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POWER SUPPLY DEVICE FOR SURGICAL
INSTRUMENT, USING ULTRASONIC WAVES

TECHNICAL FIELD

[0001] The present invention relates to a device for supply-
ing power to a surgical apparatus using ultrasonic waves,
more particularly, to a device for supplying power to a surgi-
cal operation apparatus using heat generation of ultrasonic
wave. The degree of amputating a surgical site or stopping
bleeding can be freely and easily adjusted according to the
intension of a user, while minimizing the heat generation of
the surgical apparatus using ultrasonic waves, so that the user
can operate the apparatus with improved convenience.

BACKGROUND ART

[0002] Recently, surgical apparatuses using ultrasonic
waves are being developed. Among them, the surgical appa-
ratus such as Harmonic Scalpel which can cut and stop bleed-
ing at the same time is playing an important role in laparo-
scopic surgery.

[0003] However, those apparatuses equipped with power
supply devices which applies power at a constant intensity of
current are commercialized, and there is yet no power supply
device which can supply power suitable for a surgical appa-
ratus using ultrasonic waves which have been developed.
[0004] Accordingly, since the surgical apparatuses using
ultrasonic waves use power supply devices which can supply
aconstant current only, such surgical apparatuses are liable to
easy failure due to excessive heat generation.

[0005] Such problem also involves the problem that the
cutting and/or stopping bleeding at a surgical site cannot be
freely controlled by the intention of the user.

[0006] In addition, newly developed surgical apparatuses
using ultrasonic waves provide for a switch on the surgical
apparatus for controlling current even though the apparatus is
designed to provide a constant current.

[0007] However, such configuration also cannot dissolve
the problem that cannot minimize heat generation. In addi-
tion, since a user must control the current using the control
switch continuously, leading to fatigue in the hand, deterio-
rating user convenience, the technical problem still exists to
be dissolved.

DETAILED DESCRIPTION OF THE INVENTION

Technical Objects

[0008] To solve above described problem, an aspect of the
present invention is to provide a power supply device for a
surgical apparatus using ultrasonic waves which can control
the speed of degree of cutting and stopping bleeding at a
surgical site according to the intention of a user, while enables
to minimize heat generation of the surgical apparatus using
ultrasonic waves.

[0009] In addition, another aspect of the present invention
is to provide a power supply device for a surgical apparatus
using ultrasonic wave which can improve user convenience.

[0010] The invention is not restricted to the embodiments
set forth herein. The above and other aspects of the invention
will become apparent to those skilled in the art to which the
invention pertains by referencing the detailed description of
the invention below.
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Means for Achieving the Technical Object

[0011] The technical object of the present invention to
solve above described problem is to provide a power supply
device for a surgical apparatus which can cut and stop bleed-
ing of a surgical site using ultrasonic waves, the device com-
prising: a current regulating unit which controls the intensity
of the electric current flowing into the ultrasonic vibrator of
the surgical apparatus in order to control the intensity of the
ultrasonic waves, wherein the current regulating unit can
control the intensity of the current by periodically reducing
the current flowing into the vibrator.

[0012] Here, the current regulating unit may be activated
after the vibrator has started vibration so that the initial vibra-
tion of the vibrator may not be disturbed by the control of the
current flowing into the vibrator by the current regulating
unit.

[0013] Meanwhile, regarding the intensity of the current
flowing into the vibrator, a minimum intensity of the current
which enables the vibrator to keep vibrating is defined as a
first current intensity, a maximum intensity of the current
which enables the vibrator to keep vibrating is defined as a
third current intensity, and a certain intensity of the current
determined by a user, between the first and the third intensi-
ties, is defined as a second current intensity, where, ifthe user
intends to cut a surgical site using the surgical apparatus, the
current regulating unit controls the intensity of the current
flowing into the vibrator between the second and the third
intensities, with the second current intensity repeats periodi-
cally for a predetermined time period, and if the user intends
to stop bleeding from the surgical site, the current regulating
unit controls the intensity of the current flowing into the
vibrator between the second and the first intensities, with the
first current intensity repeats periodically for a predetermined
time period.

[0014] Here, the intensity of the current flowing into the
vibrator can be defined in a plurality of intensity levels
according to the intension of the user between the first and the
third current intensities, and can configure that a current
intensity lower than that of the second intensity repeats peri-
odically for a predetermined time period.

[0015] Meanwhile, the current regulating unit, if the user
intends to cut a surgical site using the surgical apparatus using
ultrasonic wave, first apply a current whose intensity is higher
than the intensity required to initiate vibration of the vibrator
into the vibrator to start the vibration, and reduce the intensity
of the current periodically for a predetermined time period.
[0016] Here, let the intensity of the current required to
initiate the vibration of the vibrator is between from about
0.55 A to about 0.65 A, then the intensity of the current higher
than the intensity of the current required to initiate the vibra-
tion of the vibrator, for example, is between from about 1.30
Ato about 1.40 A, and the intensity of the current flowing into
the vibrator which is reduced for a predetermined time can be
between from about 0.30 A to about 0.40 A.

[0017] Inaddition, if the user intends to stop bleeding of the
surgical site by reducing the intensity of the ultrasonic waves
generated by the surgical apparatus, the current regulating
unit can control the current to a level lower than that required
to start vibration of the vibrator flowing into the vibrator
periodically for a predetermined time period.

[0018] Here, let the intensity of the current required to
initiate the vibration of the vibrator is between from about
0.55 A to about 0.65 A, then the intensity of the current
flowing into the vibrator which is lower than the level
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required to initiate vibration of the vibrator can be between
from about 0.30 A to about 0.40 A.

[0019] Meanwhile, the operation of the current regulating
unit can be controlled by an independent controller isolated
from the surgical apparatus, in addition, the controller can be
configured to control the current regulating unit by a radio
control.

Effects of the Invention

[0020] According to the power supply device in accordance
with an embodiment of the present invention for a surgical
apparatus using ultrasonic waves, the speed and degree of
cutting and stopping bleeding of a surgical site can be con-
trolled freely and easily by the user by controlling the inten-
sity of the current flowing into the vibrator via the current
regulating unit, and can minimize heat generation of the sur-
gical apparatus by preventing unreasonably high vibration
and ultrasonic wave generation.

[0021] Since the current regulating unit can be so config-
ured as to be able to be controlled by an independent control-
ler isolated from the surgical apparatus, in addition, the user
of the surgical apparatus can be free from the operation of the
controller, improving user convenience.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] FIG.1isanembodiment of the power supply device
in accordance with an embodiment of the present invention
and a surgical apparatus using ultrasonic waves which
receives power from the power supply device.

[0023] FIG. 2 is a view of a modification of the controller
included in the embodiment of FIG. 1 and a front, cut of view
of the surgical apparatus using ultrasonic waves.

[0024] FIGS.3 to 7 are the graphs for describing the opera-
tion of the current regulating unit included in an embodiment
of the power supply device for a surgical apparatus using
ultrasonic waves.

NUMBERING SCHEME OF THE MAJOR PARTS

OF THE DRAWINGS
[0025] 100: surgical apparatus using ultrasonic waves
[0026] 110: vibrator
[0027] 112: cutter
[0028] 120: ultrasonic wave generating switch
[0029] 130: jaw switch
[0030] 132:jaw
[0031] 200: embodiment of the present invention includ-

ing a current regulating unit

[0032] 210: current regulating unit
[0033] 220: current control switch
[0034] 230, 230" controller;
[0035] 240: display

MODE FOR CARRYING OUT THE INVENTION

[0036] An embodiment of the single port surgical trocar in
accordance with the present invention is described herein
below by referring to the accompanying drawings. In the
description of the present invention, known functions and/or
configuration can be omitted in order to clarify the spirit of the
present invention.

[0037] To begin with, a surgical apparatus using ultrasonic
waves is described before describing an embodiment of the
power supply device for a surgical apparatus using ultrasonic
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waves in accordance with an embodiment of the present
invention by referring to FIGS. 1 and 2.

[0038] Here, FIG. 1 is an embodiment of the power supply
device in accordance with an embodiment of the present
invention and a surgical apparatus using ultrasonic waves
which receives power from the power supply device and FIG.
2 is a view of a modification of the controller included in the
embodiment of FIG. 1 and a front, cut of view of the surgical
apparatus using ultrasonic waves.

[0039] As shown in FIGS. 1 and 2, a surgical apparatus
using ultrasonic waves 100 cuts or stops bleeding at a surgical
site by delivering ultrasonic waves from a cutting member
112.

[0040] Here, the basic configuration to deliver ultrasonic
waves to the cutting member 112 includes a vibrator 110
which is configured with electrodes arranged in between a
plurality of ceramics to allow current flow which controls the
degree of the vibration.

[0041] As an on-off switch for the vibrator 110, an ultra-
sonic wave generation switch 120 is provided. As described
earlier in the Background section, a plurality of ultrasonic
wave generation switches 120 are provided in the conven-
tional art, in order to control the degree of the vibration of the
vibrator 110, differently, an embodiment 200 of the power
supply device for a surgical apparatus in accordance with the
present invention may be provided with only one.

[0042] In addition, the surgical apparatus using ultrasonic
waves 100 can be provided with a jaw 132 adjacent to the
cutting member 112 to so that the cutting member 112 can
easily cut and stop bleeding at a surgical site, wherein the jaw
132 can be controlled by a jaw switch 130 provided adjacent
to the ultrasonic wave generation switch 120.

[0043] The surgical apparatus using ultrasonic waves 100
so configured, as described in the Background section, is
subject to heat generation in the course of generating and
transmitting ultrasonic waves, In addition, the user has to
keep holding the device for a long time, feeling fatigue, rais-
ing a demand for an improvement for user convenience.
[0044] Accordingly, the significance of the embodiment
200 of a power supply device for a surgical apparatus using
ultrasonic waves in accordance with the present invention is
that it can dissolve above described problems.

[0045] Referring to FIGS. 1 and 2, an embodiment 200 of
the power supply device for a surgical apparatus using ultra-
sonic waves in accordance with the present invention com-
prises a current regulating unit 210.

[0046] Here, the current regulating unit 210 is configured to
control the intensity of the current flowing into the vibrator
110 to regulate the intensity of the ultrasonic waves generated
at the surgical apparatus using ultrasonic waves 100.

[0047] The function of the current regulating unit 210 is to
regulate the intensity of the current flowing into the vibrator
110 in such a manner that it can reduce the intensity of the
current flowing into the vibrator 110 periodically for a pre-
determined time period. Further details will be described
referring to FIGS. 3 to 7, after describing an additional con-
figuration to the embodiment 200 of the power supply device
for a surgical apparatus using ultrasonic waves in accordance
with the present invention.

[0048] Inaddition, an embodiment 200 of the power supply
device for a surgical apparatus using ultrasonic waves in
accordance with the present invention can further comprise a
current control switch 220, a controllers 230 and 230, and a
display 240 in addition to the current regulating unit 210.
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[0049] Here, the current control switch 220 is configured to
be connected to the current regulating unit 210 and able to
control the current regulating unit 210 in an embodiment 200
in accordance of the power supply device in accordance with
the present invention for a surgical apparatus using ultrasonic
waves configured in a box type.

[0050] Meanwhile, the controllers 230 and 230" are pro-
vided to control the operation of the current regulating unit
210 even when the user or an assistant who operates the
current control switch 220 is not within the arm’s reach to the
embodiment 200 of the power supply device for a surgical
apparatus using ultrasonic waves in accordance with the
present invention.

[0051] These controllers 230 and 230 shall be separated
from the surgical apparatus using ultrasonic waves 100 so that
it is not controlled by the surgical apparatus using ultrasonic
waves 100 held by the user to further improve user conve-
nience.

[0052] In addition, as shown in FIG. 1, the controllers 230
and 230' can be a wired controller 230 with buttons, or as
shown in FIG. 2, a radio controller 230" with a dial. It would
be apparent for those skilled in the art that the configuration of
these controllers 230 and 230" can be diverse, and thus, they
do not limit the scope of the present invention.

[0053] Meanwhile, the display 240 is provided to show the
condition of the embodiment 200 of the power supply device
for a surgical apparatus using ultrasonic waves in a visible
manner, including the information of the control of the cur-
rent regulating unit 210 as well as other information related
with the surgical apparatus using ultrasonic waves 100 in a
diversified way. it would be also apparent that the configura-
tion of the display can be modified in various ways without
limiting the scope of the present invention.

[0054] Herein below, of the embodiment 200 of the power
supply device for a surgical apparatus using ultrasonic waves
in accordance with the present invention, the current regulat-
ing unit 210 which was not described in detail is described by
referring to FIGS. 3 to 7. In addition, the functionality and
effects of the embodiment 200 of the power supply device for
a surgical apparatus using ultrasonic waves in accordance
with the present invention are described in further details.
[0055] Here, FIGS. 3 to 7 are the graphs for describing the
operation of the current regulating unit included in an
embodiment of the power supply device for a surgical appa-
ratus using ultrasonic waves.

[0056] Asshownin FIGS. 3to 7, the current regulating unit
210regulates the intensity of the current to 12 which flows into
the vibrator 110 so that the vibrator 110 can start vibration.
[0057] This is intended to control the intensity of the cur-
rent flowing into the vibrator 110 by the current regulating
unit 210 to allow the vibrator to start generating ultrasonic
waves and the current regulating unit 210 begins operation
after the vibrator 110 has started vibration.

[0058] After the vibrator 110 has received a current whose
intensity is sufficient to start vibration of the vibrator 110, the
current regulating unit 210 regulates the intensity of the cur-
rent flowing into the vibrator 110, as shown in FIGS. 3 to 7, in
a diversity of manners. A general description is provided
before describing the cases of FIGS. 3 to 7 respectively.
[0059] Beforehand, the intensities of the current depicted in
FIGS. 3 to 7 are defined: A first current intensity il is the
minimum current intensity, of the current flowing into the
vibrator 110, which enables continuous generation of ultra-
sonic waves, and the third current intensity i3 is the maximum
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current intensity, of the current flowing into the vibrator 110,
which enables continuous generation of ultrasonic waves. In
addition, a second current intensity i2 is an intensity defined
by the user between the first current intensity i1 and the third
current intensity i3 according to the user’s reference. In FIGS.
3 to 7, it is assumed that the user has defined the second
current intensity i2 as the intensity of current with which the
vibrator 110 can start vibration.

[0060] Describing the current regulating unit 210 assuming
the intensities of the currents so defined and depicted in FIGS.
3to 7, the current regulating unit 210 can be described largely
in two cases.

[0061] Firstly, if the user intends to cut a surgical site using
the surgical apparatus using ultrasonic waves 100, the inten-
sity of the ultrasonic waves must be high to burn away the site,
the intensity of the current flowing into the vibrator 110 shall
be between the second current intensity i2 and the third cur-
rent intensity i3, and the second current intensity i2 shall
repeated periodically for a predetermined time.

[0062] Next, if the user intends to stop bleeding at the
surgical site using the surgical apparatus using ultrasonic
waves 100, the intensity of the ultrasonic waves must not be
high to coagulate the blood, the intensity of the current flow-
ing into the vibrator 110 shall be between the first current
intensity i1 and the second current intensity i2 and the first
current intensity i1 shall be repeated periodically for a prede-
termined time.

[0063] Here, the predetermined time is defined by the
manufacturer or the user taking into consideration the mate-
rial, shape, and size of the vibrator 110, and the intensity of
the current and time of the current flowing into the vibrator
110, during which the intensity of the current flowing into the
vibrator 110 is controlled at a low level in order to protect the
vibrator 110 from any problem during vibration.

[0064] For example, if the vibrator 110 is a ceramic disc
having athickness of about 2 mm, and about 0.78 A of current
1s applied to the vibrator 110 for about 2 s, the predetermined
time for applying the current to the vibrator 110 can be set up
by about 1 s, and during this time, the intensity of the current
flowing into the vibrator 110 can be reduced to about 0.67 A.
[0065] This adjustment can be compared to an audio
speaker system connected to an amplifier. If the speaker sys-
tem keeps outputting at the maximum level, the vibrating disc
can be damaged. To prevent this, the output from the ampli-
fied is reduced periodically. (It would be apparent for those
skilled in the art that this example of'a speaker system is solely
for a metaphor, which is different from the principle of the
present invention. Those skilled in the art shall read the
detailed description of the present invention for full under-
standing.)

[0066] Inaddition, the intensities of the current flowing into
the vibrator 110 need not be classified into three levels, from
il to i3. That is, the intensity of the current flowing into the
vibrator 110 can be defined in a plurality of intensity levels
according to the intension of the manufacturer or user
between the first current intensity i1 and the third current
intensity i3, and the current regulating unit 210 will control
the current input at a lower level than the second current
intensity i2 repeating periodically for a predetermined time
period.

[0067] In addition, according to the above description, it
may be misunderstood that, the cutting and stopping bleeding
at a surgical site using the surgical apparatus using ultrasonic
waves 100 are divided independently, since the energy levels



US 2016/0213394 Al

required for cutting and stanching are the same, the descrip-
tion is focused on the surgical site only, and as the case may
be, stanching may be applied during cutting and vice versa,
which will be apparent for those skilled in the art.

[0068] The description above is described in further details
herein below referring to the accompanying drawings.
[0069] If the user intends to cut a surgical site using the
surgical apparatus using ultrasonic waves 100 by increasing
the intensity of the ultrasonic waves, as shown in FIG. 3, the
user will apply a current of a third intensity 13 to the vibrator
110, which is higher that the intensity of the current required
to start vibration of the vibrator 110 (exemplified as a second
intensity of currenti2), and the intensity of the current applied
to the vibrator 110 can be reduced repeatedly for a predeter-
mined time period, by the control function of the current
regulating unit 210.

[0070] Here, to exemplify the intensities of the currents
from 11 to 13 with a concrete figures, assuming the intensity of
the current required to initiate the vibration of the vibrator 110
is between from about 0.55 A to about 0.65 A, then the
intensity of the current higher than the intensity of the current
required to initiate the vibration of the vibrator 110 is between
from about 1.30 A to about 1.40 A, and the intensity of the
current flowing into the vibrator 110 reduced for a predeter-
mined time can be between from about 0.30 A to about 0.40
A.

[0071] These values are exemplified by taking into consid-
eration the frequency of the ultrasonic waves delivered at the
cutting member 112 of the surgical apparatus using ultrasonic
waves 100, and the performance and function of the circuits
included in the exemplary embodiment 200 of the power
supply device for a surgical apparatus using ultrasonic waves
in accordance with the present invention. Those skilled in the
art will be able to modify and implement these values accord-
ing to these conditions without significant difficulties, and it
would be apparent that these values, in addition to the values
provided below, shall not limit the scope of the present inven-
tion.

[0072] Ifthe user intends to stanch a surgical site using the
surgical apparatus using ultrasonic waves 100 by decreasing
the intensity of the ultrasonic waves, as shown in FIG. 4, the
user will be able to control the current regulating unit 210 so
that a current of a first intensity il is applied to the vibrator
110, which is lower that the intensity of the current required to
start vibration of the vibrator 110 (exemplified as a second
intensity of current i2), and the first intensity of current il can
be applied to the vibrator 110 repeatedly for a predetermined
time period, by the control function of the current regulating
unit 210.

[0073] Here, to exemplify the intensities of the currents
from 11 to 13 with a concrete figures, assuming the intensity of
the current required to initiate the vibration of the vibrator 110
is between from about 0.55 A to about 0.65 A, then the
intensity of the current lower than the intensity of the current
required to initiate the vibration of the vibrator 110 is between
from about 0.30 A to about 0.40 A.

[0074] Inaddition, even if the purpose of the surgical appa-
ratus using ultrasonic waves 100, that is, cutting or stopping
bleeding of a surgical site, is not clear, the current regulating
unit 210 can be controlled to control the current flowing into
the vibrator 110 as shown in FIG. 510 7.

[0075] That is, as shown in FIG. 5, the current regulating
unit 210 can be operated so that the current oscillates from
high to low levels of intensity with reference to the intensity
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of the current required to start vibration of the vibrator 110
(exemplified by the second current intensity 12). This type of
operation will be useful when the surgical apparatus using
ultrasonic waves 100 is used to stop bleeding from a portion
of the surgical site cut with the apparatus.

[0076] In addition, as shown in FIG. 6, the intensity of the
current flowing into the vibrator 110 is controlled in a similar
manner with the case illustrated in FIG. 3, having the intensity
ofthe third current i3 be lower than that depicted in F1G. 3 and
applied to the vibrator 110, and then reducing the intensity of
the current applied to the vibrator 110 periodically, using the
current regulating unit 210. The purpose of use of the surgical
apparatus using ultrasonic waves in this case will be in
between the purpose of the surgical apparatus using ultra-
sonic waves 100 described by referring to FIG. 3 and the
purpose of the surgical apparatus using ultrasonic waves 100
described by referring to FIG. 5.

[0077] Inaddition, as shown in FIG. 7, the intensity of the
current flowing into the vibrator 110 is controlled in a similar
manner with the case illustrated in FIG. 4, having the intensity
ofthe first current i1 be higher than that depicted in F1G. 4 and
applied to the vibrator 110 repeatedly in a periodic manner,
using the current regulating unit 210. The purpose of use of
the surgical apparatus using ultrasonic waves in this case will
be in between the purpose of the surgical apparatus using
ultrasonic waves 100 described by referring to FIG. 4 and the
purpose of the surgical apparatus using ultrasonic waves 100
described by referring to FIG. 5.

[0078] In accordance with an embodiment 200 of the
present invention described above, using an power supply
device for a surgical apparatus using ultrasonic waves the
speed and degree of cutting and stopping bleeding of a sur-
gical site can be controlled by the intensity of the current
flowing into the vibrator 110 via a current regulating unit 210,
according to the intension of the user freely and easily. In
addition, the heat generation in the surgical apparatus using
ultrasonic waves 100 can be minimized by preventing exces-
sive vibration and ultrasonic wave generation at the cutting
member 112, which can improve the durability of the surgical
apparatus using ultrasonic waves 100.

[0079] Inaddition, since the current regulating unit 210 can
be controlled with the controllers 230 and 230" separate from
the embodiment 200 of the power supply device for a surgical
apparatus using ultrasonic waves 100 in accordance with the
present invention, the user need not control the generation and
intensity of the ultrasonic waves generated in the surgical
apparatus using ultrasonic waves, improving user conve-
nience.

[0080] In addition, even when the surgical apparatus using
ultrasonic waves 100 and the embodiment 200 of the power
supply device for a surgical apparatus using ultrasonic waves
in accordance with the present invention are setup on a robot
system, the speed and degree of cutting and stopping bleeding
at a surgical site can be precisely controlled according to the
intension of the user freely and easily. In addition, the dura-
bility of the surgical apparatus using ultrasonic waves 100 and
the robot system mounting the same can be improved by
preventing excessive vibration and ultrasonic wave genera-
tion at the vibrator 110 or cutting member 112.

[0081] Inaddition, when the surgical apparatus using ultra-
sonic waves 100 and the embodiment 200 of the power supply
device for a surgical apparatus using ultrasonic waves in
accordance with the present invention is mounted on a robot
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system, the current regulating unit 210 can still be controlled
by separate controllers 230 and 230", still improving the user
convenience.

[0082] From the foregoing it is believed that those skilled in
the pertinent art will recognize the meritorious advancement
of this invention and will readily understand that while the
present invention has been described in association with a
preferred embodiment thereof, and in the accompanying
drawings, numerous changes and modifications may be made
therein by those skilled in the art without departing from the
spirit and scope of this invention. Therefore, the modifica-
tions and changes shall not be interpreted independently from
the technical spirit and point of view, and the modified
embodiments shall be interpreted to be within the scope of the
present invention.

What is claimed is:

1. A power supply device for a surgical apparatus for cut-
ting or stopping bleeding at a surgical site using ultrasonic
waves, comprising:

a current regulating unit for controlling the intensity of the
electric current flowing in to a vibrator provided in the
surgical apparatus in order to control the intensity of the
ultrasonic waves generated by the surgical apparatus,

wherein the current regulating unit, is characterized by
controlling the intensity of the current flowing into the
vibrator so that the intensity of the current flowing into
the vibrator is reduced periodically for a predetermined
time.

2. The power supply device for a surgical apparatus using
ultrasonic waves of claim 1, wherein the current regulating
unit, is characterized by being activated after the vibrator has
started vibration in order to prevent the initiation of the vibra-
tion by controlling the intensity of the current flowing into the
vibrator.

3. The power supply device for a surgical apparatus using
ultrasonic waves of claim 2, of the intensity levels of the
current flowing into the vibrator, let the first current intensity
is a minimum intensity enabling continuous generation of
ultrasonic waves, and let the third current intensity is a maxi-
mum intensity enabling continuous generation of ultrasonic
waves, and a second current intensity is between the first and
third intensities, defined by the user,

wherein the current regulating unit, if the user intends to
cut a surgical site using the surgical apparatus, shall
control theintensity of the current flowing into the vibra-
tor remain between the second and the third current
intensities, and the intensity of the second current inten-
sity varies periodically for a predetermined time period,

ifthe user intends to stanch a surgical site using the surgical
apparatus, shall control the intensity of the current flow-
ing into the vibrator remain between the first and second
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current intensities, and the intensity of the first current
intensity varies periodically for a predetermined time
period.

4. The power supply device for a surgical apparatus using
ultrasonic waves of claim 3, wherein the intensity of the
current flowing into the vibrator is divided into a plurality of
intensity levels according to the determination of the user
between the first current intensity and the third current inten-
sity, characterized in that, a current having an intensity lower
than the second current intensity appears periodically for a
predetermined time period.

5. The power supply device for a surgical apparatus using
ultrasonic waves of claim 2, wherein the current regulating
unit, if the user intends to cut a surgical site using the surgical
apparatus using ultrasonic wave, first apply a current whose
intensity is higher than the intensity required to initiate vibra-
tion of the vibrator into the vibrator to start the vibration, and
reduce the intensity of the current periodically for a predeter-
mined time period.

6. The power supply device for a surgical apparatus using
ultrasonic waves of claim 5, wherein, letting the intensity of
the current required to initiate the vibration of the vibrator is
between from about 0.55 A to about 0.65 A, then the intensity
of the current higher than the intensity of the current required
to initiate the vibration of the vibrator, for example, is
between from about 1.30 A to about 1.40 A, and the intensity
of the current flowing into the vibrator which is reduced for a
predetermined time can be between from about 0.30 A to
about 0.40 A.

7. The power supply device for a surgical apparatus using
ultrasonic waves of claim 2, if the user intends to stop bleed-
ing of the surgical site by reducing the intensity of the ultra-
sonic waves generated by the surgical apparatus, the current
regulating unit can control the current to a level lower than
that required to start vibration of the vibrator flowing into the
vibrator periodically for a predetermined time period.

8. The power supply device for a surgical apparatus using
ultrasonic waves of claim 7, wherein, let the intensity of the
current required to initiate the vibration of the vibrator is
between from about 0.55 A to about 0.65 A, then the intensity
of the current flowing into the vibrator which is lower than the
level required to initiate vibration of the vibrator can be
between from about 0.30 A to about 0.40 A.

9. The power supply device for a surgical apparatus using
ultrasonic waves of any one of claim 1 to claim 8, wherein the
current regulating unit, is characterized by being controlled
by a separate controller from the surgical apparatus.

10. The power supply device for a surgical apparatus using
ultrasonic waves of 9, wherein the controller is characterized
by being configured to control the operation of the current
regulating unit via a radio communication.
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