponds to a
rotation axis (hereinafter, referred to as a "shaft axis") of
the shaft 9, and the second pulley 7 is attached so that
a rotation axis thereof corresponds to a rotation axis (i.e.,
the support axis 4c) of the transducer unit 4. The endless
(i.e., loop-shaped) wire 8 connects these pulleys in a
movable manner. With this configuration, it is possible to
rotate the first pulley 6 in conjunction with the rotation of
the shaft 9, transmit the rotational movement of the first
pulley 6 to the second pulley 7 via the wire 8 so as to
rotate the second pulley 7, and rotate (swing) the trans-
ducer unit 4 in conjunction with the rotation of the second
pulley 7.
[0027] It is preferable that the first pulley 6 and the sec-
ond pulley 7 have the same diameter. Herein, the "diam-
eter" is a diameter of the pulley at a portion where the
wire is positioned. For example, in the case where a wire
groove is formed on a peripheral surface of the pulley,
the diameter of the pulley is a diameter of a cross section
of the pulley taken along this groove.
[0028] As shown in Figure 3, when the diameters of
the first and second pulleys are d1 and d2, respectively,
and the rotation angles of the first and second pulleys
are θ1 and θ2, respectively, these values generally satisfy
the following relationship: θ1 3 d1 = θ2 3 d2. Accordingly,
when the diameter d1 of the first pulley 6 and the diameter
d2 of the second pulley 7 have the same value, the re-
lationship θ1 = θ2 can be satisfied, which means the ro-
tation angle of the first pulley 6 can be made equal to the
rotation angle of the second pulley 7.
[0029] For example, in the case where the rotation of
the motor 5 is transmitted to the first pulley 6 as it is (i.e.,
a rotation angle of the motor 5 is the same as the rotation
angle of the first pulley 6), and the rotation of the second
pulley 7 is transmitted to the transducer unit 4 as it is (i.e.,
the rotation angle of the second pulley 7 is the same as

a rotation angle of the transducer unit 4), when the first
pulley 6 and the second pulley 7 have the same rotation
angle, the motor 5 and the transducer unit 4 can have
the same rotation angle. As a result, it is possible to con-
trol the swing movement of the ultrasonic transducer eas-
ily with a relatively simple motor control system.
[0030] It is preferable that the wire 8 is moved in a
direction orthogonal to the rotation axis of the first pulley
6 on the peripheral surface of the first pulley 6 and moved
in a direction orthogonal to the rotation axis of the second
pulley 7 on the peripheral surface of the second pulley 7.
[0031] For example, as shown in Figure 4B, in the case
where the wire 8 is not moved in the direction orthogonal
to the rotation axis 4c of the pulley 7 (an angle α in the
figure is not 90 degrees), as a force (F) pulling the wire,
a force (F2) in a direction parallel with the rotation axis
4c of the pulley is generated in addition to a force (F1) in
the direction orthogonal to the rotation axis 4c of the pul-
ley. When the force (F2) in the direction parallel with the
rotation axis is generated, a phenomenon in which the
wire slides in a direction of the rotation axis of the pulley
on the peripheral surface of the pulley is likely to occur.
[0032] On the other hand, as shown in Figure 4A, in
the case where the wire 8 is moved in the direction or-
thogonal to the rotation axis 4c of the pulley 7 (an angle
α in the figure is 90 degrees), the force in the direction
parallel with the rotation axis of the pulley is not gener-
ated. Thus, it is possible to suppress sliding of the wire
on the peripheral surface of the pulley.
[0033] The effect of suppressing wire sliding as men-
tioned above becomes higher as the angle between the
rotation axis of the pulley and the movement direction of
the wire is closer to 90 degrees. However, this angle need
not necessarily be 90 degrees exactly but may be any
angle within a range that allows wire sliding to be pre-
vented or at least suppressed to an allowable level. Such
a range of the angle depends on the pulley, a material
of the wire, surface states thereof, and the like, and may
be, for example, 90 6 10 degrees, and preferably, 90 6
5 degrees.
[0034] When the rotation axis of the first pulley 6 and
the rotation axis of the second pulley 7 are not parallel
with each other, in order to move the wire 8 in the direction
orthogonal to the rotation axis of each of the pulleys, it
is required to change the movement direction of the wire
8 between on the peripheral surface of the first pulley 6
and on the peripheral surface of the second pulley 7. In
such a case, as shown in the figures, intermediate pulleys
10 and 11 for changing the movement direction of the
wire 8 may be provided between the first pulley 6 and
the second pulley 7.
[0035] Another method for suppressing wire sliding as
mentioned above includes forming a wire groove extend-
ing in a peripheral direction on the peripheral surface of
the pulley, and positioning the wire in the wire groove.
When the formation of the wire groove and the conversion
of the movement direction of the wire by the intermediate
pulleys are used together, wire sliding can be prevented
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almost perfectly.
[0036] Next, an operation of the ultrasonic probe will
be described.
[0037] When the motor 5 is driven, the rotational move-
ment of the motor 5 is transmitted to the first pulley 6 via
the shaft 9 so as to rotate the first pulley 6. The rotational
movement of the first pulley 6 is transmitted to the second
pulley 7 via the wire 8 so as to rotate the second pulley
7. At this time, the wire 8 is moved in the direction or-
thogonal to the rotation axis of the first pulley 6 on the
first pulley 6, and changed in movement direction by the
intermediate pulleys 10 and 11, and then moved in the
direction orthogonal to the rotation axis of the second
pulley 7 on the second pulley 7. In this manner, the move-
ment around the rotation axis (i.e., shaft axis) of the first
pulley 6 can be transmitted by converting the same into
the movement around the rotation axis (i.e., support axis
4c) of the second pulley 7. In conjunction with the rotation
of the second pulley 7, the transducer unit 4 is swung
around the support axis 4c.
[0038] As described above, in the ultrasonic probe,
since the ultrasonic transducer is swung by wire drive,
contact between gear structures, which is a problem in
the first conventional example, can be prevented and
thus undesirable vibrations created when the swing
mechanism is driven can be reduced. Further, since the
driving force of the motor is transmitted to the pulley and
the wire via the shaft instead of being transmitted directly,
the wire can be made relatively short. As a result, loos-
ening of the wire can be reduced and thus displacement
of the ultrasonic transducer can be reduced.
[0039] Next, an example of an ultrasonic diagnostic
apparatus using the above-described ultrasonic probe
will be described. This ultrasonic diagnostic apparatus
includes as main components an ultrasonic probe and
an apparatus main body. The ultrasonic probe is the
above-described ultrasonic probe according to the
present embodiment. The apparatus main body includes
a control part for driving the probe, a transmitting and
receiving part for transmitting and receiving signals to
and from the probe, an image formation part for creating
images of an object based on the received signals, and
an image display part for displaying a created tomogram.
[0040] An operation of the ultrasonic diagnostic appa-
ratus will be described below. Initially, an operator holds
the grip portion of the probe outside a body cavity, and
inserts the inserting portion into the body cavity, so that
the ultrasonic transducer housing portion is located in
the vicinity of an object. Next, electric signals (transmitted
signals) are transmitted from the transmitting and receiv-
ing part of the ultrasonic diagnostic apparatus to the ul-
trasonic probe. The transmitted signals are converted
into ultrasonic waves in the ultrasonic transducer of the
probe, and the converted ultrasonic waves are transmit-
ted to the object. These ultrasonic waves are reflected
by the object, and a part of the reflected waves is received
and converted into electric signals (received signals) by
the ultrasonic transducer. The converted received sig-

nals are transmitted to the transmitting and receiving part
of the ultrasonic diagnostic apparatus. By performing the
transmitting and receiving operation repeatedly while
swinging the ultrasonic transducer in the probe, scanning
of the ultrasonic waves can be carried out. The swing of
the ultrasonic transducer is realized by driving the motor
by a driving signal from the control part of the ultrasonic
diagnostic apparatus and operating the swing mecha-
nism of the probe as described above. Then, the received
signals are subjected to various processes and then out-
putted to the image formation part, where ultrasonic im-
ages (tomogram or the like) of the object are created
based on the received signals. The created ultrasonic
images are outputted to the image display part.
[0041] According to the ultrasonic diagnostic appara-
tus, undesirable vibrations created when the swing
mechanism is driven in the ultrasonic probe can be re-
duced. Therefore, smooth swing movement of the ultra-
sonic transducer, i.e., smooth ultrasonic scanning can
be performed, which allows precise ultrasonic images to
be obtained. Further, since loosening of the wire of the
swing mechanism can be reduced in the ultrasonic probe,
displacement of the ultrasonic transducer can be re-
duced, which allows precise ultrasonic images to be ob-
tained.

Industrial Applicabilily

[0042] As described above, according to the ultrasonic
probe of the present invention, it is possible to realize
smooth ultrasonic scanning of the ultrasonic transducer
and to reduce displacement of the ultrasonic transducer.
Thus, such an ultrasonic probe is suitable for use as a
probe configuring an ultrasonic diagnostic apparatus in
various fields of medicine.

Claims

1. An ultrasonic probe, comprising an inserting portion
(2) to be inserted into a body cavity; and a grip portion
(1) held by an operator outside of the body cavity,
the inserting portion (2) including a transducer unit
(4) for transmitting and receiving an ultrasonic wave,
a support axis (4c) provided in the transducer unit
(4), and a swing mechanism for swinging the trans-
ducer unit (4) around the support axis (4c) as a center
axis, and the grip portion (1) including a motor (5)
for driving the swing mechanism,
wherein the swing mechanism includes a shaft (9)
whose one end is connected to the motor (5), a first
pulley (6) provided at the other end of the shaft (9),
a second pulley (7) coaxially provided at the support
axis (4c), and a wire (8) connecting the first pulley
(6) and the second pulley (7),
characterised in that:

the rotation axis of the first pulley (6) is provided
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coaxially with the rotation axis of the shaft (9),
and
rotational movement of the motor (5) is trans-
mitted to the transducer unit (4) via the shaft (9),
the first pulley (6), the wire (8), and the second
pulley (7).

2. The ultrasonic probe according to claim 1, wherein
the first pulley (6) and the second pulley (7) have the
same diameter (d1,d2).

3. The ultrasonic probe according to claim 1 or 2,
wherein the wire (8) is moved in a direction orthog-
onal to a direction of a rotation axis of the first pulley
(6) on a peripheral surface of the first pulley, and
moved in a direction orthogonal to a direction of a
rotation axis (4c) of the second pulley (7) on a pe-
ripheral surface of the second pulley.

4. The ultrasonic probe according to any one of claims
1 to 3,
wherein the shaft (9) and the transducer unit (4) are
provided so that a direction of a rotation axis of the
shaft is orthogonal to a direction of the rotation axis
of the transducer unit, and
in the swing mechanism, the direction in which the
wire (8) is moved is changed perpendicularly be-
tween the first pulley (6) and the second pulley (7).

5. The ultrasonic probe according to claim 4, wherein
the swing mechanism includes a third pulley (10) for
changing perpendicularly the direction in which the
wire (8) is moved.

6. The ultrasonic probe according to any one of claims
1 to 5, wherein a groove in which the wire (8) is po-
sitioned is formed on the peripheral surface of the
first pulley (6) and the second pulley (7).

7. The ultrasonic probe according to any preceding
claim, wherein the longitudinal axis of the shaft is
arranged to be parallel to the longitudinal axis of the
inserting portion.

Patentansprüche

1. Ultraschallsonde, die einen Einführungsabschnitt
(2) zur Einführung in eine Körperhöhle und einen
Griffabschnitt (1), der von einer Bedienungsperson
außerhalb der Körperhöhle gehalten wird, umfasst,
wobei der Einführungsabschnitt (2) eine Wandler-
einheit (4) zum Senden und Empfangen einer Ultra-
schallwelle, eine in der Wandlereinheit (4) vorgese-
hene Stützachse (4c) und einen Schwingmechanis-
mus zum Schwingen der Wandlereinheit (4) um die
Stützachse (4c) als Mittelachse aufweist und wobei
der Griffabschnitt (1) einen Motor (5) zum Antreiben

des Schwingmechanismus aufweist,
worin der Schwingmechanismus einen Schaft (9),
dessen eines Ende mit dem Motor (5) verbunden ist,
eine erste am anderen Ende des Schaftes (9) vor-
gesehene Rolle (6), eine zweite koaxial an der Stütz-
achse (4c) vorgesehene Rolle (7) und einen die erste
Rolle (6) mit der zweiten Rolle (7) verbindenden
Draht (8) aufweist,
dadurch gekennzeichnet, dass:

die Drehachse der ersten Rolle (6) koaxial mit
der Drehachse des Schaftes (9) vorgesehen ist
und
eine Drehbewegung des Motors (5) über den
Schaft (9),
die erste Rolle (6), den Draht (8) und die zweite
Rolle (7) auf die Wandlereinheit (4) übertragen
wird.

2. Ultraschallsonde nach Anspruch 1, worin die erste
Rolle (6) und die zweite Rolle (7) denselben Durch-
messer (d1, d2) aufweisen.

3. Ultraschallsonde nach Anspruch 1 oder 2, worin der
Draht (8) in einer zu einer Richtung einer Drehachse
der ersten Rolle (6) auf einer Umfangsfläche der er-
sten Rolle orthogonalen Richtung und in einer zu
einer Richtung einer Drehachse (4c) der zweiten
Rolle (7) auf einer Umfangsfläche der zweiten Rolle
orthogonalen Richtung bewegt wird.

4. Ultraschallsonde nach einem der Ansprüche 1 bis
3, worin der Schaft (9) und die Wandlereinheit (4) so
vorgesehen sind, dass eine Richtung einer Drehach-
se des Schaftes orthogonal zu einer Richtung der
Drehachse der Wandlereinheit ist, und worin im
Schwingmechanismus die Richtung, in welcher der
Draht (8) bewegt wird, zwischen der ersten Rolle (6)
und der zweiten Rolle (7) senkrecht verändert wird.

5. Ultraschallsonde nach Anspruch 4, worin der
Schwingmechanismus eine dritte Rolle (10) zur
senkrechten Veränderung der Richtung, in welcher
der Draht (8) bewegt wird, aufweist.

6. Ultraschallsonde nach einem der Ansprüche 1 bis
5, worin eine Kerbe, in welcher der Draht (8) ange-
ordnet wird, auf der Umfangsfläche der ersten Rolle
(6) und der zweiten Rolle (7) geformt ist.

7. Ultraschallsonde nach einem der vorhergehenden
Ansprüche, worin die Längsachse des Schaftes so
angeordnet ist, dass sie parallel zur Längsachse des
Einführungsabschnittes verläuft.

9 10 



EP 1 576 926 B1

7

5

10

15

20

25

30

35

40

45

50

55

Revendications

1. Sonde ultrasonore, comprenant une partie d’inser-
tion (2) destinée à être insérée à l’intérieur d’une
cavité corporelle ; et une partie de préhension (1)
tenue par un opérateur à l’extérieur de la cavité cor-
porelle,
la partie d’insertion (2) comportant une unité de
transducteur (4) pour transmettre et recevoir une on-
de ultrasonore, un axe de support (4c) disposé dans
l’unité de transducteur (4) et un mécanisme de pivo-
tement pour faire pivoter l’unité de transducteur (4)
autour de l’axe de support (4c) en tant qu’axe central,
et la partie de préhension (1) comportant un moteur
(5) pour entraîner le mécanisme de pivotement,
le mécanisme de pivotement comportant un arbre
(9) dont l’une des extrémités est reliée au moteur
(5), une première poulie (6) prévue à l’autre extré-
mité de l’arbre (9), une deuxième poulie (7) disposée
de manière coaxiale au niveau de l’axe de support
(4c) et un fil métallique (8) reliant la première poulie
(6) à la deuxième poulie (7), caractérisée en ce
que :

l’axe de rotation de la première poulie (6) est
disposé de manière coaxiale à l’axe de rotation
de l’arbre (9), et
le mouvement de rotation du moteur (5) est
transmis à l’unité de transducteur (4) par l’inter-
médiaire de l’arbre (9), de la première poulie (6),
du fil métallique (8) et de la deuxième poulie (7).

2. Sonde ultrasonore selon la revendication 1, dans la-
quelle la première poulie (6) et la deuxième poulie
(7) ont le même diamètre (d1, d2).

3. Sonde ultrasonore selon la revendication 1 ou 2,
dans laquelle le fil métallique (8) est déplacé dans
une direction perpendiculaire à une direction d’un
axe de rotation de la première poulie (6) sur une
surface périphérique de la première poulie et dépla-
cé dans une direction perpendiculaire à une direction
d’un axe de rotation (4c) de la deuxième poulie (7)
sur une surface périphérique de la deuxième poulie.

4. Sonde ultrasonore selon l’une quelconque des re-
vendications 1 à 3,
dans laquelle l’arbre (9) et l’unité de transducteur (4)
sont disposés de telle sorte qu’une direction d’un
axe de rotation de l’arbre soit perpendiculaire à une
direction de l’axe de rotation de l’unité de transduc-
teur, et
dans le mécanisme de pivotement, la direction dans
laquelle le fil métallique (8) est déplacé est modifiée
perpendiculairement entre la première poulie (6) et
la deuxième poulie (7).

5. Sonde ultrasonore selon la revendication 4, dans la-

quelle le mécanisme de pivotement comporte une
troisième poulie (10) pour modifier perpendiculaire-
ment la direction dans laquelle le fil métallique (8)
est déplacé.

6. Sonde ultrasonore selon l’une quelconque des re-
vendications 1 à 5, dans laquelle une rainure, dans
laquelle est positionné le fil métallique (8), est formée
sur la surface périphérique de la première poulie (6)
et de la deuxième poulie (7).

7. Sonde ultrasonore selon l’une quelconque des re-
vendications précédentes, dans laquelle l’axe longi-
tudinal de l’arbre est agencé de manière à être pa-
rallèle à l’axe longitudinal de la partie d’insertion.
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