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(57) ABSTRACT

An automated pressing device (3) for an ultrasonic diagnosis
apparatus according to the present invention is constituted by
being provided with a probe holding member (21) including
an attaching portion (31) to which a probe (2) is detachably
attached and a griping portion (32) to which the attaching
portion is slidably attached together with the probe attached
thereto so as to permit advancing and retreating of an ultra-
sonic transmission and reception plane (27) of the probe, a
motive power transmission wire (23) including a flexible

(21) Appl. No.: 12/224,600 cylindrical body (41) of which one end is secured to the
griping portion in the probe holding member and an inner
(22) PCT Filed: Mar. 2, 2007 wire (42) that is inserted in the cylindrical body and of which
one end is coupled to the attaching portion and a pressing
(86) PCT No.: PCT/TP2007/054096 motive power means (24) to which the other end of the cylin-
drical body in the motive power transmission wire is secured
§ 371 (c)(1), and that couples with the other end of the inner wire to
(2), (4) Date: Nov. 12, 2008 advance and retreat the same. Thereby, a user friendly auto-
mated pressing device is realized that permits to eliminate
(30) Foreign Application Priority Data influences of electromagnetic noises as well as permits to
apply a stable pressing to a body surface of a subject via such
Mar. 2,2006  (JP) wovvvnvnrerrnerrnriiisnn, 2006-056050  as a motor and a spring.
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AUTOMATED PRESSING DEVICE AND
ULTRASONIC DIAGNOSIS APPARATUS
USING THE DEVICE

FIELD OF THE INVENTION

[0001] Thepresent invention relates to an automated press-
ing device for a subject used for obtaining elasticity informa-
tion of the subject at the time of ultrasonic diagnosis and an
ultrasonic diagnosis apparatus using the device.

CONVENTIONAL ART

[0002] In ultrasonic diagnosis, while pressing (pressure
application, pressure reduction) a biological tissue of a sub-
ject, elasticity information caused thereby in the tissue such
as displacement, distortion or modulus of elasticity based
thereon are computed, and these elasticity information is
visualized and displayed as an elasticity image for serving
diagnosis of, for example, benignancy and malignancy of a
tumor in the tissue.

[0003] Since the elasticity information of a biological tis-
sue obtained by pressing the same varies depending on man-
ners of pressing due to non-linearity of the biological tissue
with respect to pressing, in order to obtain a stable elasticity
image meeting objective evaluation, it is necessary to adjust
pressing conditions such as strength of pressing applied to a
probe, velocity of pressing and repetition cycle of pressing in
predetermined ranges, which requires experienced skill.
Therefore, it has been proposed to automate a mechanism that
presses a biological tissue via a probe.

[0004] For example, in an automatic pressing device dis-
closed in JP-A-2005-13283 (patent document 1), a probe is
attached in a grip portion in such a manner that an ultrasonic
transmission and reception plane of transducers in the probe
is able to advance and retreat in the axial direction of the grip
portion, and the ultrasonic transducers are caused to advance
and retreat by a motor accommodated in the grip portion via
a rack and pinion so as to press a subject. With the disclosed
device, through control of the motor the pressing conditions
applied to the biological tissue via the ultrasonic transmission
and reception plane can be kept in predetermined ranges.
[0005] However, according to the conventional art dis-
closed in patent document 1, since the motor is accommo-
dated inside a casing of the probe grip portion, the size of the
probe itself enlarges and the weight thereof increases,
thereby, there arises a problem that the manipulating opera-
tion thereof during diagnosis is difficult. Further, due to elec-
tromagnetic waves generated from the motor or from control
signals to the motor, when noises are superposed on received
signals of the transducers, an adverse effect is likely caused
on quality of the image. Still further, since an inspector and a
subject are placed in an environment close to the motor, a
design is required that fully takes into account of safety with
respect to a high voltage applied to the motor.

[0006] The document further discloses to constitute a drive
system such as the motor as a unit form and to load the same
at the outside of the probe, however, such can not avoid to
substantially enlarge the size of the probe itself and to
increase the weight thereof. Further, the adverse effect due to
the electromagnetic waves generated from such as the motor
also cannot be avoided.

[0007] Further, in place of the drive system using the motor
and the rack and pinion, when a drive system using a hydrau-
lic cylinder and a pump that is also disclosed is employed, the
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problems relating to the motor type can be resolved. However,
since the hydraulic cylinder has to be attached at the probe
grip portion and to be connected to the pump via a pipe, there
arise problems that a possible oil leakage is feared as well as
its handling is hard and the manipulating operation thereof
during diagnosis is difficult.

[0008] Still further, if a drive system using a pneumatic
cylinder and a pneumatic pump is employed, the problems in
connection with the motor type and the hydraulic pump type
are resolved. However, since the pneumatic cylinder has to be
attached at the probe grip portion as well as to be connected to
the pump via a pipe, a delay of motive power transmission due
to contraction or expansion of the pneumatic pipe where air of
compressive fluid flows cannot be neglected. For this reason,
it is difficult such as to realize a pressing motion having
amplitude, for example, about 0.5 mm and to obtain a suffi-
cient pressing force.

SUMMARY OF THE INVENTION
Task to be Solved by the Invention

[0009] A task of the present invention is to realize a user
friendly automated pressing device with a detachable probe.

Measure for Solving the Task

[0010] In order to solve the above task, a first aspect of an
automated pressing device according to the present invention
is constituted by being provided with a probe holding member
including an attaching portion to which a probe is detachably
attached and a griping portion to which the attaching portion
is attached together with the probe attached thereto so as to
permit advancing and retreating in ultrasonic transmission
and reception direction of the probe, a motive power trans-
mission means including a cylindrical body of which one end
is secured to the griping portion of the probe holding member
and a coupling member that is inserted in the cylindrical body
and of which one end is coupled to the attaching portion and
a pressing motive power means to which the other end of the
cylindrical body in the motive power transmission means is
secured and that causes the other end of the coupling member
to advance and retreat.

[0011] Namely, according to the first aspect of the present
invention, when the advancing and retreating of the coupling
member is repeated via the pressing motive power means, the
attaching portion coupled to the coupling member is
advanced and retreated with respect to the griping portion.
Thereby, the probe attached to the attaching portion is
advanced and retreated with respect to the griping portion in
the ultrasonic transmission and reception direction. There-
fore, when an inspector contacts the probe to a subject while
firmly holding the griping portion, the probe advances and
retreats toward the subject so as to repeatedly apply pressing
to the subject.

[0012] Inparticular, since the pressing motive power means
that drives the probe to advance and retreat and the probe
holding member are provided separately, and the both are
coupled via the motive power transmission means, the size
enlargement of the probe and the probe holding member
which are gripped and manipulated by a hand is prevented,
the weight thereof is lightened and the user friendliness is
enhanced. Further, since the pressing motive power means
can be located remote from the probe, the possible influences
of the electromagnetic wave noises to the ultrasonic reception
noises can be eliminated, even if a motor having excellent
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controllability is used for the pressing motive power means.
Further, a possible electric shock from a power source feeding
the motor can be avoided.

[0013] Further, according to the first aspect of the present
invention, since the drive force for advancing and retreating
the probe is transmitted via the coupling member of the
motive power transmission means, the coupling member is
required to have a strength and rigidity capable of transmit-
ting forces in both pushing and pulling directions.

[0014] However, in the automated pressing device accord-
ing to the present invention, the coupling member can be
realized by a motive power transmission wire using an inner
wire with no strength and rigidity in pushing direction.
Namely, a second aspect of an automated pressing device
according to the present invention is to provide in the first
aspect automated pressing device with an elastic member that
energizes in a moving away direction the attaching portion
with respect to the griping portion. According to the second
aspect, by loosing the pulling force of the inner wire the probe
advances through expansion of the elastic member to permit
pressing of the subject. Further, by strengthening the pulling
force of the inner wire the elastic member is compressed to
retreat the probe and to weaken the pressing. Further, the
present measure can be applied to the motive power transmis-
sion wire using a rigid inner wire capable of transmitting
forces in pushing and pulling directions. In particular, accord-
ing to the second aspect of the present invention, since the
pressing force to the subject is determined by the elastic
member, the maximum value of the pressing force can be kept
constant.

[0015] Further, according to the first and second aspects of
the present invention, the probe is detachably attached to the
probe holding member, however, the present invention is not
limited to such structure and the function of the probe holding
member can be assembled integrally to the probe. Namely, a
third aspect of an automated pressing device according to the
present invention is constituted by being provided with a
casing forming a griping portion for a probe, slide rails
formed on the inner faces of the casing, a sliding member
accommodated in the casing in a manner to be slidable along
the slide rails, a transducer portion secured to the sliding
member while projecting the ultrasonic transmission and
reception plane of the probe from the casing, an elastic mem-
ber that energizes the transducer portion in the direction of
advancing from the casing along the slide rails, a motive
power transmission wire including a flexible cylindrical body
of which one end is secured to the casing and an inner wire
that is inserted in the cylindrical body and of which one end is
coupled to the sliding member and a pressing motive power
means to which the other end of the cylindrical body of the
motive power transmission wire is secured and that couples to
the other end of the inner wire to advance and retreat the same.
Thereby, according 1o the third aspect of the present inven-
tion, a probe having the automated pressing function can be
realized in small size and lightweight.

[0016] Further, in place of pressing by advancing and
retreating the inner wire of the motive power transmission
wire as in the first through third aspects of the present inven-
tion, the probe can be advanced and retreated by transmitting
rotating force via an inner wire. Namely, a fourth aspect of an
automated pressing device according to the present invention
is constituted by being provided with a probe holding member
including an attaching portion to which a probe is detachably
attached, a griping portion to which the attaching portion

Dec. 10, 2009

together with the probe attached thereto is slidably attached
s0 as to permit advancing and retreating in ultrasonic trans-
mission and reception direction of the probe and a screw
screwed in the attaching portion along the direction of mov-
ing the griping portion toward or away from the attaching
portion, a motive power transmission wire including a flex-
ible cylindrical body one end of which is secured to the
griping portion of the probe holding member and an inner
wire that is inserted through the cylindrical body and one end
of which is coupled to the screw and a drive means which is
secured to the other end of the cylindrical body of the motive
power transmission wire and couples to the other end of the
inner wire to rotatably drive the inner wire.

[0017] According to the fourth aspect of the present inven-
tion, since no motive power due to the advancing and retreat-
ing of the inner wire is transmitted, transmission of vibration
due to the advancing and retreating motion of the inner wire
can be avoided, thereby, problems such as shifting in back and
forth of the measurement cross section with reference to the
probe are effectively avoided.

ADVANTAGES OF THE INVENTION

[0018] According to the present invention, a user friendly
automated pressing device with a detachable probe can be
realized. Further, according to the present invention, a user
friendly automated pressing device is realized that permits to
eliminate influences of electromagnetic wave noises to ultra-
sonic reception signals as well as permits to apply a stable
pressing to the subject. Still further, according to the present
invention, an automated pressing device is realized in which
the weight of the probe portion is lightened to ease the
manipulation thereof and that permits to effect a stable press-
ing.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] FIG. 1 is a constitutional diagram of an automated
pressing device representing an embodiment 1 according to
the present invention.

[0020] FIG. 2 is an entire constitutional diagram of an
ultrasonic diagnosis apparatus using the automated pressing
device of the embodiment 1.

[0021] FIG. 3 is an outlook of an exemplary probe that is
applicable to the embodiment 1.

[0022] FIG. 4 is a diagram for explaining assembling steps
of constitutional parts of the embodiment 1.

[0023] FIG. 5is a block diagram of a pressing drive control
unit in the automated pressing device of the embodiment 1.
[0024] FIG. 6 is a constitutional diagram of an automated
pressing device representing an embodiment 2 according to
the present invention.

[0025] FIG. 7 is a constitutional diagram of an automated
pressing device representing an embodiment 3 according to
the present invention.

[0026] FIG. 8 is a diagram for explaining assembling steps
of constitutional parts of the embodiment 3.

[0027] FIG. 9 is a constitutional diagram of an automated
pressing device representing an embodiment 4 according to
the present invention.

[0028] FIG.10isadiagram forexplaining assembling steps
of constitutional parts of the embodiment 4.

[0029] FIG. 11 is a constitutional diagram of an automated
pressing device representing an embodiment 5 according to
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the present invention and is a diagram for explaining assem-
bling steps of constitutional parts of the embodiment 5.
[0030] FIG. 12 is a constitutional diagram of a laying of a
motive power transmission wire and a probe cable in the
embodiment 5.

[0031] FIG. 13 is aconstitutional diagram of another laying
of a motive power transmission wire and a probe cable in the
embodiment 5.

[0032] FIG. 14 is a constitutional diagram of a probe hold-
ing member in an automated pressing device representing an
embodiment 6 according to the present invention.

[0033] FIG. 15 s a constitutional diagram of an automated
pressing device representing an embodiment 9 according to
the present invention.

BEST MODES FOR CARRYING OUT THE
INVENTION

[0034] Herein below the present invention will be
explained with reference to embodiments.

Embodiment 1

[0035] FIG. 1 shows a constitutional diagram of an auto-
mated pressing device representing an embodiment accord-
ing to the present invention. FIG. 2 shows an entire constitu-
tional diagram of an ultrasonic diagnosis apparatus using the
automated pressing device of the present embodiment. FIG. 3
shows an outlook of an exemplary probe that is applicable to
the present embodiment. FIG. 4 shows a diagram for explain-
ing assembling steps of constitutional parts of the present
embodiment. FIG. 5 shows a block diagram of a pressing
drive control unit in the automated pressing device of the
present embodiment.

[0036] As shown in FIG. 2, an ultrasonic probe 2 is formed
so as to include an ultrasonic transmission and reception
plane arranged of a plurality of transducers for transmitting
and receiving ultrasonics between a subject and the probe 2.
The probe 2 is used by loading the same to an automated
pressing device embodying features of the present invention
and is permitted to automatically press the subject 1. The
probe 2 is driven by ultrasonic pulses output from a transmis-
sion circuit 5 that is controlled by a transmission and recep-
tion control circuit 3, irradiates ultrasonic beams toward a
focal point to be set within the subject 1 as well as scans the
ultrasonic beams. Further, reflection echo signals received by
the probe 2 are electronically scanned in the arrangement
direction of the transducers, received by a reception circuit 6
that is controlled by the transmission and reception circuit 4
and subjected to signal reception processing such as amplifi-
cation. The reflection echo signals subjected to the signal
reception processing by the reception circuit 6 are subjected
to phasing and adding of the plurality of reflection echo
signals received by the plurality of transducers and added ina
phasing and adding circuit 7.

[0037] A signal processing unit 8 performs signal process-
ing such as gain correction, log compacting, demodulation,
contour emphasizing and filtering for the reflection echo sig-
nals output from the phasing and adding circuit 7 and outputs
the same to a black and white scan converter 9. The black and
white scan converter 9 converts the reflection echo signals to
digital signals and further converts into a two dimensional
tomographic image (B mode image) data corresponding to a
scanning plane of the ultrasonic beams. The tomographic
image data output from the black and white scan converter 9
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are displayed as a B mode image on a image display 11 via a
change over and adding unit 10.

[0038] On the other hand, the reflection echo signals output
from the phasing and adding circuit 7 are also introduced to a
frame data acquiring portion 12 wherein a group of the reflec-
tion echo signals corresponding to the scanning plane (tomo-
graphic plane) of the ultrasonic beams are acquired by a
component corresponding to a plurality of frames as frame
data and are stored such as in a memory. A displacement
measuring portion 13 sequentially takes frame data of a plu-
rality of pairs having different acquiring moment stored in the
frame data acquiring portion 12, subjects a pair of taken frame
data to one or two dimensional correlating processing and
determines displacement vectors at respective measuring
points on the scanning plane to produce displacement frame
data.

[0039] An elasticity information computing portion 14 is
constituted by being provided with a distortion computing
portion that determines distortion frame data of a biological
tissue at respective measuring points based on the displace-
ment frame data and an elastic module computing portion that
determines elastic modules of the biological tissue at respec-
tive measuring points based on the distortion frame data to
produce elastic module frame data. When determining the
elastic modules, the elasticity information computing portion
14 takes values of pressure measured by a pressure measure-
ment portion 18 and computes stresses at the respective points
based on the taken values to determine elastic modules of the
biological tissue from the computed stresses and the distor-
tion. The pressure measurement portion 18 computes stresses
at the measurement points inside the subject 1 based on pres-
sure detected by pressure sensors 19 disposed between the
ultrasonics transmission and reception plane of the probe 2
and the subject 1.

[0040] Now, the detail structure of the automated pressing
device 3 representing a feature of the present embodiment
will be explained with reference to FIG. 1. As shown in the
drawing, the automated pressing device 3 of the present
embodiment is constituted by including a probe holding
member 21 to which the probe 2 is detachably attached, a
pressing motive power portion 24 constituting a pressing
drive control portion 22 (illustrated in FIG. 5) and a motive
power transmission wire 23 coupling the probe holding mem-
ber 21 and the pressing motive power portion 24. The probe 2
of the present embodiment is formed by including a casing 25
formed in a shape of flat container and a transducer portion 26
provided at the bottom end of the casing 25 in the drawing as
shown in the front view in FIG. 3 (A) and the side view in FIG.
3 (B). The bottom plane in the drawing of the transducer
portion 26 constitutes an ultrasonics transmission and recep-
tion plane 27. On the front and rear faces of the casing 25 a
plurality of protuberances 28 are provided which are used for
preventing slipping when the probe 2 is gripped by a hand.
Further from the top of the casing a cable 29 is led out so as to
permit connection with the transmission circuit 5 and the
reception circuit 6 as shown in FIG. 1.

[0041] Asshown in FIG. 1, the probe holding member 21 is
formed by including an attaching portion 31 to which the
probe 2 is detachably attached and a gripping portion 32 to
which the attaching portion 31 is slidably attached. The
attaching portion 31 is formed by including a stage portion 33
in a flat plate and a pair of catching members 34 provided
while standing up from the upper face of the stage portion 33
and facing each other as shown in FIG. 4 (A). The two catch-
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ing members 34 are for holding the casing 25 of the probe 2 by
catching as shown in FIG. 4 (B) and on the opposing inner
faces a plurality of protuberances 35 are formed for engaging
with the plurality of the protuberances 28 of the casing 25.
Although not illustrated in the drawing, at a portion in the
stage portion 33 between the pair ofthe catching members 34,
a through hole is provided which permits insertion of the
probe 2. When the probe 2 is passed through the through hole
and attached in the attaching portion 31, the ultrasonics trans-
mission and reception plane 27 of the transducer portion 26 is
designed to protrude by a predetermined amount from the
bottom plane of the stage portion 33. Further, on the outer
faces of the pair of catching members 34 slide rails 36 are
respectively formed.

[0042] On the other hand, the gripping portion 32 is pro-
vided with a hole that permits insertion of the probe 2 under
a condition that the probe 2 is attached between the pair of
catching members 34, and on the inner face of the hole
grooves are formed for permitting sliding of the slide rails 36
of the attaching portion 31. Thereby, the probe 2 is disposed
in a manner that the ultrasonics transmission and reception
plane 27 is permitted to advance and retreat in the sliding
direction of the attaching portion 31 (in an arrow 37 in FIG.
1). Further, in order to prevent a hand of an inspector from
touching to such as slide rails 36 of the attaching portion 31
inside the gripping portion 32 when the inspector grips the
same, it is desirable to extend the gripping portion 32 so as to
cover the outside of the attaching portion 31. Such is likely
applied to other embodiments below.

[0043] Further, as shown in FIG. 1, the motive power trans-
mission wire 23 1s formed by including an inner wire 42
passed through a flexible cylinder 41. The cylinder 41 is
formed by winding, for example, a steel wire in spiral, and by
coating the outer surface thereof with a resin. On the other
hand, the inner wire 42 is formed by twisting a plurality of fine
steel wires, and in the present embodiment, the inner wire is
formed so as to permit transmission of forces in both direc-
tions of pushing and pulling.

[0044] One end of the cylinder 41 of such motive power
transmission wire 23 is secured to the gripping portion 32 of
the probe holding member 21. Namely, one end of the cylin-
der 41 is passed through a through hole 38 formed in a
direction parallel to the extending direction of the slide rails
36 and is secured to the gripping portion 32 at both sides of the
through hole 38 by fastening members 39 such as nuts. Then,
oneend of the inner wire 42 is secured to the upper face of the
stage 33 by a coupling member 43.

[0045] Further, the other end of the cylinder 41 of the
motive power-transmission wire 23 is secured to the pressing
motive power portion 24. Namely, the pressing motive power
portion 24 is constituted by being provided with a motor 52,
a feed screw 53 one end of which is coupled with the rotation
shaft of the motor 52, a supporting member 54 that supports
the other end of the feed screw 53 in free of rotation, a feed nut
55 screwed to the feed screw 53 and a slide rail 56 that restricts
rotation of the feed nut 55 as well as to support the same in
free of sliding. The supporting member 54 is provided with a
through hole 57 formed in parallel in the sliding direction of
the feed nut 55, the other end of the cylinder 41 of the motive
power transmission wire 23 is passed through the through
hole 57 and the cylinder 41 is secured to the supporting
member 54 at both sides of the through hole 57 by fastening
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members 58. The other end of the inner wire 42 of the motive
power transmission wire 23 is coupled to the feed nut 55 by a
securing metal member 59.

[0046] The pressing motive power portion 24 thus consti-
tuted is assembled in the pressing drive control portion 22 as
shown in FIG. 5. Namely, the motor 62 in the pressing motive
power portion 24 is connected to a power source 71 via a
power source line 62 as well as connected to an operation
control circuit 72 via a control line 63. The operation control
circuit 72 is formed by, for example, a microcomputer, takes
a pressing operation command input from an operation
change over interface 74 and controls the motor 52. Further,
the operation control circuit 72 also takes a command with
regard to a pressing operation input from a device control
interface portion 17 via an externally controlled interface 73
and controls the motor 52.

[0047] The pressing operation command input from the
operation change over interface 74 includes commands for
changing over a pressing condition set in advance corre-
sponding to such as a setting for mammary gland, a setting for
thyroid gland and a setting for prostate gland other than
commands for pressing start and for pressing stop. The opera-
tion control circuit 72 controls the rotating operation of the
motor 52 according to the an input pressing operation com-
mand to thereby change over such as an amplitude (stroke) in
up and down direction of the probe 2, an operation speed
(pressing cycle) and a varying waveform (sinusoidal wave,
square wave) of the operation speed. Further, the motor 52
may be provided with an encoder for grasping rotating con-
ditions of the motor shaft such as original position thereof.
[0048] The operation of the thus constituted embodiment 1
will be explained. First of all, the operation of the automated
pressing device 3 according to the present embodiment will
be explained. After loading the probe 2 in the probe holding
member 21 as shown in FIG. 1, while griping the griping
portion 32 by hand, the ultrasonics transmission and recep-
tion plane 27 of the transducer portion 26 is pressed on the
body surface at an object diagnosis portion of the subject 1.
Then, when apressing start command is input from the opera-
tion change over interface 74, a control command is output
from the operation control circuit 72 to the motor 52 in the
pressing motive power portion 24 according to pressing con-
ditions including such as pressing intensity, pressing stroke
and pressing cycle that are determined in advance for every
pressing modes. Herein the pressing modes and the pressing
conditions are set for every kinds of lesion portions of diag-
nosis objects, for example, such as mammary gland and thy-
roid gland. For example, in the case of the inspection such as
of a mammary cancer, the pressing stroke is determined in a
range of 1~3 mm and the pressing cycle is determined as 2 Hz,
and in the case of the inspection of a thyroid gland cancer, the
pressing stroke is determined further shorter and the pressing
cycle is determined in a range of 4~6 Hz, however, such as
ranges of these conditions can be modified according to clini-
cal data obtained herein after.

[0049] When a control command is input to the motor 52,
the motor 52 and the feed screw 53 are rotated in the direction
of an arrow 60 in FIG. 1 and the feed nut 55 screwed with the
feed screw 53 is driven to advance or retreat along the slide
rail 56 in the direction of an arrow 61 in FIG. 1. Through the
advance and retreat of the nut 55 the inner wire 42 advances
or retreats in the cylinder 41 and the stage 33 is caused to
advance or retreat in the direction of an arrow 37 in FIG. 1
with respect to the griping portion 32. When the position of
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the griping portion 32 is firmly secured with respect to the
subject 1, the probe 2 advances or retreats in the direction of
the arrow 37 in FIG. 1 via the pair of catching members 34
formed in the stage 33, and the pressing onto the subject 1 is
repeated via the ultrasonics transmission and reception plane
27.

[0050] While controlling the pressing applied to the subject
1 by the automated pressing device 3 via the probe 2 in the
above manner, ultrasonic beams are irradiated to the subject 1
and the reflection echo signals thereof are received succes-
sively by scanning. The frame data acquiring portion 12
repeatedly acquires the reflection echo signals output from
the phasing and adding circuit 7 in synchronism with the
frame rate and stores the same in a frame memory in the order
of time sequence. The displacement measuring portion 13
determines displacement vectors at respective measurement
points of the subject 1 using as a unit a pair of frame data
having different acquiring timings that are selected and suc-
cessively output by the frame data acquiring portion 12 and
output the displacement frame data to the elasticity informa-
tion computing portion 14.

[0051] The elasticity information computing portion 14
determines distortion frame data of a biological tissue at
respective measuring points based on the displacement frame
data and further determines elastic modules of the biological
tissue at respective measuring points based on the distortion
frame data to produce elastic module frame data. When deter-
mining the elastic modules, stresses at the respective measur-
ing points are computed by taking measured pressure values
from the pressure measuring portion 18 and the elastic mod-
ules of the biological tissue are determined in a well known
manner. The elastic module frame data are subjected to a
variety of imaging processings such as smoothing processing
in an elasticity information processing portion 15 and sent out
to a color scan converter 16. The color scan converter 16
assigns tone codes for every pixels of the input elastic module
frame data according to a color map set in advance to produce
a colored elasticity image and causes to display the same on
the image display 11 via the change over and adding portion
10. At this moment, the change over and adding portion 10 is
input of a tomographic image in black and white output from
a black and white scan converter 9 and the colored elasticity
image output from the color scan converter 16 in response to
acommand input from the device control interface portion 17
and changes over such as a function of displaying one of both
images through changing over, a function of displaying both
images in superposed manner on the image display 11 while
rendering one of both images in semitransparent and adding
the same to synthesizing both and a function of displaying
both images in parallel. Further, although not illustrated,
through provision of a cine memory portion that stores image
data output from the change over and adding portion 10, past
image data can be displayed on the image display 11 by
calling the same from the cine memory portion according to
a command from the device control interface portion 17.

[0052] In this manner, a colored elasticity image of elastic
modules that are obtained by applying a cyclic pressing to the
subject 1 with the automated pressing device 3 according to
the present embodiment is displayed on the image display 11.
The inspector observes the colored elasticity image and dis-
criminates portions having large elastic modules by color, and
thereby judges benignancy or malignancy of the lesion por-
tion such as cancer. Further, in the above explanation,
although the elastic modules are exemplifies as the elasticity

Dec. 10, 2009

information, the present invention is not limited thereto, elas-
ticity information relating to hardness oftissues other than the
elastic modules (for example, physical quantity relating to
tissue elasticity such as visco-elastic module, displacement
and distortion) can be used. Further, when a distortion image
based on distortion is used, the pressure measuring portion 18
can be eliminated.

[0053] In particular, according to the present embodiment,
since the operation for driving the probe 2 in up and down
direction by the automated pressing device 3 can be per-
formed automatically and constantly by the pressing drive
control portion 22, the pressing (pressure application and
reduction thereof) to the tissue of the measuring object can be
kept stably in a range of desired pressing conditions. As a
result, without being affected by a skilled degree a highly
reliable elasticity image can be obtained that meets with an
objective evaluation.

[0054] Further, according to the present embodiment, since
the probe 2 is driven to advance and retreat by the feed screw
53, a fine adjustment of operation speed of the probe 2 can be
performed as well as since the magnitude of the stroke is
easily altered, the present embodiment can be applied to a
variety of diagnosis objects. Further, through adjustment of
the rotation speed of the motor 52, the operation cycle can be
freely varied.

[0055] Further, according to the present embodiment, an
advantage that the probe 2 can be detachably attached to the
probe holding member 21 without necessitating any special
tool. More specifically, through application of such as a screw
mechanism and spring mechanism in place of the protuber-
ances 35, the upper and lower faces of the probe 2 are pressed
and the probe 2 can be secured to the catching members 34,
further, when forming the catching members 34 of the probe
holding member 21 by a material, for example, such as plas-
tics, rubber and sponge so as to meet different shapes of the
probe 2, the catching members 34 can be secured to the probe
2 by an one-touch. Further, the griping portion 32 can be
formed in a common shape regardless to the shape of the
probe 2. Thereby, the attachment work of the probe 2 can be
performed efficiently.

[0056] Further, the power source 71 can be realized either
in a form of feeding externally or in a form of using a battery
including rechargeable one. Further, when a fine wire having
an excellent flexibility is employed as the motive power trans-
mission wire 23, the dragging of the probe 2 and the probe
holding member 21 can be facilitated. Further, vibrations due
to pushing and pulling operation are hardly transmitted to the
probe 2. In this instance, only the root portion of the wire
coupling with the probe holding member 21 can be made
finely to achieve an excellent flexibility.

Embodiment 2

[0057] In FIG. 6, the constitution of embodiment 2 of the
automated pressing device 3 according to the present inven-
tion is shown. A different point of the present embodiment
from embodiment 1 is that a flexible inner wire can be used for
the motive power transmission wire 23. Namely, since the
inner wire 42 in the embodiment 1 is formed of such as a hard
steel wire, a force can be transmitted in both directions of
pushing and pulling. However, when a flexible or fine steel
wire is used, a force can be transmitted in the pulling direc-
tion, but a force cannot be transmitted in the pushing direc-
tion, because the wire loosens in the pushing direction. In
such instance, when the automated pressing device 3 is con-
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stituted according to the present embodiment, the pressing
operation can be effected. Further, in FIG. 6, parts having the
same constitutions as those in embodiment 1 are assigned
with the same numerals and the explanation thereof is omit-
ted.

[0058] As shown in FIG. 6, the present embodiment is
characterized in that between a coupling member 43 on the
upper face of the stage 33 and a fastening member 39 on the
bottom face of the griping portion 32, a spring 40 energized in
the compressing direction is disposed. Namely, since the
stage 33 is energized by the spring 40 in the direction moving
away from the griping portion 33, the probe 2 is energized in
the direction of pressing the subject 1. Further, the pressing
motive power portion 24 as shown in FIG. 1 canbe applied for
the present embodiment as well as a pressing motive power
portion 90 as shown in FIG. 7 which will be explained later
can likely applied therefor.

[0059] Since embodiment 2 is constituted in the above
manner, according to the automated pressing device 3 of the
present embodiment, like embodiment 1, the inner wire
advances or retreats in the cylinder 41 according to the press-
ing condition in the pressing start command input from the
device control interface portion 17 and causes to advance or
retreat the stage 33 with respect to the griping portion 32 in
the direction of an arrow 37 in FIG. 6. Herein, since an inner
wire 86 of the present embodiment uses a flexible or fine steel,
a force in the pulling direction can be transmitted, however, a
force in the pushing direction cannot be transmitted, because
the wire loosens. In the present embodiment, when the inner
wire 86 is advanced in the left direction in F1G. 1 to loosen the
pulling force, the spring 40 in the probe holding member 21 is
expanded and the stage 33 is separated downward in FIG. 6
with respect to the griping portion 32. Thereby, the probe 2
advances downward to perform an operation of applying
pressing onto the subject 1 via the ultrasonics transmission
and reception plane 27.

[0060] Contrary, when the inner wire 86 is pulled in the
rightward direction in FIG. 1, the spring 40 in the probe
holding member 21 is compressed and the stage 33 is pulled
upward in FIG. 6 with respect to the griping portion 32.
Thereby, the probe 2 retreats upward and the pressing of the
subject 1 can be released.

[0061] As has been explained above, according to embodi-
ment 2, even when a flexible inner wire 86 is used, by means
of the spring 40 the pressing to the subject 1 is applied via the
probe 2 as well as the pressing conditions can be varied.
[0062] Further, according to the present embodiment, since
the pressing force applied to the subject 1 can be determined
by the spring constant of the spring 40, when a spring 40
having a proper spring constant is used, a fear of applying an
excess pressing force to the subject 1 can be avoided.

Embodiment 3

[0063] InFIGS.7 and 8, the constitution of embodiment 3
of the automated pressing device 3 according to the present
invention is shown. The present embodiment is a modifica-
tion of embodiment 2 wherein the positional relationship
between the stage 33 and the griping portion 32 in the probe
holding member 21 in embodiment 2 is inverted. In FIGS. 7
and 8, parts having the same constitutions as those in embodi-
ments 1 and 2 are assigned with the same numerals and the
explanation thereof is omitted.

[0064] AsshowninFIG. 8 (A),inanattaching portion 81 in
the probe holding member 80 of the present embodiment, a
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pair of catching members 83 are respectively formed by
standing up the same on both faces of a flat plate stage 82.
Further, as shown in FIG. § (B), the probe 2 is attached by
being caught between the pair of catching members 83. The
stage 82 is provided with a hole that permits insertion of the
probe 2 like embodiment 1. Further, as shown in FIG. 8 (C),
one end of the cylinder 41 for the motive power transmission
wire 23 of the present embodiment is inserted in a through
hole 84 formed in the stage 82 and is secured to the stage 82
by the fastening member 39 such as a nut.

[0065] Onone hand, a griping portion 85 is provided with a
hole into which the probe 2 can be inserted under a condition
of being attached to the pair of catching members 83 and on
the inner face of the hole grooves are formed for permitting
the slide rails 36 of an attaching portion 81 to slide. However,
different from embodiment 1, the griping portion 85 is
arranged at the opposite side of the stage 82, namely at the
side of the transducer portion 26 of the probe 2. Thereby, the
probe 2 is attached so that the ultrasonics transmission and
reception plane 27 can be advanced or retreated in the sliding
direction of the attaching portion 81 (direction of an arrow 37
in FIGS. 7 and 8 (C)).

[0066] Further, one end of an inner wire 86 is secured to the
griping portion 85 by the coupling portion 43 and between the
fastening member 39 at the bottom face of the stage 82 and the
coupling member 43 at the upper face of the griping portion
85 a spring 87 energized in compressing direction is disposed.
Namely, by means of the spring 87 the stage 82 is forced to
separate with respect to the griping portion 85.

[0067] On one hand, as shown in FIG. 7, a pressing motive
power portion 90 of the present embodiment is constituted by
being provided with a motor 52, an eccentric cam 91 attached
to the rotating shaft of the motor 52, an intermediate member
94 that is butted to a cam face 92 of the eccentric cam 91 and
is supported in a manner to permit movement in the direction
to the axial center of the eccentric cam 91 along a slide rail 93
and a spring 95 serving as an elastic member for pushing the
intermediate member 94 to the cam face 92. The other end of
the spring 95 is secured to a supporting member 96. The
supporting member 96 is provided with a through hole 57
extending in parallel with the sliding direction of the inter-
mediate member 94, an end of the cylinder 41 of the motive
power transmission wire 23 is passed through the through
hole 57 and is secured to the supporting member 96 at both
sides of the through hole 57 by the fastening members 58 such
as a nut. An end of the inner wire 86 is coupled to the inter-
mediate member 94 by the fastening metal member 59. Fur-
ther, the motor 52 is connected to the power source 71 of the
pressing drive control portion 22 and the operation control
circuit 72 as shown in FIG. 5 via a power source line 62 and
a control line 63.

[0068] Since the present embodiment is constituted in the
above manner, according to the automated pressing device 3
of the present embodiment, as shown in FIG. 7, after loading
the probe 2 to the probe holding member 80, while griping the
griping portion 85 by hand, the ultrasonics transmission and
reception plane 27 is pressed on the body surface in the object
diagnosis portion of the subject 1. Then, when a pressing start
command is input from the device control interface portion
17, acontrol command according to the pressing conditions is
output from the operation control circuit 72 of the pressing
drive control portion 22 to the motor 52. Thereby, the motor
52 is rotated and the eccentric cam 91 is rotated in the arrowed
direction. When the eccentric cam 91 is rotated, the interme-
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diate member 94 butted to the cam face 92 is driven to
advance or retreat in the direction of the arrow as shown.
Through advancing and retreating of the intermediate mem-
ber 94 the inner wire 86 advances and retreats within the
cylinder 41.

[0069] However, since the inner wire 86 of the present
embodiment uses a flexible steel wire or a fine steel wire, the
wire can transmit a force in the pulling direction, but cannot
transmit a force in the compressing direction, because the
wire loosens. In the case of the present embodiment, when the
inner wire 86 is pulled in the right direction in FIG. 7, the
force is transmitted via the cylinder 41 of which both ends are
secured to compress the spring 87 of the probe holding mem-
ber 80 and the stage 84 is pulled downward in FIG. 7 toward
the griping portion 85. Thereby, the probe 2 advances down-
ward and presses the subject 1 via the ultrasonics transmis-
sion and reception plane 27 according to the pressing condi-
tions. On the other hand, when the intermediate member 94 is
moved in left direction in FIG. 7 by the eccentric cam 91 to
loosen the pulling force to the inner wire 86, the spring 87 in
the probe holding member 80 is expanded and the stage 84 is
separated in upward in FIG. 7 with respect to the griping
portion 85. Thereby, the probe 2 is operated to retreat upward
so as to release the pressing applied to the subject 1 via the
ultrasonics transmission and reception plane 27.

[0070] As has been explained above, according to the
present embodiment, even when the flexible inner wire 86 is
used, through the rotation of the eccentric cam 91 by the
motor 52, the pressing conditions applied to the subject 1 by
the automated pressing device 3 via the probe 2 can be varied.
[0071] Further, according to the present embodiment, since
the pressing force applied to the subject 1 can be determined
by the spring constant of the spring 87, when a spring 87
having a proper spring constant is used, a fear of applying an
excess pressing force to the subject 1 can be avoided.

[0072] Further, according to the present embodiment,
through adjustment of rotation speed of the eccentric cam 91,
the pressing cycle can be adjusted. However, since the ampli-
tude of the pressing is determined by the amount of eccen-
tricity of the eccentric cam 91, when changing the amplitude
of the pressing, the embodiment 1 is preferable.

[0073] Further, in place of the eccentric cam 91 of the
present embodiment, mechanisms of converting rotating
motion to linear motion by a rack and pinion, a crank and a
rotatable swash plate as disclosed in patent document 1 can be
applied. Concretely, in the mechanism of converting rotating
motion to linear motion by a rotatable swash plate, a swash
plate cam is secured to the rotating shaft of a motor and an
intermediate member butted to a cam face away from the axial
rotation center of a swash plate cam is supported so as to
permit movement in the axial direction. Further, the interme-
diate member is pushed to the inclined face via an elastic
member and an end of the inner wire is coupled to the inter-
mediate member to constitute the mechanism. Still further,
not using the motor, a piston cylinder performing a linear
motion can be used.

Embodiment 4

[0074] InFIGS.9 and 10, the constitution of embodiment 4
of the automated pressing device 3 according to the present
invention is shown. A different point of the present embodi-
ment from embodiments 1~3 is that the motive power is not
transmitted through advance or retreat drive of the inner wire
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42 in the motive power transmission wire 23, but the motive
power is transmitted through rotation thereof.

[0075] Namely, as shown in FIG. 9, although an attaching
portion 102 in a probe holding member 101 is constituted in
the same manner as in embodiment 1 in FIG. 1, a cylindrical
nut 103 provided with an inner screw cutting corresponding
to the feed nut is buried in the flat plate stage 33. Then a screw
provided by screwing in the cylindrical nut 103 is coupled to
the inner wire 42. Since the other constitutions are the same as
those in embodiment 1, the same reference numerals are
assigned thereto and the explanation thereof is omitted.
[0076] On the other hand, as shown in FIG. 9, a pressing
motive power portion 110 of the present embodiment is con-
stituted by a motor 52 and an inner wire 42 coupled coaxially
to the rotating shaft of the motor 52 via a coupling member
111. To the similar constitutional parts as those in embodi-
ments 1 and 2 the same reference numerals are assigned and
the explanation thereof is omitted. Further, the motor 52 is
connected to the power source 71 of the pressing drive control
portion 22 and the operation control circuit 72 as shown in
FIG. 5 via a power source line 62 and a control line 63.
[0077] Since the present embodiment is constituted in the
above manner, according to the present embodiment, when a
control command is input to the motor 52, the motor 52 and
the inner wire 42 are rotated and the rotating force causes to
rotate the screw screwed to the cylindrical nut 103 in the stage
33 viathe inner wire 42. Thereby, the top position of the inner
wire 42 advances or retreats in the direction of arrow 37 in
FIG. 9 with respect to the cylindrical nut 103. Thereby, the
interval between the stage 33 and the griping portion 32
varies, thus, when the position of the griping portion 32 is
firmly fixed with respect to the subject 1, the probe 2 advances
or retreats in the direction of the arrow 37 via the pair of
catching members 34 formed at the stage 33 to press the
subject 1 via the ultrasonics transmission and reception plane
27 according to the pressing conditions. Since the operations
other than the above are the same as those in embodiments 1
and 2, the explanation thereof is omitted.

[0078] According to the present embodiment, since the
motive power is not transmitted by advancing or retreating the
inner wire 42, transmission of vibrations due to advancing
and retreating operation of the inner wire 42 to the probe 2 is
avoided and a problem of such as back and forth displacement
of the measurement cross section with reference to the probe
2 is effectively avoided.

Embodiment 5

[0079] InFIG. 11, the constitution of embodiment 5 of the
automated pressing device 3 according to the present inven-
tion is shown. A different point of the present embodiment
from the other embodiments is that the function of the probe
holding member 21 in embodiments 1~4 is incorporated into
the probe itself.

[0080] Namely, as shown in FIGS. 11 (A) and (B), the
probe 2 is divided into a plastic casing 120 constituting the
griping portion of the probe 2, the transducer portion 26 and
a circuit board portion 122 for driving the transducers. Then,
on the inner face of the casing 120, two groove shaped slide
rails 121 extending in the pressing direction are formed and
grooves slidably engaging with the slide rails 121 are pro-
vided onthe circuit board portion 122. Then, as shown in FIG.
11 (C), a probe main body portion 123 constituted by the
transducer portion 26 and the circuit board portion 122 is
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attached in the casing 120 along the slide rails 121 so as to
permit advancing and retreating with respect thereto.

[0081] On one hand, at the top portion of the casing 120, a
support and securing portion 125 for the motive power trans-
mission wire 23 and for a probe cable 29 is provided. An end
of the cylinder 41 of the motive power transmission wire 23 is
passed through a through hole formed in the support and
securing portion 125 and secured thereto and an end of the
inner wire 42 is coupled to the circuit board portion 122 by a
coupling member 126. Further, since the spring 87 is ener-
gized in its compressing direction, the coupling member 126
is urged to the direction separating from the support and
securing portion 125. On the other hand, the probe cable 29 is
led into the casing 120 through a through hole formed in the
support and securing portion 125 and is connected to a ter-
minal provided on the circuit board portion 122.

[0082] Since the present embodiment is constituted in the
above manner, for example, when the inner wire 23 is pulled,
the spring 87 is compressed and the transducer portion 26 is
pulled up in the direction of the arrow 37 as illustrated via the
circuit board portion 122. Further, when the pulling of the
inner wire 23 is loosened, the spring 87 expands and the
transducer portion 26 is push down in the direction of the
arrow 37 as illustrated via the circuit board portion 122.
Accordingly, while griping and holding the casing 120 and
pressing the ultrasonics transmission and reception plane 27
onto the subject 1, and when the inner wire 23 is advanced or
retreated, pressing can be repeatedly applied to the subject 1
via the ultrasonics transmission and reception plane 27. Fur-
ther, for the present embodiment, either of the pressing
motive power portions as shown in FIGS. 1 and 7 can be used.
[0083] According to the present embodiment, since the
probe portion 26 is attached in the casing 120 constituting the
griping portion of the probe 2 so as to permit advancing and
retreating thereof'and is designed to advance and retreat exter-
nally via the motive power transmission wire, a small sized
and light weight probe having the pressing function can be
realized.

[0084] Inthe case of the present embodiment, as shown in
FIG. 12, the motive power transmission wire 23 and the probe
cable 29 can be bundled into a single cable 127. In this
instance, through provision of a branching portion 128 at a
midway of'the cable 127 the motive power transmission wire
23 and the probe cable 29 are separated, the motive power
transmission wire 23 is connected to the pressing drive con-
trol portion 22 and the probe cable 29 is connected to the
transmission circuit 5 and the reception circuit 6 in the ultra-
sonic diagnosis apparatus via a probe connector 129. The
pressing drive control portion 22 can be disposed near or
adjacent the probe connector 129 of the ultrasonic diagnosis
apparatus. In this instance, the branching portion 128 is pref-
erably disposed near the pressing drive control portion 22.
Alternatively, through provision of the branching portion 128
at any midway position of the cable 127, it can be designed to
support the pressing drive control portion 22 by the cable 127
itself near the branching portion 128.

[0085] According to the present embodiment, since the
motive power transmission wire 23 coupled to the probe 2 and
the probe cable 29 can be bundled into a single cable 127, the
dragging property of the probe 2 is enhanced. Namely, at the
time of performing ultrasonic diagnosis and pressing opera-
tion, while grasping the probe 2, when the inspector drags the
single cable 127 in accordance with the movement of the
probe 2, the motive power transmission wire 23 is also
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dragged in accordance with the movement. Then, when pet-
forming ultrasonic diagnosis and pressing operation, a shape
such as a curvature of the cable 127 is roughly determined.
Accordingly, when performing a pressing operation, since the
shape such as a curvature of the motive force transmission
wire 23 is rendered in a fixed state, such as a delay of motive
power transmission due to the shape of the motive power
transmission wire 23 can be minimized and a stable pressing
operation can be realized.

[0086] Further, in the present embodiment as shown in FIG.
12, an example is shown in which the pressing drive control
portion 22 is provided separately from the transmission cir-
cuit 5 and the reception circuit 6 in the ultrasonic diagnosis
apparatus, however, the present invention is not limited
thereto and as shown in FIG. 13, the pressing drive control
portion 22 can be provided inside the ultrasonic diagnosis
apparatus. In this instance, the branching portion 128 and the
probe connector 129 can be integrated to form a probe con-
nector 130.

Embodiment 6

[0087] In the pressing drive control portion 22 of the
respective embodiments above, an example where a com-
mand of pressing start or pressing stop is input to the opera-
tion control circuit 72 from the operation change over inter-
face 74 is shown as shown in FIG. 5. However, when taking
into account of user friendliness for the inspector, it is pref-
erable to provide an input means of such command of press-
ing start or stop at the probe 2 or the probe holding member 21
to be able to manipulate the same at hand.

[0088] Accordingly, in the present embodiment, as shown
in FIG. 14, a slide type ON/OFF switch 131 representing one
embodiment of the operation change over interface 74 is
provided at the griping portion 32 and is connected to the
operation control circuit 72 in the pressing drive control por-
tion 22 via a control line or wireless communication to input
a command of pressing start or stop. Further, other than the
ON/OFF switch 131, input means such as a rotary button and
atouch panel such as of liquid crystal can be used. Further, a
function can be added which permits displaying already set
operating conditions until now on a liquid display screen at
the operation change over interface circuit 74 to confirm the
same.

Embodiment 7

[0089] In the pressing drive control portion 22 of the
respective embodiments above, an example where the opera-
tion control circuit 72 is connected to the operation change
over interface 74 via a control line is shown as shown in FIG.
5. Further, an example is shown where the operation control
circuit 72 is connected to the device control interface 17 via
the external control interface 73 through control a line. How-
ever, these can be connected through wireless such as of
infrared rays.

[0090] However, the present invention is not limited
thereto, the present invention can be modified in such a man-
ner that the operation control circuit 72 is incorporated into
the device control interface 17 so as to directly control the
pressing motive power portion 24 from the device control
interface 17. In this instance, the device control interface 17
and the pressing motive power portion 24 can be connected by
a control line or wireless of such as infrared rays.
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[0091] Further, pressing conditions provided to the opera-
tion control circuit 72 can be displayed on the image display
11 in the ultrasonic diagnosis apparatus as well as can be
recorded on an elasticity image.

Embodiment 8

[0092] Further, by detecting actual pressing conditions
based on the movement of the pressing motive power portion
24 and stage 33, the detected conditions can be displayed on
the image display 11 as well as recorded on an elasticity
image. For example, the separation interval between the grip-
ing portion 32 and the stage 33 in FIG. 1 is measured by an
optical sensor such as of infrared rays and actual pressing
conditions are detected based on the positional variation of
the stage 33 with respect to the griping portion 32.

[0093] According to the present embodiment, when the
stage 33 1s not driven according to a designated operation due
to such as elongation of such as the inner wire 42 or deflection
of such as the inner wire 42 during the measurement, the
actual operating conditions can be confirmed by directly
detecting the position of the stage 33 and thereby the opera-
tion can be adjusted so as to realize the desired operation
setting.

Embodiment 9

[0094] As shown in FIGS. 15 (A) and (B), the griping
portion 32 can be formed large in comparison with those in
the other embodiments so that the griping portion 32 contains
the stage portion 33 and internal parts such as the catching
members 34. When an operator contacts the probe 2 to the
subject 1 while griping the griping portion 32, the pressing to
the subject 1 can be performed further safely. Further, in FIG.
15, the parts having the same constitutions as those in
embodiments 1 and 2 are designated by the same reference
numerals and the explanation thereof is omitted.

[0095] Further, as shown in FIG. 15 (A), in order not to
protrude the stage portion 33 and the internal parts such as the
catching members 34 from the griping portion 32, a stopper
321 is provided at the top end of the motive power transmis-
sion wire 23 to suppress the movement by the motive power
transmission wire 23. For example, when the motive power
transmission wire 23 is pulled upward, the stopper 321 hits to
the end portion of the through hole 38 and the movement of
the motive power transmission wire 23 can be suppressed.

[0096] Further, as shown in FIG. 15 (B), in order not to
protrude the stage 33 from the bottom side of the griping
portion 32, a stopper 322 is provided at the bottom end of the
griping portion 32. When pushing the motive power transmis-
sion wire 23 downward, the stage portion 33 hits the stopper
322 and the movement of the stage portion 33 can be sup-
pressed. Further, in order not to protrude the catching mem-
bers 34 from the upper side of the griping portion 32, a stopper
322is provided at the top end of the griping portion 32. When
the motive power transmission wire 23 is pulled upward, the
catching members 34 hit the stopper 322 and the movement of
the catching members 34 is suppressed. When the present
embodiment is applied, a possible catching of fingers of an
operator between the stage portion 33 and the catching mem-
bers 34 can be prevented.
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1. An automated pressing device comprising:

aprobe,

a drive portion that is disposed away from the probe and
causes to advance or retreat the probe in the direction of
ultrasonics transmission and reception.

a motive power transmission portion that transmits a
motive power of the drive portion to the probe,

characterized in that the automated pressing device com-
prises:

a first member that detachably holds the probe and

asecond member that holds the first member so as to permit
advancing and retreating of the probe in the direction of
ultrasonics transmission and reception, and

wherein one end of the motive power transmission portion
is coupled to the drive portion and

the other end of the motive power transmission portion is
coupled to the first member.

2. An automated pressing device according to claim 1
characterized in that the motive power transmission portion
includes a cylinder one end of which is secured to the second
member and the other end of which is secured to the drive
portion and a coupling member which is inserted through the
cylinder and one end of which is coupled to the first member.

3. An automated pressing device according to claim 2
characterized in that the coupling member in the motive
power transmission portion is a motive power transmission
wire of an inner wire.

4. An automated pressing device according to claim 1, 2 or
3 characterized in that an elastic member is disposed between
the first member and the second member to be energized in
the direction separating both members.

5. An automated pressing device according to claim 3
characterized in that the second member is a casing for form-
ing a griping portion of the probe, further comprising slide
rails formed on inner faces of the casing, sliding members
accommodated in the casing so as to permit sliding along the
slide rails, a transducer portion secured to the sliding mem-
bers while protruding the ultrasonics transmission and recep-
tion plane of the probe from the casing and an elastic member
energized in the direction of advancing the transducer portion
from the casing along the slide rails, wherein the cylinder is of
flexible and is secured to one end of the casing, the inner wire
in the motive power transmission wire is inserted through the
cylinder and one end of which is coupled to the sliding mem-
bers and the other end of the cylinder in the motive power
transmission wire is secured to the drive portion so as to
advance or retreat the other end of the inner wire.

6. An automated pressing device according to any one of
claims 3 through 5 characterized in that the drive portion is
provided with a feed screw coupled to a rotary shaft ofa motor
and rotatably supported and a feed nut screwed to the feed
screw and the other end ofthe inner wire is coupled to the feed
nut.

7. An automated pressing device according to any one of
claims 3 through 5 characterized in that the drive portion is
provided with an eccentric cam secured to a rotary shaft of a
motor, an intermediate member butted to a cam face of the
eccentric cam and movably supported in the direction of the
center axis of the eccentric cam and a spring member pushing
the intermediate member toward the cam face, and the other
end of the inner wire is coupled to the intermediate member.

8. An automated pressing device according to any one of
claims 3 through 5 characterized in that the drive portion is
provided with a swash plate cam secured to a rotary shaft ofa
motor, an intermediate member butted to a cam face away
from the center of rotary axis of the swash plate cam and
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movably supported in the direction of the axis thereof and a
spring member pushing the intermediate member toward the
cam face, and the other end of the inner wire is coupled to the
intermediate member.

9. An automated pressing device according to claim 1
characterized in that the first member includes a screw dis-
posed along the direction of movement toward or away of the
second member and the first member and screwed to the first
member, the motive power transmission portion is a motive
power transmission wire and includes a flexible cylinder of
which one end is secured to the second member and an inner
wire which is passed through the cylinder and of which one
end is coupled to the screw, the other end of the cylinder in the
motive power transmission wire is secured to the drive por-
tion and the other end of the inner wire is coupled to the drive
portion to thereby rotatably drive the inner wire.

10. An automated pressing device according to claim 4 or
5 characterized in that the drive portion causes to advance or
retreat the probe attached to the first member by periodically
pulling or releasing the pulling force via the inner wire in the
motive power transmission wire.

11. An automated pressing device according to claim 10
characterized in that when the pulling force by the drive
portion via the inner wire in the motive power transmission
wire is released, the probe attached to the first member is
advanced by the spring force of the elastic member.

12. An automated pressing device according to claim 4
characterized in that the first member includes at the inner
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side thereof at least one pair of catching members which
permit detachable loading of the probe and includes at the
outside thereof a sliding member which permits sliding of the
second member.

13. An automated pressing device according to claim 12
characterized in that the second member is formed so as to
cover at least a part of the outer circumference of the first
member.

14. An automated pressing device according to claim 12
characterized in that the shape of the pair of catching mem-
bers in the first member is formed in a dedicated manner so as
to match the shapes of a variety of probes to be attached and
the sliding member formed at the outside of the first member
is formed engagable with the second member formed in com-
mon.

15. An automated pressing device according to claim 1
characterized in that the second member is constituted so as to
surround the first member as well as the first member is
provided with a stopper that prevents the second member
from protruding from the first member.

16. An automated pressing device according to any one of
claims 1 through 15 characterized in that the second member
or the casing of the probe is provided with an input means that
inputs an operation command to the drive portion.

17. An ultrasonic diagnosis apparatus being provided with
an automated pressing device according to any one of claims
1 through 16.
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