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Description

TECHNICAL FIELD

[0001] The present invention relates to an ultrasound
diagnostic equipment, in particular, an ultrasound diag-
nostic equipment in which a rechargeable ultrasound
probe with a built-in battery and a diagnostic equipment
body are connected together in a wireless manner.

BACKGROUND ART

[0002] An ultrasound diagnostic equipment using an
ultrasound image has hitherto been put into practical use
in the field of medicine. In general, this type of ultrasound
diagnostic apparatus has an ultrasound probe with a
built-in transducer array and a diagnostic equipment
body connected to the ultrasound probe. In the ultra-
sound diagnostic apparatus, an ultrasonic wave is trans-
mitted from the ultrasound probe toward a subject, an
ultrasonic echo from the subject is received by the ultra-
sound probe, and the reception signals are electrically
processed in the diagnostic equipment body to produce
an ultrasound image.
[0003] In recent years, an ultrasound diagnostic equip-
ment has been developed in which the ultrasound probe
and the diagnostic equipment body are connected
through wireless communication in order to eliminate in-
convenience of a communication cable which connects
the ultrasound probe and the diagnostic equipment body,
thereby improving operability. In this wireless ultrasound
diagnostic equipment, for example, as described in Pat-
ent Literature 1, the ultrasound probe has a battery built-
in as a power source, and when charging of the battery
is required, power is supplied from a power supply unit
of the diagnostic equipment body to the battery of the
ultrasound probe in a noncontact manner through elec-
tromagnetic induction or the like in a state where the ul-
trasound probe is stored in a probe holder provided in
the diagnostic equipment body.

CITATION LIST

PATENT LITERATURE

[0004] PATENT LITERATURE 1: JP 2003-10177 A

SUMMARY OF INVENTION

TECHNICAL PROBLEMS

[0005] In general, in a battery which is represented by
a nickel-hydrogen battery or the like, if so-called top-up
charging in which charging is performed before the re-
sidual amount of power of the battery becomes zero is
frequently performed, it is noted that there is a problem
in that the battery capacity is lowered due to the memory
effect of the battery. In contrast with the top-up charging,

if so-called refresh charging in which the battery is once
discharged to make the residual amount of power zero
and then charging is performed, is performed regularly,
it is possible to extend the battery life.
[0006] However, since refresh charging takes a long
period of time, the actual situation is that it is not easy to
perform refresh charging of the battery built in to the ul-
trasound probe without causing a problem in an exami-
nation using the ultrasound diagnostic equipment.
[0007] The invention has been accomplished in order
to solve the drawbacks in the prior art, and an object of
the invention is to provide an ultrasound diagnostic equip-
ment which is able to charge a battery of a rechargeable
ultrasound probe while suppressing lowering in exami-
nation efficiency.

SOLUTION TO PROBLEMS

[0008] An ultrasound diagnostic equipment according
to the present invention is an equipment in which a re-
chargeable ultrasound probe with a built-in battery and
a diagnostic equipment body are connected together in
a wireless manner, an ultrasonic beam is transmitted
from a transducer array of the ultrasound probe toward
a subject, and the diagnostic equipment body produces
an ultrasound image on the basis of reception signals
output from the transducer array of the ultrasound probe
having received an ultrasonic echo from the subject,
wherein the diagnostic equipment body includes a power
supply unit which supplies power to the battery of the
ultrasound probe, and a power supply controller which
causes the battery of the ultrasound probe to selectively
perform refresh charging and top-up charging using the
power supply unit on the basis of power supply informa-
tion to the battery of the ultrasound probe and the exam-
ination situation in the diagnostic equipment body.
[0009] It is preferable that the ultrasound probe has a
storage unit which stores the power supply information.
[0010] It may be constructed that the diagnostic equip-
ment body includes a probe holder which holds the ul-
trasound probe, and the power supply unit supplies pow-
er to the battery of the ultrasound probe held in the probe
holder.
[0011] Further, it also may be constructed such that
the diagnostic equipment body includes a plurality of
probe holders, the power supply unit supplies power sep-
arately to the batteries of a plurality of ultrasound probes
held in the plurality of probe holders, and the power sup-
ply controller causes the batteries of the plurality of ul-
trasound probes held in the plurality of probe holders to
selectively perform refresh charging and top-up charging
using the power supply unit on the basis of the corre-
sponding power supply information and the examination
situation.
[0012] In this case, the power supply controller may
determine whether or not refresh charging is possible in
the batteries of the plurality of ultrasound probes on the
basis of the types of the plurality of ultrasound probes
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held in the plurality of probe holders and the power supply
information corresponding to the batteries of the plurality
of ultrasound probes.
[0013] The power supply controller may designate an
ultrasound probe, in which refresh charging is preferen-
tially performed, from among the plurality of ultrasound
probes on the basis of the power supply information cor-
responding to the batteries of the plurality of ultrasound
probes held in the plurality of probe holders. Further, the
power supply controller may designate an ultrasound
probe, in which refresh charging is preferentially per-
formed, from among the plurality of ultrasound probes
on the basis of the examination situations corresponding
to the batteries of the plurality of ultrasound probes held
in the plurality of probe holders.

ADVANTAGEOUS EFFECTS OF INVENTION

[0014] According to the invention, the power supply
controller of the diagnostic equipment body causes the
battery of the ultrasound probe to selectively perform re-
fresh charging and top-up charging using the power sup-
ply unit on the basis of the power supply information to
the battery of the rechargeable ultrasound probe and the
examination situation in the diagnostic equipment body,
making it possible to charge the battery of the ultrasound
probe while suppressing lowering in examination effi-
ciency.

BRIEF DESCRIPTION OF DRAWINGS

[0015]

Fig. 1 is a block diagram illustrating the configuration
of an ultrasound diagnostic equipment according to
Embodiment 1 of the invention.
Fig. 2 is a flowchart illustrating an operation of a pow-
er supply controller in Embodiment 1.
Fig. 3 is a diagram illustrating screen display during
shutdown in a modification of Embodiment 1.
Fig. 4 is a diagram illustrating screen display during
standby in the modification of Embodiment 1.
Fig. 5 is a diagram illustrating screen display during
refresh charging in the modification of Embodiment
1.
Fig. 6 is a block diagram illustrating the configuration
of a diagnostic equipment body used in an ultra-
sound diagnostic equipment according to Embodi-
ment 2.

DESCRIPTION OF EMBODIMENTS

[0016] Hereinafter, embodiments of the invention will
be described with reference to the accompanying draw-
ings.

Embodiment 1

[0017] Fig. 1 illustrates the configuration of an ultra-
sound diagnostic equipment according to Embodiment
1 of the invention. The ultrasound diagnostic equipment
includes a rechargeable ultrasound probe 1 and a diag-
nostic equipment body 2 connected to the ultrasound
probe 1 through wireless communication.
[0018] The ultrasound probe 1 has a plurality of ultra-
sound transducers 3 which constitute a one-dimensional
or two-dimensional transducer array. Reception signal
processors 4 are correspondingly connected to the trans-
ducers 3, and a wireless communication unit 6 is con-
nected to the reception signal processors 4 through a
parallel/serial converter 5. A transmission controller 8 is
connected to the plurality of transducers 3 through a
transmission drive unit 7, a reception controller 9 is con-
nected to the plurality of reception signal processors 4,
and a communication controller 10 is connected to the
wireless communication unit 6. A probe controller 11 is
connected to the parallel/serial converter 5, the transmis-
sion controller 8, the reception controller 9, and the com-
munication controller 10.
[0019] Moreover, a battery 13 is connected to the
probe controller 11 through a battery controller 12, and
a power receiver 14 for charging and a discharger 15 for
discharging are connected to the battery 13, and the dis-
charger 15 is connected to the battery controller 12. A
storage unit 16 is connected to the battery controller 12.
[0020] Each of the plurality of transducers 3 transmits
an ultrasonic wave in response to an actuation signal
supplied from the transmission drive unit 7 and receives
an ultrasonic echo from the subject, and outputs a recep-
tion signal. Each transducer 3 is constituted by a vibrator
in which electrodes are formed at both ends of a piezo-
electric body composed of, for example, piezoelectric ce-
ramic represented by PZT (lead zirconate titanate), a pol-
ymer piezoelectric device represented by PVDF (polyvi-
nylidene fluoride), or the like.
[0021] If a pulsed or continuous-wave voltage is ap-
plied across the electrodes of the vibrator, the piezoelec-
tric body expands and contracts, whereby pulsed or con-
tinuous-wave ultrasonic waves are produced from the
respective vibrators and the produced ultrasonic waves
are synthesized to form an ultrasonic beam. When re-
ceiving propagating ultrasonic waves, the respective vi-
brators expand and contract to produce electric signals,
and the electric signals are output as the reception sig-
nals of the ultrasonic waves.
[0022] The transmission drive unit 7 includes, for ex-
ample, a plurality of pulse generators. The transmission
drive unit 7 adjusts the delay amount of each of the ac-
tuation signals on the basis of a transmission delay pat-
tern selected by the transmission controller 8 such that
the ultrasonic waves transmitted from the plurality of
transducers 3 form an ultrasonic beam having a width
enough to cover the area of a tissue in the subject, and
supplies the adjusted actuation signals to the plurality of
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transducers 3.
[0023] The reception signal processor 4 of each chan-
nel performs quadrature detection processing or quad-
rature sampling processing on the reception signal output
from the corresponding transducer 3 under the control
of the reception controller 9 to produce a complex base-
band signal, samples the complex baseband signal to
produce sample data including information on the area
of the tissue, and supplies the sample data to the paral-
lel/serial converter 5. The reception signal processor 4
may perform data compression processing for low bit rate
coding on data obtained by sampling the complex base-
band signal to produce sample data.
[0024] The parallel/serial converter 5 converts parallel
sample data produced by the plurality of channels of re-
ception signal processors 4 to serial sample data.
[0025] The wireless communication unit 6 modulates
a carrier on the basis of the serial sample data to produce
a transmission signal, supplies the transmission signal
to an antenna, and transmits a radio wave from the an-
tenna, thereby transmitting the serial sample data. As
the modulation system, for example, ASK (Amplitude
Shift Keying), PSK (Phase Shift Keying), QPSK (Quad-
rature Phase Shift Keying), 16QAM (16 Quadrature Am-
plitude Modulation), or the like is used.
[0026] The wireless communication unit 6 performs
wireless communication with the diagnostic equipment
body 2 to transmit the sample data to the diagnostic
equipment body 2 and to receive various control signals
from the diagnostic equipment body 2, and outputs the
received control signals to the communication controller
10. The communication controller 10 controls the wire-
less communication unit 6 such that the sample data is
transmitted with transmission radio field intensity set by
the probe controller 11, and outputs various control sig-
nals received by the wireless communication unit 6 to
the probe controller 11.
[0027] The probe controller 11 controls the respective
units of the ultrasound probe 1 on the basis of various
control signals transmitted from the diagnostic apparatus
body 2.
[0028] The battery 13 functions as a power source of
the ultrasound probe 1, and supplies power to the re-
spective units, which require power, in the ultrasound
probe 1. The battery controller 12 controls power supply
from the battery 13 to the respective units in the ultra-
sound probe 1, monitors the residual amount of power
of the battery 13, and each time the battery 13 is charged
through the power receiver 14, updates the number of
times of charging and stores the number of times of
charging updated in the storage unit 16. Though de-
scribed below, since the number of times of charging of
the battery 13 stored in the storage unit 16 is reset to
zero when refresh charging is executed, the number of
times of successions of top-up charging is stored in the
storage unit 16. The discharger 15 discharges the battery
13 on the basis of an instruction from the battery controller
12, and makes the residual amount of power zero.

[0029] The ultrasound probe 1 may be an external
probe, such as a linear scan type, a convex scan type,
or a sector scan type, or may be a probe for an ultrasound
endoscope, such as a radial scan type.
[0030] The diagnostic equipment body 2 has a wireless
communication unit 21. A data storage unit 23 is con-
nected to the wireless communication unit 21 through a
serial/parallel converter 22, and an image producer 24
is connected to the data storage unit 23. A display unit
26 is connected to the image producer 24 through a dis-
play controller 25. A communication controller 27 is con-
nected to the wireless communication unit 21, and an
equipment body controller 28 is connected to the seri-
al/parallel converter 22, the image producer 24, the dis-
play controller 25, and the communication controller 27.
An operating unit 29 for an input operation by an operator
and a storage unit 30 which stores operation programs
are respectively connected to the equipment body con-
troller 28.
[0031] Further, a power source unit 32 is connected to
the equipment body controller 28 through a power supply
controller 31. A probe holder 33 which holds the ultra-
sound probe 1 not in use is formed in the diagnostic equip-
ment body 2, and a power supply unit 34 is provided in
the probe holder 33.
[0032] The wireless communication unit 21 performs
wireless communication with the ultrasound probe 1 to
transmit various control signals to the ultrasound probe
1. Besides, the wireless communication unit 21 demod-
ulates a signal received by an antenna to output serial
sample data.
[0033] The communication controller 27 controls the
wireless communication unit 21 such that various control
signals are transmitted with transmission radio field in-
tensity set by the equipment body controller 28.
[0034] The serial/parallel converter 22 converts the se-
rial sample data output from the wireless communication
unit 21 to parallel sample data. The data storage unit 23
is constituted by a memory, a hard disk, or the like, and
stores the sample data for at least one frame converted
by the serial/parallel converter 22.
[0035] The image producer 24 performs reception fo-
cus processing on the sample data for every frame read
from the data storage unit 23 to produce an image signal
representing an ultrasound diagnostic image. The image
producer 24 includes a phasing adder 35 and an image
processor 36.
[0036] The phasing adder 35 performs the reception
focus processing by selecting one reception delay pat-
tern from among a plurality of reception delay patterns
stored in advance in accordance with a reception direc-
tion set in the equipment body controller 28, giving a delay
to each of a plurality of complex baseband signals rep-
resented by the sample data on the basis of the selected
reception delay pattern, and adding the reception signals.
With this reception focus processing, the focus of the
ultrasonic echo is narrowed to produce a baseband sig-
nal (sound ray signal).
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[0037] The image processor 36 produces a B-mode
image signal, which is tomographic image information
relating to a tissue in the subject, on the basis of the
sound ray signal produced by the phasing adder 35. The
image processor 36 includes an STC (sensitivity time
control) unit and a DSC (digital scan converter). The STC
unit corrects attenuation depending on the distance in
accordance with the depth of the reflection position of
the ultrasonic wave for the sound ray signal. The DSC
converts (raster-converts) the sound ray signal corrected
by the STC unit to an image signal based on a normal
television signal scan system, and performs necessary
image processing, such as gradation processing, to pro-
duce a B-mode image signal.
[0038] The display controller 25 displays an ultrasound
diagnostic image on the display unit 26 on the basis of
the image signal produced by the image producer 24.
The display unit 26 includes, for example, a display de-
vice, such as an LCD, and displays the ultrasound diag-
nostic image under the control of the display controller 25.
[0039] The equipment body controller 28 controls the
respective units in the diagnostic equipment body 2.
[0040] The power source unit 32 supplies power to the
respective units, which require power, in the diagnostic
equipment body 2. The power supply controller 31 con-
nects the power source unit 32 to the power supply unit
34 of the probe holder 33 as necessary on the basis of
the examination situation in the diagnostic equipment
body 2 input through the equipment body controller 28
and power supply information, such as the residual
amount of power and the number of times of charging of
the battery 13 transmitted from the ultrasound probe 1
through wireless communication, and causes the battery
13 of the ultrasound probe 1 to selectively perform refresh
charging and top-up charging. The power supply unit 34
of the probe holder 33 supplies power to the power re-
ceiver 14 of the ultrasound probe 1 held in the probe
holder 33 in a noncontact manner through electromag-
netic induction or the like.
[0041] Although in the diagnostic equipment body 2,
the serial/parallel converter 22, the image producer 24,
the display controller 25, the communication controller
27, the equipment body controller 28, and the power sup-
ply controller 31 are constituted by a CPU and operation
programs which cause the CPU to perform various types
of processing, these may be constituted by digital circuits.
The operation programs are stored in the storage unit
30. As a recording medium in the storage unit 30, in ad-
dition to an internal hard disk, a flexible disk, an MO, an
MT, a RAM, a CD-ROM, a DVD-ROM, or the like may
be used.
[0042] During diagnosis, first, ultrasonic waves are
transmitted from the plurality of transducers 3 in accord-
ance with the actuation signals supplied from the trans-
mission drive unit 7 of the ultrasound probe 1, and the
reception signal output from each transducer 3 having
received the ultrasonic echo from the subject is supplied
to the corresponding reception signal processor 4 to pro-

duce sample data. The sample data is converted to serial
sample data by the parallel/serial converter 5, and the
serial sample data is transmitted from the wireless com-
munication unit 6 to the diagnostic equipment body 2 in
a wireless manner. The sample data received by the wire-
less communication unit 21 of the diagnostic equipment
body 2 is converted to parallel sample data by the seri-
al/parallel converter 22, and the parallel sample data is
stored in the data storage unit 23. The sample data for
every frame is read from the data storage unit 23, an
image signal is produced by the image producer 24, and
an ultrasound diagnostic image is displayed on the dis-
play unit 26 on the basis of the image signal by the display
controller 25.
[0043] Ultrasound diagnosis is performed in this way,
and in the ultrasound probe 1, the residual amount of
power of the battery 13 is monitored by the battery con-
troller 12 and the number of times of charging of the bat-
tery 13 is stored in the storage unit 16. The power supply
controller 31 of the diagnostic equipment body 2 can rec-
ognize the residual amount of power and the number of
times of charging of the battery 13 through the equipment
body controller 28 and the communication controller 27
by wireless communication. Further, the power supply
controller 31 can recognize the examination situation in
the diagnostic equipment body 2 through the equipment
body controller 28. When the ultrasound probe 1 is not
used, the ultrasound probe 1 is held in the probe holder
33 of the diagnostic equipment body 2.
[0044] Here, the operation of the power supply control-
ler 31 of the diagnostic equipment body 2 will be de-
scribed with reference to the flowchart of Fig. 2.
[0045] First, in Step S1, the residual amount of power
of the battery 13 is compared with a threshold value Eth
set in advance. The threshold value Eth is used to decide
whether or not it is necessary to charge the battery 13.
If it is determined that the residual amount of power of
the battery 13 falls below the threshold value Eth, the
process progresses to Step S2, and it is determined
whether or not it is a refresh charging timing from the
examination situation in the diagnostic equipment body 2.
[0046] In general, since refresh charging requires a
long period of time, the timing at which it is foreseen that
the ultrasound probe 1 is held in the probe holder 33 of
the diagnostic apparatus body 2 over a predetermined
time or more is detected as the refresh charging timing,
and the examples of the timing include the cases where
the examination for the day ends, a long vacant time is
secured in the intervals between examinations, and the
like.
[0047] If it is determined in Step S2 that it is the refresh
charging timing, in Step S3, it is further determined
whether or not the number of times of charging of the
battery 13 stored in the storage unit 16 of the ultrasound
probe 1 reaches a predetermined threshold value Nth,
for example, ten times. As described above, since the
number of times of charging stored in the storage unit 16
of the ultrasound probe 1 represents the number of suc-
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cessions of top-up charging of the battery 13, it is decided
whether or not top-up charging of the battery 13 is per-
formed successively, for example, ten times or more.
[0048] If it is determined in Step S3 that the number of
times of charging of the battery 13 has reached the
threshold value Nth, it is judged that refresh charging
should be executed, and in Step S4, the battery 13 is
discharged once by the discharger 15 through the battery
controller 12 of the ultrasound probe 1 to make the re-
sidual amount of power zero. Thereafter, in Step S5, pow-
er is supplied from the power supply unit 34 of the probe
holder 33 to the power receiver 14 of the ultrasound probe
1 held in the probe holder 33 in a noncontact manner
through electromagnetic induction or the like, and the
charging operation of the battery 13 is executed. The
charging operation is continued until the residual amount
of power of the battery 13 becomes a maximum value Ef
representing full charging completion in the next Step
S6. Thereby, refresh charging of the battery 13 is com-
pleted.
[0049] If refresh charging is completed in this way, the
number of times of charging stored in the storage unit 16
is reset to zero by the battery controller 12 of the ultra-
sound probe 1.
[0050] When it is determined in Step S2 that it is not
the refresh charging timing and when it is determined in
Step S3 that the number of times of charging of the battery
13 has not reached the threshold value Nth, it is judged
that refresh charging should be not executed. In this case,
the battery 13 is not discharged in Step S4, the process
progresses to Step S5 directly, and the charging opera-
tion is performed. That is, top-up charging is executed.
[0051] In this case, the number of times of charging
stored in the storage unit 16 is incremented by "1" by the
battery controller 12 of the ultrasound probe 1.
[0052] As described above, according to Embodiment
1, when it is necessary to charge the battery 13 of the
ultrasound probe 1, the power supply controller 31 of the
diagnostic equipment body 2 causes the battery 13 of
the ultrasound probe 1 to selectively perform refresh
charging and top-up charging by the power supply unit
34 of the probe holder 33 on the basis of the power supply
information to the battery 13 and the examination situa-
tion in the diagnostic apparatus body 2. Therefore, it be-
comes possible to charge the battery 13 of the ultrasound
probe 1 while suppressing lowering in examination effi-
ciency.
[0053] Although in Embodiment 1, the power supply
controller 31 of the diagnostic equipment body 2 deter-
mines whether or not to perform refresh charging on the
basis of the power supply information to the battery 13
and the examination situation in the diagnostic equip-
ment body 2, a confirmation screen of refresh charging
may be displayed on the display unit 26 of the diagnostic
equipment body 2, and the operator may input an instruc-
tion for refresh charging while viewing the confirmation
screen. For example, during shutdown of the equipment,
a screen illustrated in Fig. 3 may be displayed, and one

of buttons for refresh charging, shutdown, and cancel
may be selected, or during standby of the equipment, a
screen illustrated in Fig. 4 may be displayed, and one of
buttons for refresh charging, standby, and cancel may
be selected. When the button for refresh charging is se-
lected, a screen illustrated in Fig. 5 may be displayed,
and a button for execute charging may be selected to
start the execution of refresh charging.
[0054] Even when the power supply controller 31 of
the diagnostic equipment body 2 determines that refresh
charging should not be executed on the basis of the pow-
er supply information to the battery 13 and the examina-
tion situation in the diagnostic equipment body 2, a
screen illustrated in Fig. 3 or 4 may be displayed, and
the button for refresh charging may be grayed out to be
not selectable, or only the button for refresh charging
may not be displayed.
[0055] Even when the button of the equipment is long
pressed to turn off power, for example, when the equip-
ment will be restarted due to starting failure, or the like,
it is possible to set whether or not to perform refresh
charging.
[0056] Further, even in the case where refresh charg-
ing is executed when the equipment is shutdown, the
ultrasound diagnostic equipment may be constituted
such that the ultrasound diagnostic equipment is started
as necessary in the midstream of charging.
[0057] Although in Embodiment 1, in Step S1 of Fig.
2, when it is determined that the residual amount of power
of the battery 13 falls below the threshold value Eth set
in advance, refresh charging or top-up charging is per-
formed, in regard to top-up charging, the charging oper-
ation may be performed each time the ultrasound probe
1 is held in the probe holder 33.
[0058] Although in Step S4, the battery 13 is dis-
charged by the discharger 15 through the battery con-
troller 12 of the ultrasound probe 1, the invention is not
limited thereto, and a battery discharging coil may be
arranged in the probe holder 33 of the diagnostic equip-
ment body 2 in advance, and the battery discharging coil
may be driven to discharge the battery 13 of the ultra-
sound probe 1 held in the probe holder 33.

Embodiment 2

[0059] Fig. 6 illustrates the configuration of a diagnostic
equipment body 41 used in an ultrasound diagnostic
equipment according to Embodiment 2. The diagnostic
equipment body 41 includes a plurality of probe holders
33 each having the power supply unit 34, and each power
supply unit 34 is connected to the power supply controller
31. Other parts are the same as the diagnostic equipment
body 2 in Embodiment 1 illustrated in Fig. 1.
[0060] In general, in ultrasound diagnosis, an appro-
priate ultrasound probe is selected in accordance with a
region to be examined, the body shape of the subject, or
the like. A scanning mode probe corresponding to a re-
gion to be examined may be used, or a probe having a
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different width due to a difference in an examination pur-
pose may be selected for the same region to be exam-
ined. If an ultrasound probe is selected once and scan-
ning starts, rarely switched to any of other ultrasound
probes often to perform scanning, and even when can-
didates of a plurality of ultrasound probes are extracted
prior to an examination, the ultrasound probes other than
an ultrasound probe to be actually used can continue to
be charged.
[0061] Accordingly, in the ultrasound diagnostic equip-
ment according to Embodiment 2, the plurality of probe
holders 33 are provided in the diagnostic equipment body
41, and a plurality of ultrasound probes 1 can be respec-
tively held in the probe holders 33. The residual amount
of power and the number of times of charging of the bat-
tery 13 of the ultrasound probe 1, and the use situation
of the ultrasound probe 1 differ between the respective
ultrasound probes 1. For this reason, for the plurality of
ultrasound probes 1 held in the plurality of probe holders
33, the power supply controller 31 of the diagnostic equip-
ment body 41 performs the determination of the residual
amount of power, the determination of the refresh charg-
ing timing, and the determination of the number of times
of charging with respect to each battery 13 as illustrated
in the flowchart of Fig. 2, thereby as necessary, causing
each battery 13 of the ultrasound probes 1 to selectively
perform refresh charging and top-up charging using the
power supply unit 34 of the respective probe holder 33.
[0062] At this time, the power supply controller 31 may
determine whether or not refresh charging is possible in
the batteries 13 of the ultrasound probes 1 on the basis
of the types of the plurality of ultrasound probes 1 held
in the plurality of probe holders 33 and the power supply
information corresponding to the batteries 13 of the plu-
rality of ultrasound probes 1.
[0063] When a plurality of ultrasound probes 1 of the
same type are used, it is possible to prevent simultaneous
refresh charging in all of the plurality of ultrasound probes
1. For example, when two linear scan type probes are
used together and if refresh charging is in midstream for
one linear scan type probe, in regard to the other one
linear scan type probe, even when the number of times
of charging of the battery 13 exceeds the threshold value
Nth, it is regulated such that refresh charging is not per-
formed.
[0064] Specifically, even when it is recognized on the
basis of the power supply information received from the
ultrasound probe 1 that a further ultrasound probe 1 of
the same type is set in an empty probe holder 33 of the
diagnostic equipment body 41, refresh charging is not
permitted to start for the battery 13 of the ultrasound
probe 1 set. Meanwhile, top-up charging is permitted.
Accordingly, refresh charging is not performed for all of
the necessary ultrasound probes 1 simultaneously,
whereby it is possible to cope with an abrupt request to
use an ultrasound diagnostic equipment. When refresh
charging does not start for the battery 13 of the ultrasound
probe 1 set in the probe holder 33, display to the effect

that refresh charging is not performed tentatively may be
performed.
[0065] The power supply controller 31 may designate
the ultrasound probe 1, in which refresh charging is pref-
erentially performed, from among a plurality of ultrasound
probes 1 held in the plurality of probe holders 33 on the
basis of the power supply information corresponding to
the batteries 13 of the plurality of ultrasound probes 1.
[0066] When there is a plurality of ultrasound probes
1 in which the number of times of charging of the battery
13 has reached the predetermined threshold value Nth,
refresh charging of the battery 13 of the ultrasound probe
1 is performed in a descending order of the number of
times of charging. For example, in regard to three ultra-
sound probes A to C, when the number of times of charg-
ing of the battery 13 of the ultrasound probe A is 20, the
number of times of charging of the battery 13 of the ul-
trasound probe B is 15, and the number of times of charg-
ing of the battery 13 of the ultrasound probe C is 12, the
power supply controller 31 issues an instruction to each
power supply unit 34 such that refresh charging is pref-
erentially performed in a descending order of the number
of times of charging, that is, in an order of the ultrasound
probe A, the ultrasound probe B, and the ultrasound
probe C. Accordingly, the ultrasound probe 1 in which
refresh charging will be required is preferentially desig-
nated, thereby achieving improvement in operability.
[0067] Further, the power supply controller 31 may
designate the ultrasound probe 1, in which refresh charg-
ing is preferentially performed, from among a plurality of
ultrasound probes 1 on the basis of the previous exam-
ination situations of the battery 13 corresponding to the
plurality of ultrasound probes 1 held in a plurality of probe
holders 33.
[0068] When a plurality of ultrasound probes 1 in which
the number of times of charging of the battery 13 has
reached the predetermined threshold value Nth, refresh
charging of the battery 13 of the ultrasound probe 1 is
performed in a descending order of use frequency on the
basis of the examination situation representing history
information of each ultrasound probe 1. For example, in
regard to three ultrasound probes A to C, the power sup-
ply controller 31 issues an instruction to each power sup-
ply unit 34 such that refresh charging is preferentially
performed in an order of the ultrasound probe A, the ul-
trasound probe B, and the ultrasound probe C. Accord-
ingly, the ultrasound probe 1 having the highest use fre-
quency is preferentially designated from among the ul-
trasound probes 1 in which refresh charging will be re-
quired, thereby achieving improvement in operability.
[0069] In this way, a plurality of ultrasound probes 1
corresponding to various diagnosis purposes selectively
perform refresh charging and top-up charging depending
on the residual amount of power of the battery, the
number of times of charging of the battery, and the use
situation, making it possible to charge the battery 13 of
the ultrasound probe 1 while suppressing lowering in ex-
amination efficiency of ultrasound diagnosis.
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[0070] Although in the foregoing embodiments, an ex-
ample where the number of times of charging of the bat-
tery 13 is stored as information stored in the storage unit
16 has been described, not only the number of times of
charging of the battery 13, but also the residual amount
of power of the battery 13 monitored by the battery con-
troller 12 may be stored.
[0071] Examples 1 to 7 relating to the flow of an exam-
ination of specific ultrasound diagnosis and the timing at
which top-up charging and refresh charging are per-
formed will be described below.
[0072] Operation of various buttons in Examples 1 to
7 is made through the operating unit 29. On the basis of
an instruction input to the operating unit 29, the exami-
nation situation in the power supply controller 31 is de-
termined through the equipment body controller 28.

Example 1

[A case where the result report, charting, and the like are 
made after image diagnosis is first performed]

[0073] An examination is performed along Steps 1 to 8.

1. A patient information input button "New Patient"
is pressed.
2. A screen for inputting patient information is dis-
played and patient information is input.
3. An "Exit" button is pressed to start the examina-
tion.
4. Scanning by the ultrasound probe is performed.
5. An "End Exam" button is pressed to end the ex-
amination.
6. The result report or the like is made.
7. Explanation to the patient and charting are made.
8. The next patient is called and the "New Patient"
button is pressed.

[0074] Since the ultrasound probe is not used and is
held in the probe holder during Steps 6 to 8, top-up charg-
ing can be performed.

Example 2

[A case where a patient input is performed to make a 
medical inquiry, and image diagnosis is performed]

[0075] An examination is performed along Steps 1 to
14.

1. The patient information input button "New Patient"
is pressed.
2. A screen for inputting patient information is dis-
played and patient information is input.
3. The "Exit" button is pressed to start the examina-
tion.
4. A "Freeze" button is pressed to start a medical
inquiry. At this time, an aerial emission state from

the ultrasound probe may be detected, and freeze
may be automatically made.
5. The patient makes preparations, such as change
of clothes, so as to receive an examination.
6. The patient notifies a physician or technician that
the preparations are completed.
7. The "Freeze" button is pressed again to release
freeze.
8. Scanning by the ultrasound probe is performed.
9. The "End Exam" button is pressed to end the ex-
amination.
10. The "Freeze" button is pressed to make freeze.
The setting may be made such that the freeze state
is reached after the "End Exam" button is pressed.
An aerial emission state from the ultrasound probe
may be detected, and freeze may be automatically
made.
11. It waits until the change of clothes or the like of
the patient is completed.
12. The result report or the like is made.
13. Explanation to the patient and charting are made.
14. The next patient is called and "New Patient" is
pressed.

[0076] In Steps 4 to 7 and Steps 10 to 14, since the
ultrasound probe is not used and is held in the probe
holder, top-up charging can be performed.

Example 3

[A case where an examination list is called up from an 
electronic chart system or the like and operated]

[0077] An examination is performed along Steps 1 to
10.

1. The patient information input button "New Patient"
is pressed.
2. A screen for inputting patient information is dis-
played and patient information is input.
3. A "Worklist" button is pressed to call up the chart
of the patient to be examined, and the "Exit" button
is pressed to progress an examination screen.
4. The "Freeze" button is pressed, the patient is
called, and a previous result report, a medical in-
quiry, or the like is made.
5. The patient makes preparations, such as change
of clothes, so as to receive an examination.
6. The "Freeze" button is pressed again to release
freeze.
7. Scanning by the ultrasound probe is performed.
8. The "End Exam" button is pressed to end the ex-
amination.
9. Explanation to the patient and charting are made.
10. The patient information input button "New Pa-
tient" is pressed for the next patient.

[0078] Since the ultrasound probe is not used and is
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held in the probe holder during Steps 1 to 6 and Steps 9
to 10, top-up charging can be performed.

Example 4

[A case where an examination starts in emergency or 
first aid without inputting patient information]

[0079] An examination is performed along Steps 1 to 2.

1. Scanning by the ultrasound probe is performed.
2. The "End Exam" button is pressed to end the ex-
amination.

[0080] When an examination is performed without in-
putting patient information in this way, this means first
aid and, therefore, charging of the battery of the ultra-
sound probe is cancelled during the flow of the exami-
nation. When it is assumed that many patients are com-
ing, and the frequency that the ultrasound probe returns
to the probe holder is small, the setting may be made
such that top-up charging is performed each time the
ultrasound probe returns to the probe holder.

Example 5

[A case where a preset examination is selected in emer-
gency or first aid]

[0081] An examination is performed along Steps 1 to 3.

1. A preset for first aid or emergency is selected.
2. Scanning by the ultrasound probe is performed.
3. The "End Exam" button is pressed to end the ex-
amination.

[0082] In the preset for first aid or emergency, charging
to the battery of the ultrasound probe is cancelled during
the flow of the examination. However, since a certain
level of frequency that the ultrasound probe returns to
the probe holder is expected, when the residual amount
of power of the battery falls below a threshold value Eth,
the setting may be made such that top-up charging is
performed each time the ultrasound probe returns to the
probe holder. When a preset other than for a first aid and
emergency is selected, the charging method may be au-
tomatically switched to the charging method illustrated
in Fig. 2.

Example 6

[A case where an ultrasound probe to be used differs 
depending on a region to be examined, and the result 
report, charting, and the like are made after image diag-
nosis is first performed]

[0083] An examination is performed along Steps 1 to 8.

1. The patient information input button "New Patient"
is pressed.
2. A screen for inputting patient information is dis-
played and patient information is input.
3. The "Exit" button is pressed to start the examina-
tion. Here, the first ultrasound probe which is used
for the examination is selected.
4. Scanning by the first ultrasound probe is per-
formed.
5. The "End Exam" button is pressed to end the ex-
amination.
6. The result report or the like is made.
7. Explanation to the patient and charting are made.
8. The next patient is called and the "New Patient"
button is pressed.

[0084] In Steps 6 to 8, since the first ultrasound probe
is not used and is held in the probe holder, top-up charg-
ing can be performed to the first ultrasound probe,. In
regard to the ultrasound probes other than the first ultra-
sound probe, top-up charging and refresh charging can
continue until each ultrasound probe is selected for use,
including Steps 3 to 8.

Example 7

[A case where two or more types of ultrasound probes 
are used during an examination, and the result report, 
charting, and the like are made after image diagnosis is 
first performed]

[0085] An examination is performed along Steps 1 to 8.

1. The patient information input button "New Patient"
is pressed.
2. A screen for inputting patient information is dis-
played and patient information is input.
3. The "Exit" button is pressed to start the examina-
tion. Here, the first ultrasound probe to be first used
is selected.
4. Scanning by the first ultrasound probe is per-
formed.
5. The second ultrasound probe to be next used is
selected.
6. The operation of the first ultrasound probe is tem-
porarily stopped.
7. Scanning by the second ultrasound probe is per-
formed.
8. The "End Exam" button is pressed to end the ex-
amination.
9. The result report or the like is made.
10. Explanation to the patient and charting are made.
11. The next patient is called and the "New Patient"
button is pressed.

[0086] In regard to the first ultrasound probe, top-up
charging may be performed during Steps 6 to 11, and in
regard to the second ultrasound probe, top-up charging
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may be performed during Steps 1 to 5 and during Steps
9 to 11.

REFERENCE SIGNS LIST

[0087] 1 ultrasound probe; 2, 41 diagnostic equipment
body; 3 transducer; 4 reception signal processor; 5 par-
allel/serial converter; 6 wireless communication unit; 7
transmission drive unit; 8 transmission controller; 9 re-
ception controller; 10 communication controller; 11 probe
controller; 12 battery controller; 13 battery; 14 power re-
ceiver; 15 discharger; 16 storage unit; 21 wireless com-
munication unit; 22 serial/parallel converter; 23 data stor-
age unit; 24 image producer; 25 display controller; 26
display unit; 27 communication controller; 28 equipment
body controller; 29 operating unit; 30 storage unit; 31
power supply controller; 32 power source unit; 33 probe
holder; 34 power supply unit; 35 phasing adder; 36 image
processor.

Claims

1. An ultrasound diagnostic equipment in which a re-
chargeable ultrasound probe (1) with a built-in bat-
tery (13) and a diagnostic equipment body (2) are
connected together in a wireless manner, an ultra-
sonic beam is transmitted from a transducer array
(3) of the ultrasound probe (1) toward a subject, and
the diagnostic equipment body (2) produces an ul-
trasound image on the basis of reception signals out-
put from the transducer array of the ultrasound probe
having received an ultrasonic echo from the subject,
wherein the diagnostic equipment body (2) includes
a power supply unit (34) which supplies power to the
battery (13) of the ultrasound probe (1), and
a power supply controller (31) which causes the bat-
tery (13) of the ultrasound probe (1) to be charged
on the basis of power supply information to the bat-
tery of the ultrasound probe and the examination sit-
uation in the diagnostic equipment body, CHARAC-
TERIZED IN THAT
the power supply controller is configured to selec-
tively perform refresh charging and top-up charging
using the power supply unit (34),
the power supply controller (31) is configured to de-
termine that it is necessary to charge the battery (13)
when the residual amount of power of the battery
falls below a first threshold value (Eth), and to deter-
mine that it is a refresh charging timing when a timing
of an end of an examination for the day is detected,
the power supply controller (31) is configured to per-
form a refresh charging of the battery (13) using the
power supply unit (34) in a case of determining that
it is necessary to charge the battery, that it is the
refresh charging timing, and that a number of times
of top-up charging of the battery (13) reached a pre-
determined second threshold value (Nth),

the power supply controller (31) is configured to per-
form a top-up charging of the battery (13) using the
power supply unit (34) in a case of determining that
it is necessary to charge the battery, and that it is
not the refresh charging timing or that the number of
times of top-up charging of the battery (13) has not
reached the predetermined second threshold value
(Nth).

2. The ultrasound diagnostic equipment according to
claim 1,
wherein the ultrasound probe (1) has a storage unit
(16) which stores the power supply information.

3. The ultrasound diagnostic equipment according to
claim 1 or 2,
wherein the diagnostic equipment body (2) includes
a probe holder (33) which holds the ultrasound probe
(1), and
the power supply unit (34) supplies power to the bat-
tery of the ultrasound probe held in the probe holder
(33).

4. The ultrasound diagnostic equipment according to
claim 3,
wherein the diagnostic equipment body (2) includes
a plurality of probe holders (33),
the power supply unit (34) supplies power separately
to the batteries (13) of a plurality of ultrasound probes
(1) held in the plurality of probe holders (33), and
the power supply controller (31) causes the batteries
(13) of the plurality of ultrasound probes (1) held in
the plurality of probe holders (33) to selectively per-
form refresh charging and top-up charging using the
power supply unit (34) on the basis of the corre-
sponding power supply information and the exami-
nation situation.

5. The ultrasound diagnostic equipment according to
claim 4,
wherein the power supply controller (31) is config-
ured to determine whether or not refresh charging is
possible in the batteries (13) of the plurality of ultra-
sound probes (1) on the basis of the types of the
plurality of ultrasound probes (1) held in the plurality
of probe holders (33) and the power supply informa-
tion corresponding to the batteries of the plurality of
ultrasound probes (1).

6. The ultrasound diagnostic equipment according to
claim 4 or 5,
wherein the power supply controller (31) is config-
ured to designate an ultrasound probe (1), in which
refresh charging is preferentially performed, from
among the plurality of ultrasound probes (1) on the
basis of the power supply information corresponding
to the batteries (13) of the plurality of ultrasound
probes (1) held in the plurality of probe holders (33).
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7. The ultrasound diagnostic equipment according to
any one of claims 4 to 6,
wherein the power supply controller (31) is config-
ured to designate an ultrasound probe (1), in which
refresh charging is preferentially performed, from
among the plurality of ultrasound probes (1) on the
basis of the examination situations corresponding to
the batteries (13) of the plurality of ultrasound probes
(1) held in the plurality of probe holders (33).

Patentansprüche

1. Ultraschalldiagnoseausrüstung, bei der eine auflad-
bare Ultraschallsonde (1) mit eingebauter Batterie
(13) und einem Diagnoseausrüstungskörper (2)
drahtlos miteinander verbunden sind, von einem
Wandlerarray (3) der Ultraschallsonde ein Ultra-
schallstrahl auf ein Subjekt gesendet wird, und der
Diagnoseausrüstungskörper (2) ein Ultraschallbild
auf der Grundlage des Empfangs von Signalen er-
zeugt, die von dem Wandlerarray der Ultraschallson-
de ausgegeben werden, die ein Ultraschallecho von
dem Subjekt empfangen hat,
wobei der Diagnoseausrüstungskörper (2) enthält:

eine Stromversorgungseinheit (34), die der Bat-
terie (13) der Ultraschallsonde (1) Strom zu-
speist, und
eine Stromzufuhrsteuerung (31), welche die
Batterie (13) der Ultraschallsonde (1) veran-
lasst, aufgeladen zu werden auf der Grundlage
von Stromzufuhrinformation der Batterie der Ul-
traschallsonde und der Untersuchungssituation
des Diagnoseausrüstungskörpers,
dadurch gekennzeichnet, dass
die Stromzufuhrsteuerung konfiguriert ist zum
selektiven Ausführen einer Auffrischladung und
einer Auffüllladung unter Verwendung der
Stromversorgungseinheit (34),
wobei die Stromzufuhrsteuerung (31) konfigu-
riert ist zum Feststellen, dass es notwendig ist,
die Batterie (13) aufzuladen, wenn die Restla-
dung der Batterie unter einen ersten Schwellen-
wert (Eth) fällt, und festzustellen, dass es Zeit
für eine Auffrischladung ist, wenn eine Zeit ent-
sprechend einem Ende einer Untersuchung für
den Tag nachgewiesen wird,
wobei die Stromzufuhrsteuerung (31) konfigu-
riert ist zum Ausführen einer Auffrischladung der
Batterie (13) unter Verwendung der Stromver-
sorgungseinheit (34), falls festgestellt wird, dass
es notwendig ist, die Batterie aufzuladen,
dass es Zeit für eine Auffrischladung ist, und
dass eine Häufigkeit einer Aufladung der Batte-
rie (13) einen vorbestimmten zweiten Schwel-
lenwert (Nth) erreicht hat,
wobei die Stromzuführsteuerung (31) konfigu-

riert ist zum Ausführen einer Auffüllladung der
Batterie (13) unter Verwendung der Stromver-
sorgungseinheit (34), falls festgestellt wird, dass
es notwendig ist, die Batterie aufzuladen, und
dass es nicht Zeit für eine Auffrischladung ist,
oder die Häufigkeit der Auffüllladung der Batte-
rie (13) den vorbestimmten zweiten Schwellen-
wert (Nth) nicht erreicht hat.

2. Ultraschalldiagnoseausrüstung nach Anspruch 1,
bei der die Ultraschallsonde (1) eine Speichereinheit
(16) aufweist, welche die Stromzufuhrinformation
speichert.

3. Ultraschalldiagnoseausrüstung nach Anspruch 1
oder 2,
bei der der Diagnoseausrüstungskörper (2) einen
Sondenhalter (33) zum Halten der Ultraschallsonde
(1) aufweist, und
die Stromversorgungseinheit (34) der Batterie der
von dem Sondenhalter (33) gehaltenen Ultraschall-
sonde Strom zuspeist.

4. Ultraschalldiagnoseausrüstung nach Anspruch 3,
bei der der Diagnoseausrüstungskörper (2) mehrere
Sondenhalter (33) enthält,
die Stromversorgungseinheit (34) den Batterien (13)
mehrerer Ultraschallsonden (1), die in den mehreren
Sondenhaltern (33) gehalten werden, separat Strom
zuspeist, und
die Stromzufuhrsteuerung (31) die Batterien (13) der
mehreren in den mehreren Sondenhaltern (33) ge-
haltenen Ultraschallsonden (13) veranlasst, selektiv
eine Auffrischladung und eine Auffüllladung unter
Verwendung der Stromversorgungseinheit (34) aus-
zuführen, auf der Grundlage der entsprechenden
Stromzufuhrinformation und der Untersuchungssitu-
ation.

5. Ultraschalldiagnoseausrüstung nach Anspruch 4,
bei der die Stromzufuhrsteuerung (31) konfiguriert
ist zum Bestimmen, ob eine Auffrischladung in den
Batterien (13) der mehreren Ultraschallsonden (1)
möglich ist, auf der Grundlage der Typen der meh-
reren Ultraschallsonden (1), die in den mehreren
Sondenhaltern (33) gehalten sind, und der Stromzu-
fuhrinformation entsprechend den Batterien der
mehreren Ultraschallsonden (1).

6. Ultraschalldiagnoseausrüstung nach Anspruch 4
oder 5,
bei der die Stromzufuhrsteuerung (31) konfiguriert
ist, eine Ultraschallsonde (1) zu bezeichnen, in der
eine Auffrischladung vorzugsweise vorgenommen
wird, unter den mehreren Ultraschallsonden (1) auf
der Grundlage der Stromzufuhrinformation entspre-
chend den Batterien (13) der mehreren in den meh-
reren Sondenhaltern (33) gehaltenen Ultraschall-
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sonden (1).

7. Ultraschalldiagnoseausrüstung nach einem derAn-
sprüche 4 bis 6,
bei der die Stromzufuhrsteuerung (31) konfiguriert
ist zum Bezeichnen einer Ultraschallsonde (1) unter
den mehreren Ultraschallsonden (1), in der eine Auf-
frischladung vorzugsweise auszuführen ist, basie-
rend auf den Untersuchungssituationen entspre-
chend den Batterien (13) der mehreren in den meh-
reren Sondenhaltern (33) gehaltenen Ultraschall-
sonden (1).

Revendications

1. Équipement de diagnostic ultrasonore, où une son-
de ultrasonore rechargeable (1) dotée d’une batterie
intégrée (13) et un corps d’équipement diagnostique
(2) sont connectés ensemble sans fil, un faisceau
ultrasonore est transmis d’un réseau de transduc-
teurs (3) de la sonde ultrasonore (1) vers un sujet,
et le corps d’équipement diagnostique (2) produit
une image ultrasonore sur la base de signaux de
réception produits à partir du réseau de transduc-
teurs de la sonde ultrasonore ayant reçu un écho
ultrasonique provenant du sujet,
dans lequel le corps d’équipement diagnostique (2)
inclut :

une unité d’alimentation électrique (34), laquelle
fournit une alimentation électrique à la batterie
(13) de la sonde ultrasonore (1), et
un contrôleur d’alimentation électrique (31), le-
quel fait en sorte que la batterie (13) de la sonde
ultrasonore (1) soit chargée sur la base des in-
formations d’alimentation électrique quant à la
batterie de la sonde ultrasonore et à la situation
d’examen dans le corps d’équipement diagnos-
tique,
caractérisé en ce que
le contrôleur d’alimentation électrique est confi-
guré pour réaliser de manière sélective un char-
gement de rafraîchissement et un chargement
complet à l’aide de l’unité d’alimentation électri-
que (34),
le contrôleur d’alimentation électrique (31) est
configuré pour déterminer qu’il est nécessaire
de charger la batterie (13) lorsque la quantité
résiduelle d’alimentation électrique de la batte-
rie tombe au-dessous d’une première valeur
seuil (Eth), et pour déterminer qu’il s’agit d’une
temporisation de chargement de rafraîchisse-
ment lorsqu’une temporisation d’une fin d’un
examen pour la journée est détectée ;
le contrôleur d’alimentation électrique (31) est
configuré pour réaliser un chargement de rafraî-
chissement de la batterie (13) à l’aide de l’unité

d’alimentation électrique (34) dans un cas de
détermination où il est nécessaire de charger la
batterie, où il s’agit de la temporisation de char-
gement de rafraîchissement, et où un nombre
de fois pour le chargement complet de la batterie
(13) a atteint une seconde valeur seuil prédé-
terminée (Nth) ;
le contrôleur d’alimentation électrique (31) est
configuré pour réaliser un chargement complet
de la batterie (13) à l’aide de l’unité d’alimenta-
tion électrique (34) dans un cas de détermina-
tion où il est nécessaire de charger la batterie,
et où il ne s’agit pas de la temporisation de char-
gement de rafraîchissement, ou où le nombre
de fois pour le chargement complet de la batterie
(13) n’a pas atteint la seconde valeur seuil pré-
déterminée (Nth).

2. Équipement de diagnostic ultrasonore selon la re-
vendication 1,
dans lequel la sonde ultrasonore (1) présente une
unité de stockage (16), laquelle stocke des informa-
tions d’alimentation électrique.

3. Équipement de diagnostic ultrasonore selon la re-
vendication 1 ou 2,
dans lequel le corps d’équipement diagnostique (2)
inclut un support de sonde (33), lequel supporte la
sonde ultrasonore (1), et
l’unité d’alimentation électrique (34) fournit l’alimen-
tation électrique à la batterie de la sonde ultrasonore
supportée dans le support de sonde (33).

4. Équipement de diagnostic ultrasonore selon la re-
vendication 3,
dans lequel le corps d’équipement diagnostique (2)
inclut une pluralité de supports de sondes(33) ;
l’unité d’alimentation électrique (34) fournit l’alimen-
tation électrique séparément aux batteries (13)
d’une pluralité de sondes ultrasonores (1) suppor-
tées dans la pluralité de supports de sondes (33), et
le contrôleur d’alimentation électrique (31) fait en
sorte que les batteries (13) de la pluralité de sondes
ultrasonores (1) supportées dans la pluralité de sup-
ports de sondes (33) réalisent sélectivement un
chargement de rafraîchissement et un chargement
complet à l’aide de l’unité d’alimentation électrique
(34) sur la base des informations d’alimentation élec-
trique correspondantes et de la situation d’examen.

5. Équipement de diagnostic ultrasonore selon la re-
vendication 4,
dans lequel le contrôleur d’alimentation électrique
(31) est configuré pour déterminer s’il est possible
ou non de réaliser un chargement de rafraîchisse-
ment dans les batteries (13) de la pluralité de sondes
ultrasonores (1) sur la base des types de la pluralité
de sondes ultrasonores (1) supportées dans la plu-
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ralité de supports de sondes (33) et des informations
d’alimentation électrique correspondant aux batte-
ries de la pluralité de sondes ultrasonores (1).

6. Équipement de diagnostic ultrasonore selon la re-
vendication 4 ou 5,
dans lequel le contrôleur d’alimentation électrique
(31) est configuré pour désigner une sonde ultraso-
nore (1), où un chargement de rafraîchissement est
réalisé de manière préférentielle, parmi la pluralité
de sondes ultrasonores (1) sur la base des informa-
tions d’alimentation électrique correspondant aux
batteries (13) de la pluralité de sondes ultrasonores
(1) supportées dans la pluralité de supports de son-
des (33).

7. Équipement de diagnostic ultrasonore selon l’une
quelconque des revendications 4 à 6,
dans lequel le contrôleur d’alimentation électrique
(31) est configuré pour désigner une sonde ultraso-
nore (1), où un chargement de rafraîchissement est
réalisé de manière préférentielle, parmi la pluralité
de sondes ultrasonores (1) sur la base des situations
d’examen correspondant aux batteries (13) de la plu-
ralité de sondes ultrasonores (1) supportées dans la
pluralité de supports de sondes (33).
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的充电操作并继续直到电池的剩余电量变为最大值Ef。当不是刷新充电
定时并且当电池充电次数未达到阈值Nth时，执行充电充电而不使电池放
电。
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