
1 DESCRIPTION TITLE OF INVENTION: HIGH-FREQUENCY TREATMENT DEVICE 5
TECHNICAL FIELD [0001]The present invention relates to the technical field
of a high-frequency treatment device which treats the skin by applying a
high-frequency signal to the skin. 10 BACKGROUND ART [0002]A high-frequency
treatment device applies a high-frequency signal to facial skin, skin of
the hands and feet or the like so as to satisfy the requirements for
anti-aging, acne cure, treatment of spots, freckles or other skin problems
15 in order to produce a more beautiful skin. This kind of high-frequency
treatment device is disclosed for example in Patent document 1. [0003]With
the conventional high-frequency treatment 20 device, when a
current-carrying stimulation mode is set by a user with an input operation,
a prescribed electric pressure is applied between electrodes for
skin-contact. Accordingly, a weak electric current is supplied between the
electrodes which contact the user's skin. The current-carrying 25
stimulation enables one to provide the aforementioned efficacy for
producing beautiful skin. PRIOR ART DOCUMENT PATENT DOCUMENT 30[0004] 



Patent Document 1: International Publication No. WO2006/131997 SUMMARY OF
THE INVENTION 35 TECHNICAL PROBLEMS [0005]Electrodes of a conventional
high-frequency  2 treatment device are positionally-fixed on two points.
Accordingly, it carries the danger of causing burns or other accidents,
when the high-frequency signal is applied to the skin excessively (for
example, when the high-frequency signal 5 is applied more than 0.1 to 0.3
W/cm2 in cycles of 4 to 10 seconds). [0006]In order to solve the problems
described above, the present invention allows one to inhibit the excessive
10 high-frequency signal application to the skin so that burns or other
accidents can be prevented from occurring. SOLUTION TO PROBLEM [0007]The
high-frequency treatment device according to 15 the present invention is
comprised of a signal generation means which generates a high-frequency
signal, a pair of terminal means which applies the high-frequency signal
generated by the signal generation means to skin, and a current-carrying
region change means which changes the current-carrying region between 20
the positional region of the pair of terminal means on the skin while the
high-frequency signal is being applied. [0008]The current-carrying region
change means of the high-frequency treatment device of the present
invention is 



25 comprised of a power transmission means which changes the position of at
least one of the pair of terminal means on the skin when it is activated
and a control means which activates the power transmission means while the
high-frequency signal is being applied. 30 [0009]The current-carrying
region change means of the high-frequency treatment device of the present
invention is further comprised of a current-carrying condition measurement
means which measures a condition of the high-frequency signal 35
application and the control means which measures the current-carrying
condition by means of the current-carrying  3 condition measurement means
when at least one of the pair of terminal means is moved and then activates
the power transmission means when the current-carrying condition reaches a
predetermined state. [0010]At least one of the pair of terminal means of
the high-frequency treatment device of the present invention is rotatably
placed centering a rotating shaft which is in a direction that penetrates
the skin. The power transmission 10 means rotates at least one of the pair
of terminal means around the rotating shaft when it is activated. [0011]The
other one of the pair of terminal means of the      high-frequency
treatment device of the present invention. is 15 placed on the rotating
shaft. [0012]At least one of the pair of terminal means of the
high-frequency treatment device of the present invention is formed as a
rotating body which rotates on the skin. The power , 20 transmission means
rotates at least one of the pair of terminal means when it is activated. 



[0013]Either one of the pair of terminal means of the high-frequency
treatment device of the present invention is 25 provided with two or more
switching terminal means which are independent of each other and apply the
high-frequency signal generated by the signal generation means to the skin.
The current-carrying region change means is provided some means as follows:
a switch means which switches the switching terminal 30 means which applies
the high-frequency signal when it is activated; a current-carrying
condition measurement means which measures a condition of the
high-frequency signal application; and a control means which measures the
current-carrying condition by means of the current-carrying 35 condition
measurement means when the switching terminal means is switched, and
activates the switch means when the  4 current-carrying condition reaches a
predetermined state. [0014]The pair of terminal means of the high-frequency
treatment device of the present invention is provided with two or more
switching terminal means which are independent of each 5 other and apply
the high-frequency signal generated by the signal generation means to the
skin. The current-carrying region change means is provided with some means
as follows: a pair of switch means which is placed corresponding to the
pair of terminal means and switches the switching terminal means 10 which
apply the high-frequency signal to the skin when it is activated; a
current-carrying condition measurement means which measures the condition
of the high-frequency signal application; and a control means which
measures the current-carrying condition by means of the current-carrying 15
condition measurement means when the switching terminal means is switched,
and activates at least one of the switch means when the current-carrying
condition reaches the predetermined state. 20 [0015]The high-frequency
treatment device of the present invention is comprised of some means as
follows: a signal generation means which generates the high-frequency
signal; a pair of terminal means which applies the high-frequency signal
generated by the signal generation means to the skin; and a 25 signal
application control means which determines suitability for the
high-frequency signal application so as to control the high-frequency
signal application based on the result thereof. [0016]The signal
application control means of the 



30 high-frequency treatment device of the present invention is provided
with some means as follows: a motion sensing means which senses movements
of the pair of terminal means onto the skin; and a control means which
controls the signal generation means so as to increase the level of the
high-frequency signal 35 above a specified threshold value while movements
of at least one of the pair of terminal means is being sensed by the motion
sensing means. [0017]The control means of the high-frequency treatment
device of the present invention controls the signal generation means so as
to decrease the level of the high-frequency signal 5 below the specified
threshold value when movements of the pair of terminal means have become
undetectable by the motion sensing means. [0018]The control means of the
high-frequency treatment 10 device of the present invention is further
comprised of a current-carrying condition measurement means which measures
the condition of the high-frequency signal application. When movements of
the pair of terminal means have become undetectable by the motion sensing
means, the control means 15 measures the current-carrying condition by
means of the current-carrying condition measurement means. Subsequently,
when the current-carrying condition reaches the predetermined state, it
controls the signal generation means so as to decrease the level of the
high-frequency signal below the specified 20 threshold value. [0019]The
signal application control means of the 



high-frequency treatment device of the present invention is provided with
some means as follows: a contact sensing means 25 which senses contacts
between the pair of terminal means and the skin; a current-carrying
condition measurement means which measures a condition of the
high-frequency signal application; and a control means which controls the
signal generation means so as to increase the level of the high-frequency
signal above 30 the specified threshold value when a contact between the
pair of terminal means and the skin is sensed, and then control the signal
generation means so as to decrease the level of the high-frequency signal
below the specified threshold value when the current-carrying condition
reaches the predetermined 35state.  6 [0020]The signal application control
means of the high-frequency treatment device of the present invention is
provided with some means as follows: a current-carrying condition
measurement means which measures a condition of the 5 high-frequency signal
application; and a control means which controls the signal generation means
such that when the level of the high-frequency signal is increased above
the specified threshold value, the current-carrying condition is measured
by means of the current-carrying condition measurement means, 10 whereas
when current-carrying condition has reached the predetermined state, the
level of the high-frequency signal is decreased below the specified
threshold value. [0021]The control means of the high-frequency treatment 15
device of the present invention measures a current-carrying condition by
means of the current-carrying condition measurement means when the level of
the high-frequency signal application is decreased below the specified
threshold value, and then controls the signal generation means so as to
increase 20 the level of the high-frequency signal above the specified
threshold value when the current-carrying condition has reached the
predetermined state. [0022]The current-carrying condition measurement means
25 of the high-frequency treatment device of the present invention is
provided as a timing measurement means which measures time as a
current-carrying condition. [0023]The current-carrying condition
measurement means 



30 of the high-frequency treatment device of the present invention is
provided as a temperature measurement means which measures temperature of a
current-carrying region on the skin as a current-carrying condition.  7
device of the present invention is comprised of a signal generation means
which generates a high-frequency signal, a pair of terminal means which
apply a high-frequency signal generated by the signal generation means to
the skin, and a 5 current-carrying region change means which changes the
current-carrying region between the positional region of the pair of
terminal means on the skin. Accordingly, it becomes possible to change the
current-carrying region while the high-frequency signal is being applied so
that the excessive 10 current application to the skin can be inhibited,
resulting in the prevention of burns or other accidents. [0025]The
current-carrying region change means of the present invention is provided
with a power transmission means 15 which changes the position of at least
one of the pair of terminal means on the skin when it is activated and a
control means which activates the power transmission means while the
high-frequency signal is being applied. Accordingly, the current-carrying
region can be kept changing in position as at 20 least one of the pair of
terminal means keeps changing its position on the skin. Therefore, it
becomes possible to inhibit the excessive current application to the skin,
resulting in the prevention of burns or other accidents. 25[0026]The
current-carrying region change means of the present invention is further
provided with the current-carrying condition measurement means which
measures the current-carrying condition of the high-frequency signal. The
control means measures the current-carrying condition by 30 means of the
current-carrying condition measurement means when at least one of the pair
of terminal means is moved, and activates the power transmission means when
the current-carrying condition has reached the predetermined state.
Therefore, the current-carrying region is changed every time 35 the
current-carrying condition reaches the predetermined state so that the
excessive current application to the skin can be  8 



inhibited, resulting in the prevention of burns or other accidents.
[0027]At least one of the pair of terminal means of the 5 present invention
is rotatably placed centering the rotating shaft which is in a direction
that penetrates the skin. The power transmission means rotates at least one
of the pair of terminal means around the rotating shaft when it is
activated. In this way, the terminal means in a simple constitution can 10
be achieved. [0028]As the other one of the pair of terminal means of the
present invention is placed on the rotating shaft, the terminal means can
be constituted in a simple way. 15 [0029]At least one of the pair of
terminal means of the present invention is formed as a rotating body which
rotates on the skin, and the power transmission means rotates at least one
of the pair of terminal means when it is activated. 20 Therefore, the
terminal means can be easily moved on the skin. [0030]Either one of the
pair of terminal means of the present invention is provided with more than
one of the separately-formed switching terminal means which transmit 25
high-frequency signal generated by the signal generation means to the skin.
The current-carrying region change means is provided with some means as
follows: a switch means which switches the switching terminal means which
transmits the high-frequency signal when it is activated; a
current-carrying 30 condition measurement means which measures the
current-carrying condition of the high-frequency signal; and a control
means which measures a current-carrying condition by means of the
current-carrying condition measurement means when the switching terminal
means is switched and then activates the 35 switch means when the
current-carrying condition has reached the predetermined state.
Accordingly, the current-carrying  9 region is changed every time the
current carrying condition reaches the predetermined state so that the
excessive current application to the skin can be inhibited, resulting in
the prevention of burns or other accidents. 



5 [0031]Every one of the pair of terminal means of the present invention is
provided more than one of the separately-formed switching terminal means
which transmit high-frequency signal generated by the signal generation
means 10 to the skin. The current-carrying region change means is provided
with some means as follows: a pair of switch means which is set
corresponding to the pair of terminal means and switches the switching
terminal means which transmits the high-frequency signal when it is
activated; a current-carrying 15 condition measurement means which measures
a current-carrying condition of the high-frequency signal; and a control
means which measures the current-carrying condition by means of the
current-carrying condition measurement means when the switching terminal
means is switched and then activates at 20 least one of the switch means
when the current-carrying condition has reached the predetermined state.
Accordingly, comparing to the case wherein either one of the terminal means
is provided with more than one of the switching terminal means, the
combinations of the switching terminal means can be varied 25 so that the
current-carrying region which is capable of being changed thereon can be
widened, leading to prevent burns or other accidents from occurring more
effectively. [0032]The high-frequency treatment device of the present 30
invention is comprised of some means as follows: a signal generation means
which generates a high-frequency signal; a pair of terminal means which
applies the high-frequency signal generated by the signal generation means
to the skin; and a signal application control means which determines
suitability 35 for the high-frequency signal application so as to control
the high-frequency signal application based on the result thereof.  10
Accordingly, it becomes possible to control the high-frequency signal
application properly corresponding to the evaluation so that the excessive
current application to the skin can be inhibited, resulting in the
prevention of burns or other 5 accidents. [0033]The signal application
control means of the present invention is provided with a motion sensing
means which senses movements of the pair of terminal means onto skin and 



10 a control means which controls the signal generation means so as to
increase the level of the high-frequency signal above the specified
threshold value while movements of at least one of the terminal means are
being sensed. Therefore, as the high-frequency signal is applied when at
least one of the 15 terminal means is not maintained in the same position
on the skin, it becomes possible to inhibit the excessive current
application to the skin, resulting in the prevention of burns or other
accidents. 20[0034]The control means of the present invention controls the
signal generation means so as to decrease the level of the high-frequency
signal below the specified threshold value when movements of the pair of
terminal means have become undetectable by the motion sensing means.
Therefore, as the 25 high-frequency signal is not applied while the pair of
terminal means have been kept in the same position, it becomes possible to
inhibit the excessive current application to the skin, resulting in the
prevention of burns or other accidents. 30[0035]The signal application
control means of the present invention is further comprised of the
current-carrying condition measurement means which measures the
current-carrying condition of the high-frequency signal. The control means
measures the current-carrying condition by means 35 of the current-carrying
condition measurement means when movements of the pair of terminal means
have become  11 undetectable by the motion sensing means, and when the
current-carrying condition reaches the predetermined condition, it controls
the signal generation means so that the level of the high-frequency signal
is decreased below the 5 specified threshold value. Accordingly, the
high-frequency signal application is kept being carried out from the point
at which the pair of terminal means has stayed in the same position on the
skin S until the current-carrying condition reaches the predetermined
condition, and thereafter it is stopped. 10 Therefore, the excessive
current application to the skin S is inhibited so that burns or other
accidents can be prevented. [0036]The signal application control means of
the present invention is provided with some means as follows: a 15 contact
sensing means which senses contacts between the pair of terminal means and
the skin; a current-carrying condition measurement means which measures a
current-carrying condition 



of the high-frequency signal; and a control means which controls the signal
generation means so as to increase the level 20 of the high-frequency
signal above the specified threshold value when any contacts between the
pair of terminal means and the skin have been sensed, while concurrently
measuring the current-carrying condition by means of the current-carrying
condition measurement means, and controlling the signal 25 generation means
so as to decrease the level of the high-frequency signal below the
specified threshold value when the current-carrying condition has reached
the predetermined state. Accordingly, the high-frequency signal application
is maintained from the point at which a contact between the pair 30 of
terminal means and the skin have been sensed until the current-carrying
condition reaches the predetermined state, and thereafter it is stopped.
Therefore, it becomes possible to inhibit the excessive current application
to the skin so that the burns or other accidents can be prevented. 35  12
present invention is provided with a current-carrying condition measurement
means which measures a current-carrying condition of the high-frequency
signal and a control means which controls the signal generation means such
that when the 5 level of the high-frequency signal is increased above the
specified threshold value, the current-carrying condition is measured by
the current-carrying condition measurement means, and when the
current-carrying condition has reached the predetermined state, the level
of the high-frequency signal is 10 decreased below the specified threshold
value. Therefore, as the high-frequency signal above the specified
threshold value is not applied after the current-carrying condition has
reached the predetermined state, it becomes possible to inhibit the
excessive current application to the skin so that the burns or 15 other
accidents can be prevented. [0038]The control means of the present
invention measures the current-carrying condition by means of the
current-carrying condition measurement means when the level of 20 the
high-frequency signal is decreased below the specified threshold value, and
then controls the signal generation means so as to increase the level of
the high-frequency signal above the specified threshold value when the
current-carrying condition has reached the predetermined state.
Accordingly, a 25 time interval is inserted between the high-frequency
signal applications so that the excessive current application to the skin
can be inhibited, resulting in the prevention of burns or other accidents.
30 [0039]The current-carrying condition measurement means 



of the present invention is provided as a timing measurement means which
measures time as a current-carrying condition. Accordingly, it becomes
possible to perceive the current-carrying condition by measuring time
without 35 difficulty, resulting in the simple composition of the
current-carrying condition measurement means.  13 [0040]The
current-carrying condition measurement means of the present invention is
provided as a temperature measurement means which measures a temperature of
the 5 current-carrying region on the skin as a current-carrying condition.
Accordingly, it becomes possible to perceive the current-carrying condition
by measuring temperature of the current-carrying region on the skin without
difficulty, resulting in the simple composition of the current-carrying 10
condition measurement means. BRIEF DESCRIPTION OF THE DRAWINGS [0041] [FIG.
1]FIG. 1 is a configuration diagram of the 15 high-frequency treatment
device according to the first embodiment of the present invention. [FIG.
2]FIG. 2 is a flow chart which illustrates the      operation of the
high-frequency treatment device according to 20 the first embodiment of the
present invention. [FIG. 3]FIG. 3 is a configuration diagram of the
high-frequency treatment device according to the first embodiment of the
present invention. 



25 [FIG. 4]FIG. 4 is a flow chart which illustrates the operation of the
high-frequency treatment device according to the first embodiment of the
present invention. 30[FIG. 5]FIG. 5 is a configuration diagram which
illustrates variations of a head of the high-frequency treatment device
according to the first embodiment of the present invention. 35[FIG. 6]FIG.
6 is a configuration diagram of the high-frequency treatment device
according to the second  14 embodiment of the present invention. [FIG.
7]FIG. 7 is a flow chart which illustrates the     operation of the
high-frequency treatment device according to 5 the second embodiment of the
present invention. [FIG. 8]FIG. 8 is a configuration diagram of the
high-frequency treatment device according to the second embodiment of the
present invention. 10 [FIG. 9]FIG. 9 is a configuration diagram of the
high-frequency treatment device according to the third embodiment of the
present invention. 15[FIG. 10]FIG. 10 is a flow chart which illustrates the



operation of the high-frequency treatment device according to the third
embodiment of the present invention. [FIG. 11]FIG. 11 is a configuration
diagram of the 20 high-frequency treatment device according to the third
embodiment of the present invention. [FIG. 12]FIG. 12 is a flow chart which
illustrates the      operation of the high-frequency treatment device the
third 25 embodiment of the present invention. [FIG. 13]FIG. 13 is a
configuration diagram of the high-frequency treatment device according to
the the fourth embodiment of the present invention. 30 [FIG. 14]FIG. 14 is
a flow chart which illustrates the operation of the high-frequency
treatment device according to the fourth embodiment of the present
invention. 35[FIG. 15]FIG. 15 is a configuration diagram of the
high-frequency treatment device according to the fourth  15 embodiment of
the present invention. [FIG. 16)FIG. 16 is a configuration diagram of the
high-frequency treatment device according to the fifth 5 embodiment of the
present invention. [FIG. 17]FIG. 17 is a flow chart which illustrates the 



operation of the high-frequency treatment device according to the fifth
embodiment of the present invention. 10 [FIG. 18]FIG. 18 is a chart which
illustrates the relation between a current-carrying time limit and a time
interval. DETAILED DESCRIPTION OF THE INVENTION 15[0042]Hereinafter, an
embodiment of this invention will be concretely described with reference to
the drawings. In each of the drawings, same numerical symbols are used on
the same components or corresponding components. EMBODIMENT 1 20The first
embodiment refers to the high-frequency treatment device utilizing the
current-carrying region change means which changes the current-carrying
region on the skin between the pair of terminal means. 25[0043]Hereinafter,
a contact between the skin and the terminal denotes both (A) an actual
contact between the skin and the terminal and (B) an adjacent state wherein
the skin and the terminal are close enough to apply the current.
30[0044]Figure 1 is a configuration diagram of the high-frequency treatment
device according to the first embodiment of the present invention.
In Figure 1, a CPU (control means) which controls the high-frequency
treatment device is denoted by 10, an oscillator 35 circuit (signal
generation means) which oscillates the high-frequency signal is denoted by
20, an amplification  16 



circuit (signal generation means) which amplifies the high-frequency signal
is denoted by 30, terminals (terminal means) of the amplification circuit
are denoted by 41x and 41y, and a head (terminal means) which holds the
terminals 41x and 5 41y is denoted by 50. [0045]Further, in Figure 1, a
motor (power transmission means) is denoted by 51, a junction part (power
transmission means) is denoted by 51a, a motor drive circuit (power 10
transmission means) which activates the motor 51 is denoted by 51c, a
hypothetically illustrated rotating shaft of the motor 51 is denoted by
51z, and skin of the face, hands, feet or the like is denoted by S. 15
[0046]The head 50 is connected to the motor 51 by way of the junction part
51a. When the CPU 10 drives the motor 51 by means of the motor drive
circuit 51c, the power of the motor 51 is transmitted to the head SO by way
of the junction part 51a so that the head 50 rotates around the rotating
shaft 51z. 20 The terminals 41x and 41y placed on the head 50 contacts the
skin S so that the high-frequency signal is applied to the skin S. [0047]In
Figure 1, the current-carrying region change 25 means is comprised of the
junction part Sla, the CPU 10 and the motor drive circuit 51c. [0048]Next,
the operation will be explained.           Figure 2 is a flow chart which
illustrates the operation 30 of the high-frequency treatment device
according to the first embodiment of the present invention.        As shown
in Figure 2, first the CPU 10 according to Figure 1 controls the oscillator
circuit 20 and the amplification circuit 30 so that the high-frequency
signal generated by the 35 oscillator circuit 20 is amplified by the
amplification circuit 30. Then the high-frequency signal from the
amplification  17 circuit 30 is applied to the skin S by way of the
terminals 41x and 41y which are in contact with the skin S (Step ST21). 



[0049]When the high-frequency signal is applied to the skin S, the CPU 10
drives the motor 51 by means of the motor 5 drive circuit 51c so that the
head 50 rotates around the rotating shaft 51z (Step ST22). When the head 50
rotates, the terminals 41x and 41y placed on the head 50 rotate around the
rotating shaft 51z accordingly, so that the positions of the terminals 41x
and 41y on the skin S can be changed. 10 [0050]Thereafter, the CPU 10
repeatedly carries out the steps ST21 and ST22. Therefore, the positions of
the terminals 41x and 41y on the skin S continue being changed while the
high-frequency signal is being applied. Accordingly, the 15
current-carrying region between the terminals 41x and 41y continues being
changed. [0051]As described above, the CPU 10 repeatedly carries      out
the two steps i.e. Step ST21 wherein the high-frequency 20 signal is
applied to the skin S byway of the terminals 41x and 41y and Step ST22
wherein the terminals 41x and 41y rotate around the rotating shaft 51z.
Therefore, the positions of the terminals 41x and 41y on the skin S
continue being changed without staying in the same positions so that the 25
current-carrying region continues being changed, which allows one to
inhibit the excessive high-frequency signal application to the skin S,
resulting in the prevention of burns or other accidents from occurring.
30[0052]It is possible to control the high-frequency treatment device shown
in Figure 1 by utilizing a timer as described below. [0053]Figure 3 is a
configuration diagram of the 35 high-frequency treatment device according
to the first embodiment of the present invention.  18 



In Figure 3, a timer (timing measurement means) which measures
high-frequency signal applying amount of time tl is denoted by 11.
5[0054]In Figure 3, the current-carrying region change means is comprised
of the motor 51, the junction part 51a, the timer 11, the CPU 10 and the
motor drive circuit 51c. [0055]Next, the operation will be explained.
10Figure 4 is a flow chart which illustrates the operation of the
high-frequency treatment device according to the first embodiment of the
present invention.        As shown in Figure 4, first the CPU 10 according
to Figure 3 activates the timer 11 (Step ST41) so that the high-frequency
15 signal from the amplification circuit 30 is applied to the skin S by way
of the terminals 41x and 41y (Step 5T42). [0056]Subsequently, the CPU 10
measures the current-carrying amount of time ti (Step 5T43) and determines
20 if the current-carrying amount of time tl reaches the current-carrying
time limit Tm (Step ST44). Herein, the current-carrying time limit is
defined as a specified amount of time which is considered to be at risk of
danger of causing burns or other accidents if the skin S remains in the 25
high-frequency signal application. [0057]When the current-carrying amount
of time tl comes short of the current-carrying time limit Tm ("Yes" in Step
ST44), the CPU 10 repeatedly carries out the series of processes i.e. 30
the high-frequency signal application, the measurement of the
current-carrying amount of time ti and the comparative judgment between the
current-carrying amount of time ti and the current-carrying time limit Tm
("Yes" in Steps 5T42 to ST44).  19 



the CPU 10 activates the motor 51 by means of the motor drive circuit 51c
so that the head 50 rotates around the rotating shaft 51z (Step 5T45) since
the continued application of the high-frequency signal to the skin S
carries the danger of 5 causing burns or other accidents. When the head 50
rotates, the terminals 41x and 41y placed on the head 50 also rotate around
the rotating shaft 51z accordingly so that the positions of the terminals
41x and 41y on the skin S can be changed. 10[0059]Thereafter, the CPU 10
repeatedly carries out the steps 5T41 to ST45. Therefore, while the
high-frequency signal is being applied, the positions of the terminals 41x
and 41y on the skin S can be moved every time the current-carrying amount
of time ti reaches the current-carrying time limit Tm. 15 Accordingly, the
current-carrying region between the terminals 41x and 41y can be changed.
[0060]To summarize, the CPU 10 carries out the steps as follows: Step ST42
wherein the high-frequency signal is applied 20 to the skin S by way of the
terminals 41x and 41y; Step 5T43 wherein the current-carrying amount of
time ti is measured by means of the timer 11 activated in Step ST41 every
time the positions of the terminals 41x and 41y on the skin S are changed;
Step ST44 which determines if the current-carrying amount of 25 time tl
reaches the current-carrying time limit Tm; and Step 5T45 wherein the
terminals 41x and 41y rotate around the rotating shaft 51z when the
current-carrying amount of time tl reaches the current-carrying time limit
Tm i.e. "No" in Step ST44. As the current-carrying region can be changed
every time 30 the current-carrying amount of time tl reaches the
current-carrying time limit Tm, it becomes possible to inhibit the
excessive high-frequency signal application to the skin S, resulting in the
prevention of burns or other accidents.  20 For example, as shown in Figure
5(a), it is possible to rotatably place at least one of the terminals 41x
and 41y on the head 50 centering around the axis of the rotating shaft 51z
which is in a direction that penetrates the skin S, so that the 5 motor 51
rotates the head 50 around the rotating shaft axis 51z 



by way of the junction part 51a. In this way, the location of terminals 41x
and 41y in a simple embodiment can be achieved. [0062]Further, as shown in
Figure 5(b), it is possible 10 to place one of the terminals 41x and 41y on
the head 50 according to Figure 5(a) to be on-axis of the rotating shaft
51z which is in a direction that penetrates the skin S, so that the motor
51 rotates the head 50 around the axis of the rotating shaft 51z by way of
the junction part 51a. In this way also, 15 the location of terminals 41x
and 41y in a simple embodiment can be achieved. [0063]In the case of Figure
5(b), the position of one of the terminals 41x and 41y placed on the
rotating shaft 51z is 20 not changed on the skin S, and the position of
only the other one of the terminals 41x and 41y is changed. That means,
although the positions of both of the terminals 41x and 41y on the skin S
are changed in Figure 1 or Figure 3, it is possible to change the
current-carrying region by changing the position 25 of one of the terminals
41x and 41y on the skin S as shown in Figure 5(b). [0064]Furthermore, as
shown in Figure 5(c), it is possible to form at least one of the terminals
41x and 41y as 30 a wheel-shaped rotating body so that the head 50 is
equipped with the terminals 41x and 41y which rotate on the skin S. In this
case, one or both of the terminals 41x and 41y rotates around the rotating
shafts 51zx and 51zy based on the power of the motor 51 so that the
terminals 41x and 41y can be moved on 35 the skin S without difficulty.  21
[0065]As described above, the high-frequency treatment device according to
the first embodiment is comprised of the oscillator circuit 20 and the
amplification circuit 30 which 



generate the high-frequency signal, and the head 50 having the 5 terminals
41x and 41y which apply the high-frequency signal generated by the
oscillator circuit 20 and the amplification circuit 30 to the skin S. As it
is further comprised of the current-carrying region change means which
changes the current-carrying region between the terminals 41x and 41y on 10
the skin S while the high-frequency signal is being applied, it becomes
possible to change the current-carrying region while the high-frequency
signal is being applied so that the excessive current application to the
skin S can be inhibited, resulting in the prevention of burns or other
accidents. 15 [0066]Moreover, in the first embodiment, the current-carrying
region change means is comprised of the motor 51 which changes the
positions of the terminals 41x and 41y on the skin S by way of the junction
part 51a when it is driven 20 by the motor drive circuit 51c, and the CPU
10 which drives the motor 51 by means of the motor drive circuit 51c while
the high-frequency signal is being applied. Therefore, the positions of the
terminals 41x and 41y continue being changed on the skin S so as to
inhibittheexcessivecurrentapplication 25 to the skin S, resulting in the
prevention of burns or other accidents. [0067]Further referring to the
first embodiment, the current-carrying region change means is further
comprised of 30 the timer 11 which measures the current-carrying amount of
time tl. When the terminals 41x and 41y are moved, the CPU 10 measures the
current-carrying amount of time tl by means of the timer 11, and when the
current-carrying amount of time ti reaches the current-carrying time limit
Tm, the motor 51 is driven by means 35 of the motor drive circuit 51c.
Accordingly, the current-carrying region can be changed every time the  



22 current-carrying amount of time ti reaches the current-carrying time
limit Tm so that the excessive current application to the skin S can be
inhibited, resulting in the prevention of burns or other accidents. 5
[0068]Further referring to the first embodiment, at least one of the
terminals 41x and 41y is rotatably placed centering around the rotating
shaft 51z which is in a direction that penetrates the skin S, and the motor
51 rotates at least 10 one of the terminals 41x and 41y around the rotating
shaft 51z when it is driven by the motor drive circuit 51c. Therefore, the
simple composition of the head 50 can be achieved. [0069]Further referring
to the first embodiment, as the 15 other one of the terminals 41x and 41y
is placed on the rotating shaft 51z, the simple composition of the head 50
can be achieved. [0070]Still-further referring to the first embodiment, 20
since at least one of the terminals 41x and 41y is formed as a wheel-shaped
rotating body and the motor 51 rotates at least one of the terminals 41x
and 41y when it is driven by means of the motor drive circuit 51c, the head
50 can be moved on the skin S without difficulty. 25 [0071]EMBODIMENT 2
Following the first embodiment, the second embodiment also refers to the
high-frequency treatment device provided with the current-carrying region
change means. 30 [0072]Figure 6 is a configuration diagram of the
high-frequency treatment device according to the second embodiment of the
present invention. In Figure 6, three switching terminals (switching 35
terminal means) which are electrically connectable with the amplification
circuit 30 are denoted by 41y-1, 41y-2 and 41y-3, 



23 and a switch (switch means) which electrically connects to the
amplification circuit 30 by choosing one from the switching terminals 41y-1
to 41y-3 is denoted by 52y. 5[0073]In Figure 6, the current-carrying region
change means is comprised of the switch 52y, the timer 11 and the CPU 10.
[0074]Next, the operation will be explained. 10Figure 7 is a flow chart
which illustrates the operation of the high-frequency treatment device
according to the second embodiment of the present invention.        Here,
the high-frequency treatment device is used by a user pressing the head 50
against the skin S so that the terminal 15 41x and switching terminals
41y-1 to 41y-3 are not moved on the skin S. [0075]In Figure 7, first the
CPU 10 according to Figure 6 activates the switch 52y so that the switching
terminal 41y-1 20 is switched out of the switching terminals 41y-1 to 41y-3
and the switching terminal 41y-1 is electrically connected to the
amplification circuit 30 (Step ST71). Then, the CPU 10 activates the timer
11 (Step ST72) so that the high-frequency signal is applied to the skin S
by way of the terminal 41x and 25 the switching terminal 41y-1 (Step 5T73).
[0076]Subsequently, the CPU 10 measures the current-carrying amount of time
ti by means of the timer 11 (Step ST74) and determines if the
current-carrying amount of 30 time ti reaches the current-carrying time
limit Tm (Step ST75). 



[0077]When the current-carrying amount of time tl comes short of the
current-carrying time limit Tm ("Yes" in Step ST75), the CPU 10 repeatedly
carries out the series of process i.e. 35 the high-frequency signal
application, the measurement of the current-carrying amount of time tl and
the comparative judgment  24 between the current-carrying amount of time tl
and the current-carrying time limit Tm ("Yes" in Steps ST73 to ST75).
[0078]Then, when the current-carrying amount of time ti 5 reaches the
current-carrying time limit Tm ("No" in Step ST75), the CPU 10 activates
the switch 52y so that the switching terminal 41y-2 is switched out of the
remaining switching terminals 41y-2 and 41y-3 and the switching terminal
41y-2 is electrically connected to the amplification circuit 30 (Step 10
ST71) since further high-frequency signal application to the skin S carries
the danger of causing burns or other accidents. [0079]Thereafter, the CPU
10 activates the timer 11 again (Step ST72) so that the high-frequency
signal is applied to the 15 skin S by way of the terminal 41x and the
switching terminal 41y-2 (Step 5T73). Then the CPU 10 measures the
current-carrying amount of time tl by means of the timer 11 (Step ST74).
Until the current-carrying amount of time ti reaches the current-carrying
time limit Tm ("No" in Steps ST74 20 and 5T75), it repeatedly carries out
the series of processes i.e. the high-frequency signal application, the
measurement of the current-carrying amount of time ti and the comparative
judgment between the current-carrying amount of time tl and the
current-carrying time limit Tm ("Yes" in Steps 5T73 to ST75). 25
[0080]After the current is applied byway of the terminal 41x and the
switching terminal 41y-2 for the current-carrying time limit Tm ("No" in
Step 5T75), the CPU 10 activates the switch 52y so that the switching
terminal 41y-3 is switched out 



30 of the remaining switching terminals 41y-3 and 41y-1 (Step ST71) and
repeatedly carries out the same operations described above (Steps ST72 to
ST75). [0081]To summarize, the CPU 10 carries out the steps as 35 follows:
Step ST73 wherein the high-frequency signal is applied to the skin S by way
of the terminal 41x and one of the switching  25 terminals 41y-1 to 41y-3;
Step ST74 wherein the current-carrying amount of time ti is measured by
means of the timer 11 activated in Step ST72 every time the switching
terminals 41y-1 to 41y-3 is switched; Step ST75 which 5 determines if the
current-carrying amount of time tl reaches the current-carrying time limit
Tm; and Step ST71 wherein the switch 52x is activated so that one of the
remaining switching terminals 41y-1 to 41y-3 is switched and the
high-frequency signal from the amplification circuit 30 is applied when the
10 current-carrying amount of time ti reaches the current-carrying time
limit Tm i.e. "No" in Step 5T75. As the current-carrying region can be
changed every time the current-carrying amount of time tl reaches the
current-carrying time limit Tm, it becomes possible to inhibit 15 the
excessive current application to the skin S, resulting in the prevention of
burns or other accidents. [0082]In respect of the switching terminals 41y-1
to 41y-3, it is possible to switch in order of 41y-1, 41y-2, 41y-3, 20
41y-1, 41y-2, 41y-3, (and repeat) in a cyclical way, or it is also possible
to randomly switch one of the switching terminals 41y-1 to 41y-3. [0083]In
addition, the number of the switching terminals 25 is not limited to
three.Withmore than two switching terminals, the second embodiment can be
achieved. [0084]Further, although it is not shown in Figure 6, it is
possible to set a single terminal on the terminal 41y side 30 concurrently
setting two or more switching terminals on the 41x side so that the two or
more switching terminals can be switched when the CPU 10 activates the
switch which is set correspondingly. 



26 treatment device according to the second embodiment of the present
invention.        In Figure 8, switching terminals (switching terminal
means) which electrically connect to the amplification circuit 5 30 are
denoted by 41x-1 to 41x-3. A switch (switch means) which switches the
switching terminals 41x-1 to 41x-3 is denoted by 52x. [0086]In Figure 8,
the current-carrying region change 10 means is comprised of the switches
52x and 52y, the timer 11 and the CPU 10. [0087]Here, the head 50 is
provided with not only the set of the switching terminals 41y-1 to 41y-3
and the switch 52y 15 but also the set of the switching terminals 41x-1 to
41x-3 and the switch 52x. When the CPU 10 activates the switches 52x and
52y, the switching terminals 41x-1 to 41x-3 and the switching terminals
41y-1 to 41y-3 are switched respectively. 20[0088]Both the terminal 41x
side and the terminal 41y side is provided with two or more switching
terminals i.e. 41x-1 to 41x-3 or 41y-1 to 41y-3. Accordingly, comparing to
the case of Figure 6, the combinations of the switching terminals 41x-1 to
41x-3 and the switching terminals 41y-1 to 41y-3 can be 25 varied so that
the current-carrying region which is capable of being changed thereon can
be widened, leading to prevent burns or other accidents from occurring more
effectively. Herein, not only a concurrent switching of both the terminal
41x side and the terminal 41y side is possible but also an alternate 30
switching or a random switching is possible. [0089]Furthermore, the
switches 52x and 52y in Figure 6 or Figure 8 are not necessarily placed on
the head 50. They can be placed on other components. 35  



27 device according to the second embodiment is provided with some means as
follows: the terminal 41y is comprised of the switching terminals 41y-1 to
41y-3 which are independent of each other and apply the high-frequency
signal generated by the oscillator 5 circuit 20 and the amplification
circuit 30 to the skin S; and the current-carrying region change means
comprised of the switch 52y which switches the switching terminals 41y-1 to
41y-3 which apply the high-frequency signal when it is activated, the timer
11 which measures the high-frequency 10 signal applying amount of time tl,
and the CPU 10 which measures the current-carrying amount of time tl by
means of the timer 11 when the switching terminals 41y-1 to 41y-3 is
switched so as to activate the switch 52y when the current-carrying amount
of time ti reaches the current-carrying time limit Tm. 15 Consequently, the
current-carrying region is changed every time the current-carrying amount
of time ti reaches the current-carrying time limit Tm so that the excessive
current application to the skin S can be inhibited, resulting in the
prevention of burns or other accidents. 20 [0091]Further, the
high-frequency treatment device according to the second embodiment is
provided with some means as follows: the terminals 41x and 41y are
comprised of the switching terminals 41x-1 to 41x-3 and 41y-1 to 41y-3
which are 25 independent of each other and apply the high-frequency signal
generated by the oscillator circuit 20 and the amplification circuit 30 to
the skins; and the current-carrying region change means comprised of the
switches 52x and 52y which are set corresponding to the terminals 41x and
41y and switches the 30 switching terminals 41x-1 to 41x-3 and 41y-1 to
41y-3 which apply the high-frequency signal when it is activated, the timer
11 which measures the high-frequency signal applying amount of time ti, and
the CPU 10 which measures the current-carrying amount of time tl by means
of the timer 11 when the switching 35 terminals 41x-1 to 41x-3 and 41y-1 to
41y-3 are switched so as to activate the switches 52x and 52y when the
current-carrying  28 amount of time ti reaches the current-carrying time
limit Tm. Consequently, comparing to the case of Figure 6, the combinations
of the switching terminals 41x-1 to 41x-3 and 41y-1 to 41y-3 can be varied
so that the current-carrying region 5 which is capable of being changed
thereon can be widened, resulting in the prevention of burns or other
accidents from occurring more effectively. 



[0092]EMBODIMENT 3 10The third embodiment refers to the high-frequency
treatment device utilizing the signal application control means which
determines suitability for the high-frequency signal application so as to
control the high-frequency signal application based on the result thereof.
15 [0093]Figure 9 is a configuration diagram of the high-frequency
treatment device according to the third embodiment of the present
invention. In Figure 9, a motion sensor (motion sensing means) which 20
outputs a sensor signal by way of self-motion-sensing is denoted by 53. A
motion sensing circuit (motion sensing means) which senses movements byway
of the sensor signal output from the motion sensor 53 is denoted by 53c.
25[0094]The motion sensor 53 employs a motion sensing method which emits
light to the skin S to receive its reflected light so that the
self-motion-sensing can be achieved, which is the same method as an optical
mouse. As the motion sensor is placed on the head 50 together with the
terminals 41x and 30 41y, sensing of movements of the terminals 41x and 41y
onto the skin S can be achieved. [0095]In Figure 9, the signal application
control means      is comprised of the motion sensor 53, the motion sensing
circuit 35 53c and the CPU 10.  29 [0096]Next, the operation will be
explained.        Figure 10 is a flowchart which illustrates the operation
of the high-frequency treatment device according to the third embodiment of
the present invention. Here, the high-frequency 5 treatment device is used
by a user moving the same so that the terminals 41x and 41y are moved on
the skin S. 



[0097]In Figure 10, first a high-frequency signal is applied to the skin S
by way of the terminals 41x and 41y 10 according to Figure 6 (Step ST101).
Then, the motion sensor 53 senses movements of the terminals 41x and 41y so
as to output a sensor signal, which is eventually transferred to the motion
sensing circuit 53c. The motion sensing circuit 53c senses movements by way
of the sensor signal which is transmitted to 15the CPU 10 (Step 5T102).
[0098]While any movements are being sensed ("Yes" in Step ST102), the
terminals 41x and 41y are logically being moved on the skin S. Accordingly,
the CPU 10 determines no danger of 20 excessive current application to the
skin S and controls the oscillator circuit 20 and the amplification circuit
30 so as to continue the high-frequency signal application (Step ST101).
25[0099]On the other hand, when no movements have been sensed ("No" in Step
ST102), the terminals 41x and 41y are not logically being moved on the skin
S. Accordingly, the CPU 10 determines a danger of excessive current
application to the skin S and controls the oscillator circuit 20 and the 30
amplification circuit 30 so as to stop the high-frequency signal
application (Step ST103). [0100]To summarize, the CPU 10 carries out the
steps as follows: Step ST101 wherein the high-frequency signal is 35
applied to the skin S by way of the terminals 41x and 41y; Step 5T102
wherein movements are sensedbymeans of the motion sensor  30 53 and the
motion sensing circuit 53c; and Step ST103 wherein 



the current application to the skin S is stopped when no movements have
been sensed i.e. when "No" in Step ST102. As no high-frequency signal is
applied unless the terminals 41x and 5 41y are being moved, it becomes
possible to inhibit the excessive high-frequency signal application to the
skin S, resulting in the prevention of burns or other accidents.
[0101]Below is another option with the timer 11. 10Figure 11 is a
configuration diagram of the high-frequency treatment device according to
the third embodiment of the present invention. [0102]In Figure 11, the
signal application control means 15 is comprised of the motion sensor 53,
the motion sensing circuit 53c, the timer 11 and the CPU 10. [0103]Next,
the operation will be explained.           Figure 12 is a flow chart which
illustrates the operation 20 of the high-frequency treatment device
according to the third embodiment of the present invention.        In
Figure 12, even if movements have become undetectable while the
high-frequency signal is being applied ("No" in Steps ST121 and ST122), the
CPU 10 according to Figure 11 does not 25 stop the current application
immediately, instead the timer 11 is activated and the current application
is continued (Steps 51123 and ST124). Then the current-carrying amount of
time tl from the point that movements have become undetectable is measured
by means of the timer 11 (Step 51125). 30 [0104]When any movement has been
sensed while tl is being measured ("Yes" in Step ST126), the terminals 41x
and 41y are logically being moved on the skin S. Accordingly, the CPU 10
determines that the danger of excessive current application to 



35 the skin S has been resolved and goes back to the series of Steps ST121
and ST122.  31 [0105]On the other hand, when no movement has been sensed
("No" in Steps ST126), the CPU 10 determines whether the current-carrying
amount of time tl reaches the 5 current-carrying time limit Tm (Step
ST127). When the current-carrying amount of time ti comes short of the
current-carrying time limit Tm ("Yes" in Step ST127), the CPU 10 repeatedly
carries out the series of process i.e. the high-frequency signal
application, the measurement of the 10 current-carrying amount of time tl
and the comparative judgment between the current-carrying amount of time ti
and the current-carrying time limit Tm ("Yes" in Steps ST124 to ST127).
[0106]Thereafter, the high-frequency signal application 15 and the
measurement of the current-carrying amount of time tl are repeatedly
carried out (Steps ST124 and ST125). When no movement has been sensed ("No"
in Step 51126) and eventually the current-carrying amount of time tl
reaches the current-carrying time limit Tm ("No" in Step ST127), the CPU 20
10 determines that further high-frequency signal application to the skin S
carries the danger of causing burns or other accidents and stops the
current application forcibly (Step ST128). 25[0107]To summarize, the CPU 10
carries out the steps as follows: Step ST124 wherein the high-frequency
signal is being applied by way of the terminals 41x and 41y when no
movements of the terminals 41x and 41y have been sensed while the
high-frequency signal is being applied i.e. when "No" in Step 30 ST122;
Step 5T125 which measures the current-carrying amount of time tl by means
of the timer 11 activated in Step ST123; Step ST127 which determines
whether the current-carrying amount of time tl reaches the current-carrying
time limit Tm when no movements have been sensed in Step 5T126; and Step
ST128 35 wherein the current application is stopped forcibly when the
current-carrying amount of time ti reaches the 



32 current-carrying time limit Tm i.e. when "No" in Step ST127.
Accordingly, the current application is carried out from the point at which
movements have become undetectable until the current-carrying time limit
Tm, and thereafter it is stopped. 5 Therefore, the excessive current
application to the skin S is inhibited so that the burns or other accidents
can be prevented. [0108]As for the movements of the terminals 41x and 41y
sensed by the motion sensor 53 and the motion sensing circuit 10 53c, when
one of the terminals 41x and 41y is moved on the skin S, the
current-carrying region is logically moved so that the high-frequency
signal application can be carried out. When both of the terminals 41x and
41y are kept motionless, the current-carrying region is logically kept in
thesame position 15 so that the current application is stopped. [0109]The
method employed by the motion sensor 53 is not limited to the
self-motion-sensing method as in an optical mouse. It is only necessary to
be capable of sensing movements 20 of the terminals 41x and 41y to the skin
S. For example, it is possible to employ the following methods (1) to (3)
for the motion sensing means. [0110](1) An acceleration-sensor-method
wherein the 25 head 50 is provided with an acceleration sensor which senses
an acceleration. 



(2) A gyro-sensor-method wherein the head 50 is provided with a gyro sensor
which senses an angular velocity.         (3) A
motor-rotation-sensor-method wherein the head 50 30 is provided with a
motion sensing motor which senses an impetus generated by rotating. The
rotating is frictionally generated when a drive part of the motion sensing
motor moves on the skin S while the current is being applied.  33
oscillator circuit 20 and the amplification circuit 30 which generate the
high-frequency signal and the terminals 41x and 41y which apply the
high-frequency signal generated by the oscillator circuit 20 and the
amplification circuit 30. It 5 further comprises the signal application
control means which determines suitability for the high-frequency signal
application so as to control the high-frequency signal application based on
the result thereof. Accordingly, it becomes possible to control the
high-frequency signal 10 application properly corresponding to the
evaluation so that the excessive current application to the skin S can be
inhibited, resulting in the prevention of burns or other accidents.
[0112]In addition, the signal application control means 15 according to the
third embodiment is comprised of the motion sensor 53 and the motion
sensing circuit 53c which senses movements of the terminals 41x and 41y
onto the skin S and the CPU 10 which stops the oscillator circuit 20 and
controls the amplification circuit 30 so as to apply the high-frequency 20
signal while any movements of the terminals 41x and 41y are being sensed by
the motion sensor 53 and the motion sensing circuit 53c. As the
high-frequency signal is applied when the terminals 41x and 41y are not
staying in the same positions on the skin S, it becomes possible to inhibit
the excessive current 25 application to the skin S, resulting in the
prevention of burns or other accidents. [0113]Further referring to the
third embodiment, when movements of the terminals 41x and 41y have become
undetectable 30 by the motion sensor 53 and the motion sensing circuit 53c,
the CPU 10 controls the oscillator circuit 20 and the amplification circuit
30 so as to stop the high-frequency signal application. Accordingly, no
high-frequency signal is applied while the terminals 41x and 41y are
staying in the same positions on the 35 skin S so that the excessive
current application to the skin S can be inhibited, resulting in the
prevention of burns or  



34 other accidents. [0114]Further referring to the third embodiment, the
signal application control means is further comprised of the 5 timer 11
which measures the high-frequency signal applying amount of time tl. The
CPU 10 measures the current-carrying amount of time tl by means of the
timer 11 when movements of the terminals 41x and 41y have become
undetectable by the motion sensor 53 and the motion sensing means 53c.
Further, when the 10 current-carrying amount of time tl reaches the
current-carrying time limit Tm, the CPU 10 controls the oscillator circuit
20 and the amplification circuit 30 so as to stop the high-frequency signal
application. Accordingly, the high-frequency signal application is carried
out from the 15 point at which the terminals 41x and 41y have stayed in the
same position on the skin S until the current-carrying time limit Tm, and
thereafter it is stopped. Therefore, the excessive current application to
the skin S is inhibited so that burns or other accidents can be prevented.
20 [0115]EMBODIMENT 4        Following the third embodiment, the fourth
embodiment also refers to the high-frequency treatment device provided with
the signal application control means. 25 [0116]Figure 13 is a configuration
diagram of the high-frequency treatment device according to the fourth
embodiment of the present invention. In Figure 13, a touch sensor (contact
sensing means) 30 which senses a contact between itself and the skin S and
outputs a sensor signal is denoted by 54, and a touch sensing circuit
(contact sensing means) which senses a contact by way of the sensor signal
output from thetouchsensor54 is denoted by 54c.  54 contacts the skin S,
the terminals 41x and 41y also contact the skin S. Therefore, since the
touch sensor 54 senses the contact between itself and the skin S, it
logically senses the contact between the terminals 41x and 41y and the skin
S as well. 



5 [0118]In Figure 13, the signal application control means is comprised of
the touch sensor 54, the touch sensing circuit 54c, the timer 11 and the
CPU10. 10[0119]Next, the operation will be explained.        Figure 14 is a
flowchart which illustrates the operation of the high-frequency treatment
device according to the fourth embodiment of the present invention. In
Figure 14, the touch sensor 54 according to Figure 13 15 senses the contact
between the terminals 41x and 41y and the skin S so as to output the sensor
signal which is transferred to the touch sensing circuit 54c. The touch
sensing circuit 54c senses the contact by way of the sensor signal which is
eventually transferred to the CPU 10 (Step ST142). 20 [0120]While no
contacts have been sensed ("No" in Step ST142), the CPU 10 controls the
oscillator 20 and the amplification circuit 30 so as not to apply the
high-frequency signal to the skin S, and is maintained in a standby mode
(Step 25ST141). [0121]Then, when a contact has been sensed ("Yes" in Step
ST142), the CPU 10 determines the need of the high-frequency signal
application and activates the timer 11 so as to start 30 the current
application (Steps ST143 and 51144), and measures the current-carrying
amount of time ti by means of the timer 11 (Step ST145). [0122]When
contacts have stopped being sensed while ti 35 is being measured ("Yes" in
Step 51146), the CPU 10 determines that the high-frequency signal
application is no longer needed 



36 and goes back to the series of Steps ST141 and 81142. [0123]On the other
hand, when any contact has been sensed while the current is being applied
("Yes" in Steps 5T144 to 5 ST146), the CPU 10 determines whether the
current-carrying amount of time tl reaches the current-carrying time limit
Tm (Step ST147). When the current-carrying amount of time tl comes short of
the current-carrying time limit Tm ("Yes" in Step ST147), the CPU 10
repeatedly carries out the series of process 10 i.e. the high-frequency
signal application, the measurement of the current-carrying amount of time
tl and the comparative judgment between the current-carrying amount of time
tl and the current-carrying time limit Tm ("Yes" in Steps 5T144 to ST147).
15[0124]Thereafter, the high-frequency signal application and the
measurement of the current-carrying amount of time tl are repeatedly
carried out (Steps 51144 and 51145). When any contact has been sensed
("Yes" in Step ST146) and eventually the current-carrying amount of time tl
reaches the 20 current-carrying time limit Tm ("No" in Step 5T147), the CPU
10 determines that further high-frequency signal application to the skin S
carries the danger of causing burns or other accidents and stops the
current application forcibly (Step ST148). 25 [0125]After the stop of the
current application (Step S1148), when the user removes the head 50 from
the target human body so that the touch sensing circuit 54c communicates
with the CPU 10 that contacts between the terminals 41x and 41y and 30 the
skin S is no longer sensed, the entire high-frequency treatment device is
reset. Thereafter the CPU 10 carries out the process which starts from the
Step ST141 again. [0126]To summarize, the CPU 10 carries out the steps as
35 follows: Step ST144 wherein the high-frequency signal is applied by way
of the terminals 41x and 41y when contacts 



37 between the terminals 41x and 41y and the skin S have been sensed i.e.
when "Yes" in Step ST142; Step ST145 which measures the current-carrying
amount of time tl by means of the timer 11 activated at Step ST143; Step
51147 which determines whether 5 the current-carrying amount of time ti
reaches the current-carrying time limit Tm when any contacts have been
sensed at Step ST146; and Step ST148 which forcibly stops the current
application when the current-carrying amount of time tl reaches the
current-carrying time limit Tm i.e. when "No" 10 in Step ST147.
Accordingly, the current application is carried out from the point at which
movement has been sensed until the current-carrying time limit Tm, and
thereafter it is stopped. Therefore, the excessive current application to
the skin S is inhibited so that the burns or other accidents can be
prevented. 15 [0127]Here, sensing methods employed by the touch sensor 54
can be, for example, a method wherein changes of the electric capacity or
the impedance are sensed or a method wherein pressure changes are sensed by
means of a piezoelectric element. 20 Other than those above, Figure 15
shows another option. [0128]Figure 15 is a configuration diagram of the
high-frequency treatment device according to the fourth embodiment of the
present invention. 25In Figure 15, an elastic member (contact sensing
means) is denoted by 55, a switch (control means) is denoted by 55s and a
power source (control means) of the high-frequency treatment device is
denoted by 55v. 30[0129]In Figure 15, the signal application control means
is comprised of the elastic member 55, the switch 55s, the power source
55v, the timer 11 and the CPU 10. [0130]When the elastic member 55 contacts
the skin S to 



35 be pressed thereto so that the condition is changed from the one shown
in Figure 15(a) to the one shown in Figure 15(b), the  38 elastic member 55
switches on the switch 55s. Accordingly, the power from the power source
55v is supplied to the high-frequency treatment device. Thereafter the same
operations as in Figure 14 follow. 5 [0131]As described above, the signal
application control means according to the fourth embodiment is provided
with some means as follows: the touch sensor 54 and the touch sensing
circuit 54c which sense the contact between the terminals 41x 10 and 41y
and the skin S; the timer 11 which measures the high-frequency signal
applying amount of time tl; and the CPU 10 which applies the high-frequency
signal by controlling the oscillator circuit 20 and the amplification
circuit 30 when contacts between the terminals 41x and 41y and the skin S
have 15 been sensed by the touch sensor 54 and the touch sensing circuit
54c, and measures the current-carrying amount of time ti by means of the
timer 11, and stops the high-frequency signal application by controlling
the oscillator circuit 20 and the amplification circuit 30 when the
current-carrying amount of 20 timetl reaches the current-carrying time
limit Tm. Accordingly, the high-frequency signal application is kept being
carried out from the point at which any contacts between the terminals 41x
and 41y and the skin S have been sensed until the current-carrying time
limit Tm, and thereafter it is stopped. 25 Therefore, the excessive current
application to the skin S is inhibited so that burns or other accidents can
be prevented. [0132]EMBODIMENT 5           Following the third and fourth
embodiments, the fifth 30 embodiment also refers to the high-frequency
treatment device provided with the signal application control means.
[0133]Figure 16 is a configuration diagram of the      high-frequency
treatment device according to the fifth 35 embodiment of the present
invention.  



39 [0134]In Figure 16, the signal application control means is comprised of
the timer 11 and the CPU 10. [0135]Next, the operation will be explained.
5Figure 17 is a flow chart which illustrates the operation of the
high-frequency treatment device according to the fifth embodiment of the
present invention.        In Figure 17, for example when an operation
button which is not shown in Figure 16 is pressed by a user, the CPU 10 10
according to Figure 16 determines the need of high-frequency signal
application and activates the timer 11 so as to start the current
application (Steps 5T171 and ST172), and measures the current-carrying
amount of time tl by means of the timer 11 (Step 5T173). Subsequently, the
CPU 10 repeatedly carries 15 out the series of process i.e. the
high-frequency signal application, the measurement of the current-carrying
amount of time tl and the comparative judgment between the current-carrying
amount of time tl and the current-carrying time limit Tm ("Yes" in Steps
ST172 to ST174). 20 [0136]Thereafter, the high-frequency signal application
and the measurement of the current-carrying amount of time ti are
repeatedly carried out (Steps ST172 and ST173). When eventually the
current-carrying amount of time ti reaches the 25 current-carrying time
limit Tm ("No" in Step ST174), the CPU 10 determines that further
high-frequency signal application to the skin S carries the danger of
causing burns or other accidents and stops the current application
forcibly, concurrently activating the timer 11 again (Step ST175). 30
[0137]Then the CPU 10 measures the elapsed time from the current
application stop t2 (Step 5T176) and maintains the current application in
the stopped state until the elapsed time t2 reaches the time interval Ti
even if the operation button 



35 is being pressed ("Yes" in Steps ST176 and ST177). Herein, as shown in
Figure 18, the time interval Ti is defined as a  40 predetermined time
period which is considered long enough to avoid the danger of causing burns
or other accidents if the current is re-applied to the same region on the
skin S for less time than the current-carrying time limit Tm as long as the
5 current application is maintained in the stopped state for the time
interval Ti. [0138]After some time has elapsed and eventually the elapsed
time t2 reaches the time interval Ti ("No" in Step 10 ST177), the CPU 10
determines that the danger of excessive current application to the skin S
has been resolved to re-apply the current, and re-start the current
application (Step ST171). [0139]To summarize, the CPU 10 carries out the
steps as 15 follows: Step ST175 which stops the current application and
activates the timer 11 when the current-carrying amount of time tl reaches
the current-carrying time limit Tm i.e. when "No" in Step 5T174 while the
high-frequency signal according to Step ST172 is being applied; Step ST176
which measures the elapsed 20 time t2 by means of the timer 11 activated at
Step ST175; Step ST177 which determines whether the elapsed time t2 reaches
the time interval Ti; and Step ST171 which re-starts the current
application when the elapsed time t2 reaches the time interval Ti i.e. when
"No" in Step ST 177. Accordingly, the time interval 25 Ti is inserted
between the current applications so that the excessive current application
to the skin S can be inhibited, resulting in the prevention of burns or
other accidents. [0140]Although it is not shown in Figure 17, another 30
option is described below. That is, the level of the current applied during
the time interval Ti is not necessarily maintained at zero. It is possible
that the CPU 10 controls the oscillator circuit 20 and the amplification
circuit 30 so as to apply the high-frequency 35 signal at a level which is
considered weak enough to avoid burns or accidents i.e. a level which is
below the specified threshold 



41 value Lth. [0141]Then, after the time interval Ti has elapsed, the CPU
10 controls the oscillator circuit 20 and the amplification 5 circuit 30 so
as to re-apply the current by increasing the high-frequency signal level
above the threshold value Lth. That is to say, the current application
stops, when the threshold value Lth is zero. 10[0142]In addition, although
the high-frequency treatment device can employ the fifth embodiment
independently, it is possible to employ a combination of the third and
fourth embodiments. 15[0143]As described above, the signal application
control means according to the fifth embodiment is provided with some means
as follows: the timer 11 which measures the high-frequency signal
application time tl; and the CPU 10 which measures the current-carrying
amount of time ti by means of the 20 timer 11 when the oscillator circuit
20 and the amplification circuit 30 are controlled so that the level of the
high-frequency signal is increased above the threshold value Lth, and
further decrease the level of the high-frequency signal below the threshold
value Lth by controlling the 25 oscillator circuit 20 and the amplification
circuit 30 when the current-carrying amount of time ti reaches the
current-carrying time limit Tm. Accordingly, the high-frequency signal
whose level is above the threshold value Lth is not applied so that the
excessive current application 30 to the skin S can be inhibited, resulting
in the prevention of burns or other accidents. [0144]Further referring to
the fifth embodiment, when the level of the high-frequency signal is
decreased below the 35 threshold value Lth, the CPU 10 measures the elapsed
time t2 by means of the timer 11. Further, when the elapsed time t2 



42 reaches the specified time interval Ti, the CPU 10 controls the
oscillator circuit 20 and the amplification circuit 30 so that the level of
the high-frequency signal is increased above the threshold value Lth.
Accordingly, the time interval Ti is 5 inserted between the high-frequency
signal applications so that the excessive current application to the skin S
can be inhibited, resulting in the prevention of burns or other accidents.
10[0145]According to the first through the fifth embodiments, the
respective controls are conducted based on the steps as follows: the
current-carrying amount of time tl or the elapsed time t2 is measured in
order to perceive the current-carrying condition; and the measured time tl
and t2 are 15 compared to the predetermined conditions such as the
current-carrying time limit Tm or the time interval Ti. However,
embodiments of the present invention are not limited to those above. It is
possible that the CPU 10 utilizes the temperature sensor (temperature
measurement means) which measures the 20 temperature of the
current-carrying region on the skin S. [0146]Specifically, the temperature
sensor as another current-carrying condition measurement means of the timer
11 measures the temperature of the current-carrying region as a 25
current-carrying condition. The temperature as a result thereof is
comparedtothepredeterminedconditions such as the current-carrying limit
temperature or the current-carrying safe temperature. Then the CPU 10
carries out the same process as in the first through the fifth embodiments,
that is, the 30 operations which are carried out when the current-carrying
amount of time tl or the elapsed time t2 reach the current-carrying time
limit Tm or the time interval Ti. [0147]Herein, the current-carrying limit
temperature is 35 defined as a specified temperature which is considered to
be at risk of danger of causing burns or other accidents if the  



43 skin S remains in the high-frequency signal application. The
current-carrying safe temperature is defined as a specified maximum
temperature which is considered safe enough to avoid burns or other
accidents if the skin S remains in the 5 high-frequency signal application.
[0148]As described above, it is possible to employ the temperature sensor
instead of the timer 11 according to the first through the fifth
embodiments of the present invention. 10 As the timer 11 or the temperature
sensor is utilized as the current-carrying condition measurement means, it
becomes possible to perceive the current-carrying condition by measuring
the time or the temperature without difficulty so that the simple
composition of the current-carrying condition 15 measurement means can be
achieved. EXPLANATION OF SYMBOLS [0149] 10 CPU (Control means) 20 11 Timer
(Current-carrying condition measurement means, Timing measurement means) 20
Oscillator circuit (Signal generation means) 30 Amplification circuit
(Signal generation means) 41x, 41y Terminal (Terminal means) 25 41x-1 -
41x-3, 41y-1 - 41y-3 Switching terminal (Switching terminal means) 50 Head
(Terminal means) 



51 Motor (Power transmission means) 51a Junction part (Power transmission
means) 30 51c Motor drive circuit (Power transmission means) 51z Rotating
shaft 52x, 52y Switch (Switch means) 53 Motion sensor (Motion sensing
means)      53c Motion sensing circuit (Motion sensing means) 35 54 Touch
sensor (Contact sensing means) 54c Touch sensing circuit (Contact sensing
means)  44 55 Elastic member (Contact sensing means) 55s Switch (Control
means) 55v Power source (Control means) S Skin 5 ti Current-carrying amount
of time t2 Elapsed time Tin Current-carrying time limit Ti Time interval
Lth Threshold value  45 



CLAIMS [Claim 1]A high-frequency treatment device, comprising: 5a signal
generation means which generates a high-frequency signal,        a pair of
terminal means which applies the high-frequency signal generated by said
signal generation means to skin, and a current-carrying region change means
which changes the 10 current-carrying region between the positional region
of said pair of terminal means on the skin while said high-frequency signal
is being applied. [Claim 2]The high-frequency treatment device according to
15 claim 1, comprising:        a power transmission means which moves at
least one of the pair of terminal means on the skin, and a control means
which activates said power transmission means while the high-frequency
signal is being applied. 20 [Claim 3]The high-frequency treatment device
according to claim 2, wherein:        the current-carrying region change
means is further provided with a current-carrying condition measurement
means 25 which measures a current-carrying condition of the high-frequency
signal, and        the control means is characterized in that when at least
one of the pair of terminal means is moved, said 



current-carrying condition is measured by means of said 30 current-carrying
condition measurement means, and when the current-carrying condition has
reached a predetermined state, the power transmission means is activated.
[Claim 4]The high-frequency treatment device as in either 35 claims 2 or 3,
wherein: at least one of the terminal means is rotatably placed  46 around
a rotating shaft which is in a direction that penetrates the skin, and
the power transmission means is characterized in that at least one of the
pair of terminal means rotates around said 5 rotating shaft when it is
activated. [Claim 5]The high-frequency treatment device according to claim
4, wherein the other one of the pair of terminal means is characterized to
be placed on the rotating shaft. 10 [Claim 6]The high-frequency treatment
device as in either claims 2 or 3, wherein:        at least one of the pair
of terminal means is formed as a rotating body which rotates on the skin,
and 15the power transmission means is characterized in that at least one of
the pair of terminal means rotates when it is activated. [Claim 7]The
high-frequency treatment device according to 



20 claim 1, wherein:        either one of the pair of terminal means is
provided with two or more switching terminal means which are independent of
each other and apply the high-frequency signal generated by the signal
generation means to the skin, and 25the current-carrying region change
means is provided with a switch means which switches said switching
terminal means which transmits the high-frequency signal when it is
activated, a current-carrying condition measurement means which measures
said current-carrying condition by means of said 30 current-carrying
condition measurement means, and a control means which activates said
switch means when the current-carrying condition has reached the
predetermined state.  47        every one of the pair of terminal means is
provided with two or more switching terminal means which are independent of
each other and apply the high-frequency signal generated by the signal
generation means, and 5the current-carrying region change means is provided
with a pair of switch means which corresponds to said pair of terminal
means and switches the switching terminal means which transmits the
high-frequency signal when it is activated, a current-carrying condition
measurement means which measures a 10 current-carrying condition of the
high-frequency signal, and a control means which measures said
current-carrying condition by means of said current-carrying condition
measurement means when said switching terminal means is switched, then
activates at least one of said switch means when the current-carrying 15
condition reaches the predetermined state. [Claim 9]The high-frequency
treatment device, comprising:        a signal generation means which
generates a high-frequency signal, 20a pair of terminal means which apply
the high-frequency signal generated by said signal generation means to
skin, and        a signal application control means which determines
suitability for the high-frequency signal application so as to control the
high-frequency signal application based on the 25 evaluation result
thereof. 



[Claim 10] A high-frequency treatment device according to claim 9,
comprising:           a signal application control means which is provided
with 30 a motion sensing means which senses movements of said pair of
terminal means onto skin, and        a control means which controls the
signal generation means so as to increase the level of the high-frequency
signal above a specified threshold value while movements of at least 35 one
of said pair of terminal means are being sensed by said motion sensing
means.  48  [Claim 11] The high-frequency treatment device according to
claim 10, wherein the control means is characterized in that when movements
of the pair of terminal means have become 5 undetectable by the motion
sensing means, the signal generation means is controlled so that the level
of the high-frequency signal is decreased below the specified threshold
value. [Claim 12] The high-frequency treatment device according to 10 claim
10, which is further comprised of a current-carrying condition measurement
means which measures a current-carrying condition of the high-frequency
signal application, and the control means which is characterized in that
when movements of the pair of terminal means have become undetectable by
the 15 motion sensing means, said current-carrying condition is measured by
said current-carrying condition measurement means, and when said
current-carrying condition has reached a specified state, the signal
generation means is controlled so that the level of the high-frequency
signal is decreased below 20 the specified threshold value.  [Claim 13] The
high-frequency treatment device according to claim 9 provided with the
signal application control means, comprising: 25a contact sensing means
which senses a contact between the pair of terminal means and the skin,
a current-carrying condition measurement means which measures the
current-carrying condition of the high-frequency signal application, and
30a control means which controls the signal generation 



means such that:        when a contact between said pair of terminal means
and the skin is sensed by said contact sensing means, the level of the
high-frequency 35signal is increased above the specified threshold value,
49        concurrently said current-carrying condition is measured by mean
of said current-carrying condition measurement means, and when the
current-carrying condition has 5reached the predetermined state, the level
of the high-frequency signal is decreased below the specified threshold
value.    [Claim 14] The high-frequency treatment device according to 10
claim 9 provided with the signal application control means, comprising:
a current-carrying condition measurement means which measures the
current-carrying condition of the high-frequency signal application, and
15a control means which controls the signal generation means such that:
when the level of the high-frequency signal is increased above the
specified threshold value, said current-carrying condition is measured by
20means of said current-carrying condition measurement means, and
when the level of the high-frequency signal has reached the predetermined
sate, the level of the high-frequency signal is decreased below the 



25specified threshold value. [Claim 15] The high-frequency treatment device
as in any one of the claims 11 to 14, wherein the control means is
characterized such that: 30when the level of the high-frequency signal is
decreased below the specified threshold value, the current-carrying
condition is measured by means of the current-carrying condition
measurement means, and 35when the current-carrying condition has reached
the predetermined state, said signal  50 generation means is controlled so
as to increase the level of the high-frequency signal above the specified
threshold value. 5[Claim 16] The high-frequency treatment device as in any
one of the claims 3, 7, 8 and 12 to 15, wherein the current-carrying
condition measurement means is a timing measurement means which measures
time as a current-carrying condition. 10[Claim 17] The high-frequency
treatment device as in any one of the claims 3, 7, 8 and 12 to 15, wherein
the current-carrying condition measurement means is a temperature
measurement means which measures temperature of a current-carrying region
on skin as a current-carrying condition. 


