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ULTRASONIC PROBE, CHARGER,
ULTRASONIC DIAGNOSTIC APPARATUS
AND ULTRASONIC DIAGNOSTIC SYSTEM

TECHNICAL FIELD

The present invention relates to a cordless ultrasonic probe
that uses a rechargeable battery, a charger for charging this
ultrasonic probe, an ultrasonic diagnostic apparatus for
switching and using a plurality of ultrasonic probes, and an
ultrasonic diagnostic system including them.

BACKGROUND ART

In ultrasonic diagnosis, ultrasonic waves are transmitted
into a diagnosis target, and an echo signal thereof'is received,
thereby obtaining various kinds of diagnostic pieces of infor-
mation such as the tomogram of the diagnostic target and the
like. Although the transmission and reception of the ultra-
sonic waves were executed through an ultrasonic probe, the
conventional ultrasonic probe was configured to be connected
through a cable to an ultrasonic diagnostic apparatus (in this
specification, an ultrasonic diagnostic apparatus body is
referred to as an ultrasonic diagnostic apparatus, and a system
that includes the ultrasonic probe and the ultrasonic diagnos-
tic apparatus body is referred to as the ultrasonic diagnostic
system).

When the ultrasonic diagnosis is executed, there are the
various styles such as a case that a patient lies down on a bed
or sits on a chair, and other cases. Among them, even in the
case that the patient lies down on the bed, the probe is touched
to the patient in the various states depending on the patient’s
position or diagnostic portion, and the diagnosis is executed.
Atthat time, the number of operators who feel troublesome in
setting the cable is not small, and the easiness of setting such
as the lightness and softness of the cable is one of the features
of the ultrasonic probe.

The following patent document 1 describes an ultrasonic
diagnostic system that uses a cordless ultrasonic probe in
which an ultrasonic transmitting/receiving unit operated with
a secondary battery as an operational power source is built, in
order to solve this troublesomeness. According to this ultra-
sonic diagnostic system, the ultrasonic probe can be operated
without any feeling of the troublesomeness when the conven-
tional cable is set around.

Also, the current diagnostic regions based on ultrasonic
waves is wide-ranging, and there appears a system in which
plural probes are used by switching in accordance with each
diagnostic region. In such an ultrasonic diagnostic system,
when selecting a probe to be used, there was a necessity that
the operator operates a selecting switch mounted on the
operational panel of the ultrasonic diagnostic apparatus.
Therefore, an operator was required to memorize the relation-
ship between probes to be used and the selecting switch, and
in that case, there was also a possibility that an incorrect
selecting switch was operated.

The following patent document 2 describes an ultrasonic
diagnostic system containing a controller in which among the
plurality of probes connected to the ultrasonic diagnostic
apparatus, the holding onto a probe holder is identified by a
sensor, and the transmission and reception of the ultrasonic
waves can be performed on only the probe that is not held.
According to this ultrasonic diagnostic system, the probe to
be used by the operator is taken out from the probe holder
arranged in the ultrasonic diagnostic apparatus. Thus, since
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the taken-out probe is automatically switched to a usable
state, the operability is improved, and the burden on the
operator is reduced.

Patent Document 1: Japanese Patent Application Publica-
tion 2003-10177 (Abstract)

Patent Document 2: Japanese Patent Application Publica-
tion 2000-107176 (Abstract)

DISCLOSURE OF THE INVENTION

However, since the cordless ultrasonic probe described in
the patent document 1 operates using the secondary battery as
the power source, unless the ultrasonic probe is charged, it
cannot be used. For this reason, it can be assumed that there
may be a case in which, when the ultrasonic probe is not used
for diagnosis, it is connected to the charger. At that time, in the
charging state while the ultrasonic waves are transmitted, a
part of the charge amount per unit time, which corresponds to
the energy required to transmit ultrasonic waves, is con-
sumed. Hence, there was a problem that the battery could not
be charged efficiently in a short time.

Also, as described in the patent document 2, in the ultra-
sonic diagnostic system in which the probe to be used is taken
out from a probe holding unit arranged in the ultrasonic
diagnostic apparatus and then the taken-out probe is auto-
matically switched to the usable state, there is the necessity
that a unit for externally identifying whether or not the probe
is held on the probe holding unit arranged in the ultrasonic
diagnostic apparatus is separately arranged.

The present invention is intended to solve the problems of
the above-mentioned conventional techniques. Therefore, its
object is to provide an ultrasonic probe, a charger, an ultra-
sonic diagnostic apparatus and an ultrasonic diagnostic sys-
tem, in which the ultrasonic probe connected to the charger
can be charged efficiently in a short time.

Another object of the present invention is to provide an
ultrasonic diagnostic apparatus and an ultrasonic diagnostic
system, with which ultrasonic diagnosis can be started by an
operator without knowing as to whether or not the ultrasonic
probe is in process of charging, and the improvement of the
operability can be consequently attained and the burden on
the operator can be reduced.

In order to attain the above-mentioned objects, the present
invention provide an ultrasonic probe comprising;

a rechargeable battery;

a transducer that uses said battery as an operational power
source and transmits and receives ultrasonic waves;

a communicator that uses said battery as the operational
power source and wirelessly communicates with outside
using a signal related to the transmission and reception by
said transducer;

a detector for detecting that said battery is connected to a
charger; and

a controller for stopping transmitting and receiving opera-
tions of the ultrasonic waves that are executed by said trans-
ducer, when it is detected by said detector that said battery is
connected to said charger.

With this configuration, when the ultrasonic probe is con-
nected to the charger, the transmitting and receiving opera-
tions of the ultrasonic waves are automatically stopped,
thereby suppressing the consumption corresponding to the
energy required to transmit the ultrasonic waves. Thus, the
charge amount per unit time is increased, and the ultrasonic
probe can be charged efficiently in a short time.

Also, the present invention is a charger for charging a
battery of an ultrasonic probe that contains a transducer for
transmitting and receiving ultrasonic waves using a recharge-
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able battery as an operational power source, and a communi-
cator for wirelessly communicating with outside using a sig-
nal related to the transmission and reception by said
transducer, said charger comprising:

a detector for detecting that said ultrasonic probe is con-
nected to said charger to charge said battery; and

a controller for stopping the transmitting and receiving
operations ofultrasonic waves that are executed by said trans-
ducer, when the connection of said ultrasonic probe is
detected by said detector.

With this configuration, when the ultrasonic probe is con-
nected to the charger, the transmitting and receiving opera-
tions of the ultrasonic waves are automatically stopped,
thereby enabling the ultrasonic probe to be charged efficiently
in a short time.

Also, the present invention is a charger for charging a
battery of an ultrasonic probe that contains a transducer that
uses a rechargeable battery as an operational power source
and executes transmitting and receiving operations of ultra-
sonic waves, and a communicator that wirelessly communi-
cates with outside using a signal related to the transmission
and reception of said transducer, said charger comprising:

a detector for detecting that said ultrasonic probe is con-
nected to said charger to charge said battery; and

asignal transmitter for transmitting a detection signal from
said detector to outside.

Since this configuration enables the communication using
the signal related to the transmission and reception by the
transducer to be shut off from the outside, the ultrasonic probe
connected to the charger can be charged efficiently in a short
time.

Also, the present invention is an ultrasonic diagnostic
apparatus that uses respective rechargeable batteries as opera-
tional power sources, and sets, as the target of a communica-
tion, a plurality of ultrasonic probes for executing: the trans-
mission and reception of ultrasonic waves to and from an
examinee; and the wireless transmission/reception of the sig-
nal related to the transmission and a reception of said ultra-
sonic waves to and from an external apparatus, and selects any
one of said plurality of ultrasonic probes, in accordance with
the detection signals obtained by detecting that said ultra-
sonic probes are connected to the chargers for charging said
batteries, respectively, and transmits/receives the signal
related to the transmission and reception of said ultrasonic
waves, and contains:

a communicator for wirelessly communicating the signal
related to the transmission and reception of said ultrasonic
waves;

a transmitting and receiving circuit for generating the sig-
nal related to the transmission of the ultrasonic signal in said
ultrasonic probe, and adding as the transmission signal to said
ultrasonic probe to said communicator, and generating a diag-
nostic information on the basis of the signal related to the
reception of the ultrasonic waves in said ultrasonic probe that
1s received in said communicator;

a probe switching circuit for selecting any one of said
plurality of ultrasonic probes and enabling the transmission/
reception to/from said transmitting and receiving circuit; and

a controller for controlling said probe switching circuit so
that said ultrasonic probe which is not connected to said
charger is selected, in accordance with said detection signal.

With this configuration, when the operator removes the
ultrasonic probe used for the diagnosis from the charger, only
its ultrasonic probe executes the transmission and reception
of the ultrasonic waves, and the ultrasonic probe that is still
connected to the charger does not execute the transmission
and reception of the ultrasonic waves. Thus, the ultrasonic
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probe connected to the charger can be charged efficiently in a
short time. Also, when the operator removes the ultrasonic
probe used for the diagnosis from the charger, its ultrasonic
probe is automatically switched to the usable state. Thus, the
operator has no necessity of storing the relation between the
ultrasonic probe and the selecting switch, and there is no fear
that the selecting switch is erroneously operated. Hence, the
improvement of the operability can be attained, and the but-
den on the operator can be decreased.

Also, the present invention is an ultrasonic diagnostic sys-
tem comprising: a plurality of ultrasonic probes for transmit-
ting and receiving ultrasonic waves, a plurality of chargers for
charging said ultrasonic probes respectively and individually,
and an ultrasonic diagnostic apparatus for transmitting/re-
ceiving a signal to/from said ultrasonic probes to generate
diagnostic information, wherein

said probe comprises:

a rechargeable battery;

a transducer that uses said battery as an operational power
source and transmits and receives ultrasonic waves to
and from an examinee; and

a first communicator that uses said battery as an opera-
tional power source and wirelessly communicates, using
asignal related to the transmission and reception of said
transducer, with said ultrasonic diagnostic apparatus,

said charger comprises:

a detector for detecting that said ultrasonic probe is con-
nected; and

a signal transmitter for transmitting a detection signal from
said detector to said ultrasonic diagnostic apparatus, and

said ultrasonic diagnostic apparatus comprises:

a communicator for wirelessly communicating by using a
signal related to the transmission and reception of said
ultrasonic waves;

a transmitting and receiving circuit for generating the sig-
nal related to the transmission of the ultrasonic waves by
said ultrasonic probe, and supplying to said communi-
cator as a transmission signal to said ultrasonic probe,
and generating diagnostic information in accordance
with the signal related to the reception of the ultrasonic
waves in said ultrasonic probe, which signal is received
by said communicator;

a probe switching circuit for selecting any one of said
plurality of ultrasonic probes to enable the transmission/
reception to/from said transmitting and receiving cir-
cuit; and

a controller for controlling said probe switching circuit so
that said ultrasonic probe which is not connected to said
charger is selected, in accordance with said detection
signal.

With this configuration, when the operator removes the
ultrasonic probe used for the diagnosis from the charger, only
its ultrasonic probe executes the transmission and reception
of the ultrasonic waves, and the ultrasonic probe that is still
connected to the charger does not execute the transmission
and reception of the ultrasonic waves. Thus, the ultrasonic
probe connected to the charger can be charged efficiently in a
short time. Also, when the operator removes the ultrasonic
probe used for the diagnosis from the charger, its ultrasonic
probe is automatically switched to the usable state. Thus, the
operator has no necessity of storing the relation between the
ultrasonic probe and the selecting switch, and there is no fear
that the selecting switch is erroneously operated. Hence, the
improvement of the operability can be attained, and the bur-
den on the operator can be decreased.

According to the ultrasonic probe and charger according to
the present invention, when the ultrasonic probe is connected
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to the charger, the transmitting and receiving operations of the
ultrasonic waves can be automatically stopped, or the com-
munication of the signal related to the transmission and
reception of the transducer can be disconnected from the
outside. Thus, the ultrasonic probe connected to the charger
can be charged efficiently in a short time.

Also, according to the ultrasonic diagnostic apparatus and
ultrasonic diagnostic system according to the present inven-
tion, when the operator removes the ultrasonic probe used for
the diagnosis from the charger, only its ultrasonic probe
executes the transmission and reception of the ultrasonic
waves, and the ultrasonic probe that is still connected to the
charger does not execute the transmission and reception of the
ultrasonic waves. Thus, the ultrasonic probe connected to the
charger can be charged efficiently in a short time. Also, when
the operator removes the ultrasonic probe used for the diag-
nosis from the charger, its ultrasonic probe is automatically
switched to the usable state. Thus, the operator has no neces-
sity of memorizing the relation between the ultrasonic probe
and the selecting switch, and there is no fear that the selecting
switch is erroneously operated. Hence, the improvement of
the operability can be attained, and the burden on the operator
can be decreased.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1A is a block diagram showing a schematic configu-
ration of a first embodiment in the ultrasonic diagnostic sys-
tem according to the present invention;

FIG. 1B is a partially detailed block diagram showing in
detail a part of FIG. 1A;

FIG. 1C is apartially detailed block diagram showing a first
variation of the first embodiment shown in FIG. 1A, similarly
to FIG. 1A;

FIG. 1D is a partially detailed block diagram showing a
second variation of the first embodiment shown in FIG, 1A,
similarly to FIG. 1A;

FIG. 2 is a perspective view showing a schematic configu-
ration of a second embodiment in the ultrasonic diagnostic
system according to the present invention;

FIG. 3 is a flowchart showing one example of a probe
switching procedure of the controller in the first embodiment
of the present invention;

FIGS. 4A, 4B, 4C and 4D are views showing the shape
examples of the chargers in the first and second embodiments
of the present invention;

FIG. 5isaview showing an example in which, by using one
charger in the second embodiment of the present invention,
the diagnosis is executed while the charging is executed;

FIGS. 6A, 6B are schematic configuration views of a dis-
play for displaying the charged state of the ultrasonic probe in
the first and second embodiments of the present invention;

FIG. 7 is a perspective view showing a schematic configu-
ration in a third embodiment of the ultrasonic diagnostic
system according to the present invention; and

FIG. 8 is a description view describing one example of a
charging method of the ultrasonic probe in the second
embodiment of the present invention.
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BEST MODE FOR CARRYING OUT THE
INVENTION

The present invention will be described below in detail in
accordance with the preferable embodiments shown in the
drawings.
<First Embodiment>

FIG. 1A is a block diagram showing the schematic con-
figuration of the first embodiment of the ultrasonic diagnostic
system according to the present invention, and FIG. 1B is a
partially detailed block diagram showing the detailed content
of the set of the three ultrasonic probes and chargers in FIG.
1A.InFIGS. 1A and 1B, wireless (cordless) ultrasonic probes
1a, 15 and 1c (although three ultrasonic probes are shown
here, four or more ultrasonic probes may be used) for ultra-
sonic transmission and reception are arranged in an ultrasonic
diagnostic apparatus 11 (hereafter, the ultrasonic probes 1a,
15 and 1c are also referred to as ultrasonic probes A, B and C,
respectively). The ultrasonic probes la, 16 and 1c use
rechargeable batteries 142, 152 and 1¢2 as operational power
sources, respectively, and contain: transducers 1al, 151 and
1c1 for executing transmitting and receiving operations for
the ultrasonic waves; and communicators 1aX, 156X and 1cX
for wirelessly communicating with the outside using signals
related to the transmissions and receptions by the transducers
1al, 151 and 1c1. By the way, each of the communicators
1aX, 16X and 1¢X has a built-in antenna (not shown).

Here, “Signals related to Transmission and Reception”
means, as for transmission, a drive control signal for mainly
driving the transducer under the conditions such as a prede-
termined timing, a pulse width, and an aperture width and the
like, and as for reception, echo signals (including an amplified
signal and a converted signal such as a digitalized signal or the
like) received by the transducers 1al, 151 and 1c1.

Those ultrasonic probes 1a, 15 and 1cs are normally con-
nected to chargers 1aC, 15C and 1¢C (although three chargers
are shown here, four or more chargers may be used). The
chargers 1aC, 15C and 1¢C are connected through a power
source cable 1¢ to a power source supplier 12 such as a
medical plug and the like. Also, the chargers 1aC, 156C and
1¢C are configured to have detectors 1¢C1, 15C1 and 1¢C1
for detecting that the ultrasonic probes 1a, 16 and 1c are
connected, respectively, so that the detection signals based on
the detectors 1aC1, 15C1 and 1¢C1 are transmitted through a
communication cable 1p serving as a signal transmitter to the
ultrasonic diagnostic apparatus 11.

The ultrasonic diagnostic apparatus 11 contains: a control-
ler 111 for controlling the entire apparatus; a transmitting/
receiving circuit 112 that under the control of this controller
111, generates the signals related to the transmissions of the
ultrasonic waves in the ultrasonic probes 1a, 15 and 1¢ and
generates the diagnostic information in accordance with the
signals related to the receptions of the ultrasonic waves in the
ultrasonic probes 1a, 15 and 1¢; a DSC (Digital Scanning
Converter) circuit 113 for processing various picture groups
based on the diagnostic information generated by this trans-
mitting/receiving circuit 112 and displaying on a monitor
114; a communicator 116 for executing a communication
between the respective ultrasonic probes 1a, 15 and 1¢; a
probe switching circuit 115 for selecting any one of the ultra-
sonic probes 1a, 15 and 1¢ and executing a switching con-
nection so that the selected one ultrasonic probe communi-
cates the signal related to the transmission and reception of
the ultrasonic waves, through the communicator 116 to/from
the transmitting/receiving circuit 112; and a power source
unit 117 for receiving the electric power from the power
source supplier 12 and supplying the operational electric
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power to the entire apparatus and also adding, to the controller
111, the connection detection signals of the ultrasonic probes
1a, 15 and 1c¢ to the chargers 1aC, 15C and 1¢C transmitted
through the communication cable 1p. By the way, the com-
municator 116 has an antenna 116« and executes the wireless
communication between the respective communicators 1aX,
15X and 1¢X shown in FIG. 1B, as shown by the broken lines
between the antenna 116a and the respective ultrasonic
probes 1a, 15 and 1¢, in FIG. 1A.

The operations of the first embodiment configured as men-
tioned above will be described below by dividing into the case
in which the ultrasonic probe is not used and the case in which
the ultrasonic probe is used.
<Case in which Ultrasonic Probe is not Used>

Usually, when the ultrasonic probes 1a, 15 and 1¢ are not
used, those ultrasonic probes 1a, 15 and 1¢ are connected to
the chargers 1aC, 15C and 1¢C, respectively. Consequently,
the chargers 1aC, 15C and 1¢C receive the supply of the
electric power from the power source supplier 12 and charge
the batteries of the ultrasonic probes 1a, 15 and 1c. Also,
when the fact that the ultrasonic probes 1a, 16 and 1c¢ are
connected to the chargers 1aC, 15C and 1¢C is detected by the
detectors 1aC1, 15C1 and 1¢C1 and then its detection signal
is transmitted through the communication cable 1p (the unit
except the cable is allowable) to the ultrasonic diagnostic
apparatus 11, its detection signal is transmitted through the
power source unit 117 to the controller 111. The controller
111 has an identifying unit for recognizing that the respective
ultrasonic probes 1a, 15 and 1¢ are connected to the chargers
1aC, 15C and 1¢C. So, when the fact that all of the ultrasonic
probes 1a, 15 and 1¢ are connected to the chargers 1aC, 16C
and 1¢C, respectively, is recognized, in such a way that the
generation of the signal related to the transmission of the
ultrasonic waves executed by the transmitting/receiving cir-
cuit 112 and the generation of the diagnostic information are
stopped and the communications are disconnected from all of
the ultrasonic probes la, 15 and 1¢, the probe switching
circuit 115 is controlled. Consequently, the ultrasonic waves
are not transmitted from any of the ultrasonic probes 1a, 15
and 1¢, and only the charging is performed on the respective
ultrasonic probes 1a, 15 and 1c.

As a result, the ultrasonic probes 1a, 15 and 1¢ connected
to the chargers 1aC, 15C and 1¢C, respectively, are charged
efficiently in a short time, and a voltage is never applied to the
transducer. Thus, a trouble that causes the deterioration in the
performance of the ultrasonic probe and the reduction in the
life is avoided, and the wasteful consumption of the energy is
suppressed.

By the way, the above-mentioned embodiment is described
for the case in which the detectors 1aC1, 15C1 and 1¢C1 are
located inside the chargers 1aC, 15C and 1¢C, respectively,
and the controller 111 is located inside the ultrasonic diag-
nostic apparatus. However, the detectors and the controller
may be both located inside the ultrasonic probe.
<Case in which Ultrasonic Probe is Used>

When any one of the probes 1a, 15 and 1¢ connected to the
chargers 1aC, 15C and 1¢C is tried to be used, the probe to be
used is removed from the chargers 1aC, 15C and 1¢C. So, for
example, when the probe 1a is assumed to be used, a user
removes the probe 1a from the charger 1aC. Thus, its detec-
tion signal is sent from the charger 1¢C through the power
source unit 117 to the controller 111. Consequently, the con-
troller 111 determines that the ultrasonic probe 1a becomes
usable, and activates the transmitting/receiving circuit 112
and also controls the probe switching circuit 115 so as to
communicate with the ultrasonic probe 1a. Consequently, the
wireless communication is executed between the communi-
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cator 116 in the ultrasonic diagnostic apparatus 11 and the
communicator 1aX in the ultrasonic probe la. Then, the
signal related to the transmission of the ultrasonic waves is
transmitted from the ultrasonic diagnostic apparatus 11 to the
ultrasonic probe 1a, and the signal related to the reception of
the ultrasonic waves is transmitted from the ultrasonic probe
1a to the ultrasonic diagnostic apparatus 11. At this time, the
ultrasonic probe la transmits and receives the ultrasonic
waves in accordance with the signal related to the transmis-
sion of the ultrasonic waves, and the transmitting/receiving
circuit 112 generates the diagnostic information in accor-
dance with the signal related to the reception of the ultrasonic
waves. The DSC circuit 113 processes the various picture
groups in accordance with the diagnostic information genet-
ated by the transmitting/receiving circuit 112 and displays on
the monitor 114.

FIG. 3 is a flowchart showing one example of the probe
switching procedure of the controller 111. The operations of
the controller 111 will be described below in accordance with
this flowchart. Here, in the controller 111 in the ultrasonic
diagnostic apparatus 11, the ultrasonic probe A, the ultrasonic
probe B and the ultrasonic probe C are recognized. Now, the
ultrasonic probe A connected to the charger 1¢C is assumed to
be removed. At first, at a step S31, whether or not the ultra-
sonic probe A is removed from the charger 1aC is judged.
Here, if it is determined as having been removed, then in step
S32 determined is as to whether or not the ultrasonic probe
except the ultrasonic probe A transmits and receives the ultra-
sonic waves. At this time, if the ultrasonic probe except the
ultrasonic probe A does not transmit and receive ultrasonic
waves, the ultrasonic probe A is controlled to transmit and
receive ultrasonic waves in step S35. On the hand, in step S32,
if it is determined that the ultrasonic probe(s) other than the
ultrasonic probe A has transmitted and received ultrasonic
waves, it is determined whether or not the ultrasonic probe(s)
other than the ultrasonic probe A is in use for the sake of
diagnosis on the basis of the change in an ultrasonic image
and the like, in step S33. Here, if it is determined that the
ultrasonic probe(s) other than the ultrasonic probe A is not in
use, the transmission and reception of the ultrasonic waves by
the ultrasonic probe(s) other than the ultrasonic probe A are
stopped in step S34. Then in step S35, it is arranged that
transmission and reception of the ultrasonic waves by the
ultrasonic probe A are possible, and the operational flow
returns to the process of step S31. In this way, in the course of
repeating the processes in steps S31 to S35, for example, if it
is determined that the ultrasonic probe(s) other than the ultra-
sonic probe A is in use for the sake of diagnosis in step S33,
the original determination that the ultrasonic probe A has
been removed is considered to be caused by a false operation,
and the transmission and reception situations of the ultrasonic
waves are designed to be unchanged.

In the above, described is the probe switching procedure
when the ultrasonic probe A has been removed from the
charger 1aC. However, when the ultrasonic probes B or C
other than the above has been removed from the chargers 16C,
1c¢C, respectively, the switching operation is executed in
accordance with the procedure similar to the procedure
shown in FIG. 3. By the way, the switching procedure of the
ultrasonic probe shown here is one example, and the switch-
ing procedure of the ultrasonic probe of the present invention
is not limited thereto.

Also, in the first embodiment, it is needless to say that as
the detectors 1aC1, 15C1 and 1¢C1 for detecting that the
ultrasonic probes 1a, 15 and 1¢ are connected to the chargers
1aC, 16C and 1cC respectively may be used various known
devices. For example, a magnetic device such as an IC tag, or
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adevice for identifying by optically reading like a bar code or
an infrared sensor may be used. Furthermore, detection based
on a mechanical switch that is actuated when the ultrasonic
probes 1a, 15 and 1¢ are connected to the chargers 1aC, 16C
and 1cC, or identification based on an electrical contact
between the terminals mounted on the ultrasonic probes 1a,
15 and 1c and the terminals mounted on the chargers 1aC,
15C and 1¢C may be used.

The first embodiment is configured such that the detectors
1aC1, 15C1 and 1¢C1 for detecting that the ultrasonic probes
1a, 15 and 1¢ are connected to the chargers 1aC, 15C and 1¢C,
respectively, are arranged on the sides of the chargers 1aC,
15C and 1¢C as shown in FIG. 1B and its detection signal is
transmitted through the communication cable 1p to the ultra-
sonic diagnostic apparatus 11. However, the present invention
is not limited to such configuration. That is, the detectors for
detecting that the ultrasonic probes la, 15 and 1¢ are con-
nected to the chargers 1aC, 15C and 1¢C, respectively, may
be arranged on the sides of the ultrasonic probes 1a, 15 and
1c¢, or may be arranged on both the sides of the ultrasonic
probes 1a, 15 and 1c and the chargers 1aC, 15C and 1cC.
However, when the detectors are arranged on the sides of the
ultrasonic probes 1a, 15 and 1c, the detection signal in the
connection state can be wirelessly transmitted from the com-
municators 1aX, 16X and 1cX of the cordless ultrasonic
probes to the ultrasonic diagnostic apparatus 11. In this case,
the ultrasonic diagnostic apparatus body side can control so
as to prevent the probe from transmitting the ultrasonic
waves. Even in case that the detectors are arranged on the side
ofthe chargers 1aC, 15C and 1¢C, the detection signal may be
wirelessly transmitted to the ultrasonic diagnostic apparatus
11.

In the above-mentioned first embodiment, in the case that
the ultrasonic probes 1a, 15 and 1¢ have been connected to the
chargers 1¢C, 16Cand 1¢C, respectively, the controller 111 in
the ultrasonic diagnostic apparatus 11 controls the probe
switching circuit 115 so that the transmitting and receiving
operations of the ultrasonic waves executed by the respective
transducers in the ultrasonic probes 1a, 15 and 1¢ are stopped.
However, in the case that the ultrasonic probes 1a, 15 and 1¢
have the detectors for detecting the fact that they are con-
nected to the chargers 1aC, 15C and 1¢C for charging the
batteries, respectively, the controllers for stopping the trans-
mitting and receiving operations of the ultrasonic waves
executed by the transducers can also be arranged in the ultra-
sonic probes 1a, 15 and 1¢ themselves. In the case that the
sides of the chargers 1aC. 15C and 1¢C contain the detectors
for detecting the connections of the ultrasonic probes la, 15
and 1¢, respectively, the controllers for stopping the transmit-
ting and receiving operations of the ultrasonic waves
executed by the transducers can be similarly arranged in the
chargers 1aC, 16C and 1¢C. Consequently, it is possible to
surely prevent the ultrasonic probe, which is in process of
charging, from transmitting and receiving the ultrasonic
waves.

In this case, inside the controller 111 in FIG. 1A, the
functional portions that respond to the detection signals from
the detectors may be arranged on the sides of the ultrasonic
probes la, 15 and 1¢ in which the detectors are arranged
and/or in the chargers 1aC, 15C and 1¢C.

FIG. 1C1s a view showing a part of the first variation of the
first embodiment in a manner similar to FIG. 1A. FIG. 1C
shows a case in which the detectors 1aC1, 156C1 and 1¢C1 are
arranged in the chargers 1aC, 15C and 1¢C, respectively, and
controllers 1a¢C2, 15C2 and 1¢C2 responding to the detection
signals from the detectors 1aCl1, 15C1 and 1¢C1 are arranged
in the chargers 1aC, 15C and 1¢C. The respective controllers
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1aC2, 15C2 and 1¢C2 have built-in communicators (not
shown), and those communicators can communicate with the
communicators 1aX, 156X and 1¢X in the respective corre-
sponding ultrasonic probes la, 16 and lc. That is, in the
embodiment of FIGS. 1A and 1B, the detection signals in the
communicators 1aX, 16X and 1¢X are transmitted through
the communication cable 1p to the ultrasonic diagnostic
apparatus 11 and to be recognized by the controller 111 in the
ultrasonic diagnostic apparatus 11, and the control of the
transmission and reception of the ultrasonic waves is
executed between the communicator 116 in the ultrasonic
diagnostic apparatus 11 and the communicators 1aX, 156X
and 1¢X in the corresponding ultrasonic probes 1a, 15 and 1c¢.
However, in the first variation shown in FIG. 1C, in accor-
dance with the identification results in the respective control-
lers 1aC2,15C2 and 1¢C2, the control of the transmission and
reception of the ultrasonic waves is executed through the
communication between the built-in communicators in the
controllers 1aC2, 16C2 and 1¢C2 and the communicators
1aX, 15X and 1¢X in the corresponding ultrasonic probes 14,
15 and 1c.

FIG. 1D is a view showing a part of a second variation of
the first embodiment, in a manner similar to FIG. 1A. That is,
FIG. 1D shows a case in which detectors 1a3, 153 and 1¢3 are
arranged in the ultrasonic probes 1a, 15 and 1¢, respectively,
and controllers 1a4, 154 and 1¢4 corresponding to the detec-
tion signals from the detectors 1a3, 163 and 1¢3 are also
arranged in the ultrasonic probes 1a, 15 and 1¢. In the second
variation shown in FIG. 1D, in accordance with the identifi-
cation results in the respective controllers 1a4, 154 and 1c4,
the controls of the transmissions and receptions of the ultra-
sonic waves in the respective corresponding ultrasonic probes
1a, 15 and 1c are executed.
<Second Embodiment>

FIG. 2 is a perspective view showing the schematic con-
figuration of the second embodiment of the ultrasonic diag-
nostic system according to the present invention, and exem-
plifies a case in which as compared with the ultrasonic
diagnostic apparatus 11 shown in FIG. 1A, four wireless
ultrasonic probes 2a are arranged as essential elements, and
those ultrasonic probes 2a are connected to chargers 2aC,
2bC, 2¢C and 2dC whose configurations differ from each
other. So, the respective chargers 2aC, 26C, 2¢C and 2dC will
be described below.

The charger 2aC is shown as a component integrated with
the ultrasonic diagnostic apparatus 11. For example, the com-
ponent in which the function of the charger is added to a probe
holder is considered. The charger 26C is shown as a compo-
nent that is connected to the power source unit 117 (see FIG.
1A) in the ultrasonic diagnostic apparatus 11 by using a cable
and the like is shown. This configuration eliminates the neces-
sity of arranging the charger 25C in the vicinity of the ultra-
sonic diagnostic apparatus 11. For example, the charger 26C
can be placed and used in the vicinity of an examinee (pa-
tient). It is shown that for the charger 2¢C the supply of the
power source is performed from the external power source
supplier 12 (the medical plug and the like). Since this con-
figuration eliminates the constraint that the ultrasonic diag-
nostic apparatus 11 supplies the power source to the ultra-
sonic probe 2a, there is no fear of the supply lack with regard
to the capacity of the power source. Also, in the ultrasonic
probe 2a, the charging is possible at any position where the
power source supplier 12 exists. Thus, there is no necessity of
arranging the charger 2¢C in the vicinity of the ultrasonic
diagnostic apparatus 11, and there is also a convenience that,
even when the power source of the ultrasonic diagnostic
apparatus 11 is in off state, the battery of the ultrasonic probe
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2a can be charged. The charger 2dC is shown as one arranged
as of a portable type. Consequently, the charging of the bat-
tery in the ultrasonic probe 2a can be performed any where at
any time. Hence, even in an emergent case or under an envi-
ronment in which the power source supplier 12 such as the
medical plug or the like does not exist, the battery of the
ultrasonic probe 2a can be charged.

FIGS. 4A to 4D are views showing the shape examples of
the chargers in the above-mentioned respective embodi-
ments. Among them, a charger 41 shown in FIG. 4A indi-
cates, for example, the shape such as a desktop holder of a
portable telephone, and the ultrasonic probe is connected
thereto. A charger 42 shown in FIG. 4B indicates, for
example, a shape such as a connection connector used to
charge the portable telephone or the other electric equipment,
and this connection connector is connected to the ultrasonic
probe. A charger 43 shown in FIG. 4C and a charger 44 shown
in FIG. 4D are those where, for example, the function of a
charger is added to the probe holder. By the way, the shape
examples of the chargers shown here indicate one example,
and they do not evidently define the shape of the charger
according to the present invention.

Now an example will be described hereinbelow using FIG.
5, wherein diagnosis is performed during charging by way of
a charger according to the second embodiment of the present
invention. Unless charging has been performed in the cord-
less ultrasonic probe that is operated with a chargeable battery
as the power source, the ultrasonic probe cannot be used. For
this reason, when the ultrasonic probe is not used for diagno-
sis, it is assumed that the ultrasonic probe has been connected
to the charger. However, it can also be assumed that the user
may forget to connect the ultrasonic probe to the charger.
When it is desired to emergently use an ultrasonic diagnostic
apparatus, it would be very inconvenient if it is necessary to
wait for battery charging. So, as shown in FIG. 5, an ultra-
sonic probe 51 that remains connected to the charger is used,
and the stopping of the transmitting and receiving operations
of the ultrasonic waves is released, and ultrasonic diagnosis of
an examinee 52 may be consequently executed. At that time,
under the consideration of the safety to the examinee 52,
floating is naturally required to be executed between the
external power source supplier 12 (the medical plug or the
like) and a probe 21, by using a transformer or the like.

FIGS. 6A and 6B are schematic configuration views of
charging state displays for displaying the charging state of the
ultrasonic probes in the above-mentioned embodiments. In
the above views, in a charging state display 61 shown in FIG.
6A, LEDs, whose color varies correspondingly to afilled state
(Fill), a charging state (Charge) and an empty state (Empty),
are arranged, and in a charging state display 62 shown in FIG.
6B, a plurality of light emitting devices whose lateral widths
are sequentially different from the empty state (Empty) to the
filled state (Fill). The charging state display 61 or 62 may be
arranged on the ultrasonic probe itself or the charger. Conse-
quently, since the charging state of the ultrasonic probe can be
identified at aglance, the oblivion of charging is protected. By
the way, the shape of the display shown here indicates one
example, and the shape of the display according to the present
invention is not evidently limited thereto.
<Third Embodiment>

FIG. 7 is a perspective view showing the schematic con-
figuration of the third embodiment in the ultrasonic diagnos-
tic system according to the present invention. For example, a
portable ultrasonic diagnostic apparatus 71 such as a note-
book personal computer is used. Since the portable ultrasonic
diagnostic apparatus 71 shown in FIG. 7 is small in size, it is
difficult to reserve a position at which a conventional probe
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connector is to be mounted, and there is a limit of the size of
the battery. For this reason, as the ultrasonic probe combined
with the portable ultrasonic diagnostic apparatus 71, the
development of the wireless ultrasonic probe 2« in which the
battery of the charging type is built is requested. As this
portable ultrasonic diagnostic apparatus 71 and the wireless
ultrasonic probe 2a become popular, the use region of the
ultrasonic diagnosis may extend more and more, without
regard to inside or outside a hospital or the like. This third
embodiment is very effective when the use in such occasion is
considered.

FIG. 8 is a descriptive view for describing one example of
the charging method of the ultrasonic probe. As described by
using FIG. 5, when the diagnosis is executed while the ultra-
sonic probe is charged by the charger, by using the insulating
transformer between the examinee and the external power
source supplier (the medical plug or the like), the patient side
is required to be floated from the power source supply side.
FIG. 8 shows its configuration example, and between a probe
side battery 81 that is on the patient side and a power source
side charger 81, it is desired that insulating transformers 83
insulated from each other are used to supply the electric
power. This configuration increases the safety. By the way,
FIG. 8 shows only a part of the probe side battery 81 and the
power source side charger 82.

According to the ultrasonic probe and the charger accord-
ing to the present invention, when they are not used, the
transmission of the ultrasonic waves is stopped, which can
protect the deterioration in the performance of the probe and
the reduction in the life, and can suppress the wasteful energy
consumption and contribute to the energy saving. Thus, they
are useful for establishing the ultrasonic diagnostic system.

Also, according to the ultrasonic diagnostic apparatus and
ultrasonic diagnostic system according to the present inven-
tion, when the user selects the probe corresponding to the
diagnosis target from the plurality of probes, the probe to be
used is removed from the charger. Thus, since the removed
probe is automatically switched to the usable state, the user
has no necessity of memorizing the correspondence relation
between the probe and the selecting switch, and there is no
fear that the selecting switch is erroneously operated. Hence,
the operability is very improved, and the burden on the user is
decreased, which is useful for the ultrasonic diagnostic sys-
tem.

The invention claimed is:

1. An ultrasonic diagnostic apparatus that uses respective
rechargeable batteries as operational power sources, and sets,
as the target of a communication, a plurality of ultrasonic
probes for executing: a transmission and a reception of ultra-
sonic waves to and from an examinee; and a wireless trans-
mission/reception of signals related to the transmission and
the reception of said ultrasonic waves, to and from an external
apparatus, and selects any one of said plurality of ultrasonic
probes, in accordance with detection signals obtained by
detecting that said ultrasonic probes are connected to respec-
tive chargers for charging said batteries, and transmits/re-
ceives the signals related to the transmission and the reception
of said ultrasonic waves, the ultrasonic diagnostic apparatus
comprising:

a wireless communicator, configured to wirelessly com-
municate the signals related to the transmission and the
reception of said ultrasonic waves;

a transmitting and receiving circuit for generating a signal
related to the transmission of an ultrasonic signal in an
ultrasonic probe, and supplying it to said wireless com-
municator as the transmission signal to said ultrasonic
probe, and generating a diagnostic information on the
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basis of the signals related to the reception of the ultra-
sonic waves in said ultrasonic probe that is received in
said wireless communicator;

a probe switching circuit for selecting any one of said
plurality of ultrasonic probes and enabling the transmis-
sion/reception to/from said transmitting and receiving
circuit; and

a controller configured to control said probe switching
circuit so that said ultrasonic probe which is not con-
nected to said charger is selected, in accordance with
said detection signal, and to determine whether another
ultrasonic probe, of the plurality of ultrasonic probes,
that is currently transmitting and receiving further ultra-
sonic waves is also currently in use for diagnosis from a
change in an ultrasonic image, and to stop the transmit-
ting and the receiving of the further ultrasonic waves by
the another ultrasonic probe when it is not currently in
use for diagnosis.

2. The ultrasonic diagnostic apparatus of claim 1, wherein
each one of said respective chargers being connected to an
external power source separately provided from said ultra-
sonic diagnostic apparatus, each one of said respective charg-
ers being separate from the ultrasonic diagnostic apparatus
and being arranged to receive charging power for charging
said batteries from said power source.

3. An ultrasonic diagnostic system comprising: a plurality
of ultrasonic probes for transmitting and receiving ultrasonic
waves, a plurality of chargers for charging said ultrasonic
probes respectively and individually, and an ultrasonic diag-
nostic apparatus for transmitting/receiving a signal to/from
said ultrasonic probes to generate diagnostic information,
wherein

each one of said plurality if ultrasonic probes comprises:

a rechargeable battery;

a transducer that uses said battery as an operational power
source and transmits and receives ultrasonic waves to
and from an examinee; and

afirst wireless communicator operatively connected to said
battery to use said battery as an operational power source
and configured to wirelessly communicate, using a sig-
nal related to the transmission and reception of said
transducer, with said ultrasonic diagnostic apparatus,

each one of said plurality of chargers comprises:

a detector for detecting that an ultrasonic probe of said
plurality of ultrasonic probes is connected; and

a signal transmitter circuit configured to transmit a detec-
tion signal from said detector to said ultrasonic diagnos-
tic apparatus, and

said ultrasonic diagnostic apparatus comprises:

a wireless communicator, configured to wirelessly com-
municate by using a signal related to the transmission
and reception of said ultrasonic waves;

a transmitting and receiving circuit for generating the sig-
nal related to the transmission of the ultrasonic waves by
said ultrasonic probe, and supplying it to said wireless
communicator as a transmission signal to said ultrasonic
probe, and generating diagnostic information in accor-
dance with the signal related to the reception of the
ultrasonic waves in said ultrasonic probe, which signal is
received by said wireless communicator;

a probe switching circuit for selecting any one of said
plurality of ultrasonic probes to enable the transmission/
reception to/from said transmitting and receiving cir-
cuit; and

a controller configured to control said probe switching
circuit so that said ultrasonic probe which is not con-
nected to said charger is selected, in accordance with
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said detection signal, and to determine whether another
ultrasonic probe, of the plurality of ultrasonic probes,
that is currently transmitting and receiving further ultra-
sonic waves is also currently in use for diagnosis from a
change in an ultrasonic image, and to stop the transmit-
ting and the receiving of the further ultrasonic waves by
the another ultrasonic probe when the another ultrasonic
probe is determined not to be currently in use for diag-
nosis.

4. The ultrasonic diagnostic system of claim 3, wherein
each one of said plurality of chargers being connected to an
external power source separately provided from said ultra-
sonic diagnostic apparatus, each one of said plurality of
chargers being separate from the ultrasonic diagnostic appa-
ratus and being arranged to receive charging power for charg-
ing said batteries from said power source.

5. An ultrasonic diagnostic apparatus that uses respective
rechargeable batteries as operational power sources, and sets,
as the target of a communication, a plurality of ultrasonic
probes for executing: a transmission and a reception of ultra-
sonic waves 1o and from an examinee; and a wireless trans-
mission/reception of signals related to the transmission and
the reception of said ultrasonic waves, to and from an external
apparatus, and selects any one of said plurality of ultrasonic
probes, in accordance with detection signals obtained by
detecting that said ultrasonic probes are connected to respec-
tive chargers for charging said batteries, and transmits/re-
ceives the signals related to the transmission and the reception
of said ultrasonic waves, the ultrasonic diagnostic apparatus
comptrising:

a wireless communicator, configured to wirelessly com-

municate the signals related to the transmission and the
reception of said ultrasonic waves;

a transmitting and receiving circuit for generating a signal
related to the transmission of an ultrasonic signal in an
ultrasonic probe, and supplying it to said wireless com-
municator as the transmission signal to said ultrasonic
probe, and generating a diagnostic information on the
basis of the signals related to the reception of the ultra-
sonic waves in said ultrasonic probe that is received in
said wireless communicator;

a probe switching circuit for selecting any one of said
plurality of ultrasonic probes and enabling the transmis-
sion/reception to/from said transmitting and receiving
circuit; and

a controller configured to control said probe switching
circuit so that said ultrasonic probe which is not con-
nected to said charger is selected, in accordance with
said detection signal, and to determine whether another
ultrasonic probe, of the plurality of ultrasonic probes,
that is currently transmitting and receiving further ultra-
sonic waves is also currently in use for diagnosis from
one of a change in an ultrasonic image and a change in
echo signals forming an ultrasonic image as well as
amplified and/or digitized signals all resulted from the
echo signals, and to stop the transmitting and the receiv-
ing of the further ultrasonic waves by the another ultra-
sonic probe when it is not currently in use for diagnosis.

6. An ultrasonic diagnostic system comprising: a plurality
of ultrasonic probes for transmitting and receiving ultrasonic
waves, a plurality of chargers for charging said ultrasonic
probes respectively and individually, and an ultrasonic diag-
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nostic apparatus for transmitting/receiving a signal to/from
said ultrasonic probes to generate diagnostic information,
wherein

each one of said plurality if ultrasonic probes comprises:

arechargeable battery;

a transducer that uses said battery as an operational power
source and transmits and receives ultrasonic waves to
and from an examinee; and

afirst wireless communicator operatively connected to said
battery to use said battery as an operational power source
and configured to wirelessly communicate, using a sig-
nal related to

each one of said plurality of chargers comprises:

a detector for detecting that an ultrasonic probe of said
plurality of ultrasonic probes is connected; and

a signal transmitter circuit configured to transmit a detec-
tion signal from said detector to said ultrasonic diagnos-
tic apparatus, and

said ultrasonic diagnostic apparatus comprises:

a wireless communicator, configured to wirelessly com-
municate by using a signal related to the transmission
and reception of said ultrasonic waves;

a transmitting and receiving circuit for generating the sig-
nal related to the transmission of the ultrasonic waves by
said ultrasonic probe, and supplying it to said wireless
communicator as a transmission signal to said ultrasonic
probe, and generating diagnostic information in accor-
dance with the signal related to the reception of the
ultrasonic waves in said ultrasonic probe, which signal is
received by said wireless communicator;

a probe switching circuit for selecting any one of said
plurality of ultrasonic probes to enable the transmission/
reception to/from said transmitting and receiving cir-
cuit; and

a controller configured to control said probe switching
circuit so that said ultrasonic probe which is not con-
nected to said charger is selected, in accordance with
said detection signal, and to determine whether another
ultrasonic probe, of the plurality of ultrasonic probes,
that is currently transmitting and receiving further ultra-
sonic waves is also currently in use for diagnosis from

one of a change in an ultrasonic image and a change in
echo signals forming an ultrasonic image as well as
amplified and/or digitized signals all resulted from the
echo signals, and to stop the transmitting and the receiv-
ing of the further ultrasonic waves by the another ultra-
sonic probe when the another ultrasonic probe is deter-
mined not to be currently in use for diagnosis.

7. An ultrasonic diagnostic apparatus that uses respective
rechargeable batteries as operational power sources, and sets,
as the target of a communication, a plurality of ultrasonic
probes for executing: a transmission and a reception of ultra-
sonic waves to and from an examinee; and a wireless trans-
mission/reception of signals related to the transmission and
the reception of said ultrasonic waves, to and from an external
apparatus, and selects any one of said plurality of ultrasonic
probes, in accordance with detection signals obtained by
detecting that said ultrasonic probes are connected to respec-
tive chargers for charging said batteries, each one of said
respective chargers being connected to an external power
source separately provided from said ultrasonic diagnostic
apparatus, each one of said respective chargers being separate
from the ultrasonic diagnostic apparatus and being arranged
to receive charging power for charging said batteries from
said power source, and transmits/receives the signals related
to the transmission and the reception of said ultrasonic waves,
the ultrasonic diagnostic apparatus comprising:
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a wireless communicator, configured to wirelessly com-
municate the signals related to the transmission and the
reception of said ultrasonic waves;

a transmitting and receiving circuit for generating a signal
related to the transmission of an ultrasonic signal in an
ultrasonic probe, and supplying it to said wireless com-
municator as the transmission signal to said ultrasonic
probe, and generating a diagnostic information on the
basis of the signals related to the reception of the ultra-
sonic waves in said ultrasonic probe that is received in
said wireless communicator;

a probe switching circuit for selecting any one of said
plurality of ultrasonic probes and enabling the transmis-
sion/reception to/from said transmitting and receiving
circuit; and

a controller configured to control said probe switching
circuit so that said ultrasonic probe which is not con-
nected to said charger is selected, in accordance with
said detection signal, and to determine whether another
ultrasonic probe, of the plurality of ultrasonic probes,
that is currently transmitting and receiving further ultra-
sonic waves is also currently in use for diagnosis from
one of a change in an ultrasonic image and a change in
echo signals forming an ultrasonic image as well as
amplified and/or digitized signals all resulted from the
echo signals, and to stop the transmitting and the receiv-
ing of the further ultrasonic waves by the another ultra-
sonic probe when it is not currently in use for diagnosis.

8. An ultrasonic diagnostic system comprising: a plurality

of ultrasonic probes for transmitting and receiving ultrasonic
waves, a plurality of chargers for charging said ultrasonic
probes respectively and individually, and an ultrasonic diag-
nostic apparatus for transmitting/receiving a signal to/from
said ultrasonic probes to generate diagnostic information,
each one of said plurality of chargers being connected to an
external power source separately provided from said ultra-
sonic diagnostic apparatus, each one of said plurality of
chargers being separate from the ultrasonic diagnostic appa-
ratus and being arranged to receive charging power for charg-
ing said batteries from said power source, wherein

each one of said plurality if ultrasonic probes comprises:

a rechargeable battery;

a transducer that uses said battery as an operational power
source and transmits and receives ultrasonic waves to
and from an examinee; and

a first wireless communicator operatively connected to said
battery to use said battery as an operational power source
and configured to wirelessly communicate, using a sig-
nal related to the transmission and reception of said
transducer, with said ultrasonic diagnostic apparatus,

each one of said plurality of chargers comprises:

a detector for detecting that an ultrasonic probe of said
plurality of ultrasonic probes is connected; and

a signal transmitter circuit configured to transmit a detec-
tion signal from said detector to said ultrasonic diagnos-
tic apparatus, and

said ultrasonic diagnostic apparatus comprises:

a wireless communicator, configured to wirelessly com-
municate by using a signal related to the transmission
and reception of said ultrasonic waves;

a transmitting and receiving circuit for generating the sig-
nal related to the transmission of the ultrasonic waves by
said ultrasonic probe, and supplying it to said wireless
communicator as a transmission signal to said ultrasonic
probe, and generating diagnostic information in accor-
dance with the signal related to the reception of the
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ultrasonic waves in said ultrasonic probe, which signal is
received by said wireless communicator;

a probe switching circuit for selecting any one of said
plurality of ultrasonic probes to enable the transmission/
reception to/from said transmitting and receiving cir-
cuit; and

a controller configured to control said probe switching
circuit so that said ultrasonic probe which is not con-
nected to said charger is selected, in accordance with
said detection signal, and to determine whether another
ultrasonic probe, of the plurality of ultrasonic probes,
that is currently transmitting and receiving further ultra-
sonic waves is also currently in use for diagnosis from
one of a change in an ultrasonic image and a change in
echo signals forming an ultrasonic image as well as
amplified and/or digitized signals all resulted from the
echo signals, and to stop the transmitting and the receiv-
ing of the further ultrasonic waves by the another ultra-
sonic probe when the another ultrasonic probe is deter-
mined not to be currently in use for diagnosis.
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