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Description

Title of the Invention: ELECTRI CAL MJUSCLE STI MULATI ON
DEVI CE

Technical Field
[ 0001]
The present invention relates to a nuscle

el ectrosti nmul ati on devi ce.

Background Art
[ 0002]

Conventionally, it has been wdely known that the flow
of electric current through nuscle fibers causes nuscle
contraction. In particular, this know edge has been
utilized for the sake of building nuscles in nedical and
sports fields. Mrre specifically, a nmuscle stinulating
met hod of supplying electricity through el ectrodes attached
on a human body to contract and rel ax nuscles on the basis
of an electric signal has been used. It is known that |ow
frequency signals are specifically effective as electric
signals for contracting nuscles, because nuscles tend not
to contract as the frequency of the electric signa
I ncreases.

[ 0003]
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However, a |ow frequency electric signal tends to
cause pain ow ng to adverse effects of the electric
resi stance on human skin and the Iike. On the contrary, a
hi gh frequency electric signal tends to reduce the adverse
effects of the electric resistance and the |ike, thereby
achi eving characteristics hardly causing pain.

[ 0004]

As a nuscle stinulation device for stinulating nuscles
using an electric signal, Patent Docunent 1 discloses a
techni que that includes a nmain body containing a power
source, and a pair of electrodes elongated fromthe main
body, attaches the pair of electrodes on a hunan body, and
causes an electric pulse to flow through the human body to

sti mul ate nuscl es.

Prior Art Docunent
Pat ent Docunent
[ 0005]

Pat ent Docunent 1: JP-B-3158303

Summary of the Invention
Problemto be Solved by the Invention
[ 0006]
However, according to the configuration disclosed in
Pat ent Docunent 1, a user sonetinmes feels pain on his/her

skin owwng to the electric pulse. There is a roomfor
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i nprovenent in sensitivity during using the nuscle
stimulation device. On the other hand, only reduction in
the voltage of the electric pulse or sinple increase in
frequency in order to reduce the pain of the user cannot
efficiently stinmulate nuscles.
[ 0007]

The present invention has been nmade in view of such a
background, and has an object to provide a nuscle
el ectrostinmul ati on devi ce capable of inproving sensitivity

in use and efficiently stimulating nuscles.

Means for Sol ving the Probl em
[ 0008]

One aspect of the present invention resides in a
nmuscl e el ectrostimnul ati on devi ce appl yi ng
el ectrostimulation to a nuscle,

wherein the electrostinulation includes repeatedly
output nultiple burst waves, the burst waves each including
a pul se group output period for outputting nultiple
rectangul ar wave pul se signals, with an output stop tine
bei ng i nserted between the rectangul ar wave pul se signals,
and a pul se group output suspension period for suspendi ng
out put of the rectangul ar wave pul se signals, the pul se
group out put suspension period being | onger than the out put

stop time, and
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t he repeated burst waves each include at | east one
rectangul ar wave pul se signal having positive polarity and
at | east one rectangul ar wave pul se signal having negative

polarity.

Ef fects of the Invention
[ 0009]

According to the muscle electrostinulation device, in
the burst wave for form ng el ectrostinulation, the
rectangul ar wave pul se signals are output, with the output
stop time being inserted between the rectangul ar wave pul se
signals in the pul se group output period. Thus, in the
pul se group output period, the rectangul ar wave pul se
signal is in a state of being divided into nultiple pieces.
Accordingly, in conparison with the case of continuously
out putting the rectangul ar wave pul se signals w thout
di vi sion over the pul se group output period, each of
i ndi vi dual pul se wi dths of the rectangul ar wave pul se
signals can be snmall while nmaintaining the total output
time of rectangul ar wave pul se signals to be the sane. As
a result, the pain of the user can be alleviated while
mai nt ai ni ng el ectrostinulati on output fromthe nuscle
el ectrostinul ati on device and flow ng into nuscles or
nerves connected to nuscles. Accordingly, the sensitivity
during use of the nuscle electrostimulation device can be

I mproved.
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[ 0010]

In conparison with a burst wave having a pul se
outputting period of continuously outputting pulses for the
sane period as the pul se group output period in the burst
wave, the burst wave descri bed above allows nmultiple
rectangul ar wave pul se signals to be output, with the
output stop tinme being inserted between the rectangul ar
wave pul se signals in the pul se group output period.
However, both the burst waves have the sane period of
out putting pul ses. Accordingly, the burst waves having the
pul se group output periods, with the output stop tines
bei ng i nserted between the rectangul ar wave pul se signals
can achieve sensitivity simlar to the sensitivity of the
burst waves havi ng pul se outputting periods, with no output
stop time being inserted between the rectangul ar wave pul se
signal s.

[ 0011]

In the pul se group output period, the rectangul ar wave
pul se signals are output, with the output stop tinmes being
i nserted between the rectangul ar wave pul se signals. Thus,
the duration of the pulse group output period is the total
of the pulse widths of the rectangular wave pul se signals
and all the output stop tinmes. Accordingly, in conparison
with the case of continuing outputting the rectangular wave
pul se signals over the duration of the pul se group output

period, the actual pulse signal output tinme is reduced by
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the output stop tinmes while naintaining the duration of the
pul se group output period to be the sane. The power
consunption can therefore be reduced. This reduction
allows driving even by a power source having a snal
capacity, thereby contributing to reduction in size of the
devi ce.

[0012]

The burst wave form ng electrostinulation includes the
pul se group output period and any of the pul se group out put
suspensi on periods. The durations of the pul se group
out put suspensi on periods are |onger than the output stop
tinmes in the pul se group output period. Since the burst
waves include such pul se group output suspension periods,
the frequencies of the burst waves can be set to a desired
val ue by only changing the duration of each of the pul se
group out put suspension periods to a predeterm ned | ength
wi t hout changi ng the pul se group output period. This
setting facilitates control for outputting
el ectrostimul ati on including the burst wave having a
frequency suitable for contracting and rel axi ng nuscl es,
and can efficiently stinulate the nuscl es.

[ 0013]

The repetitive burst waves include at |east one
rectangul ar wave pul se signal having positive polarity, and
at | east one rectangul ar wave pul se signal having negative

polarity. That is, one burst wave may include both the
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rectangul ar wave pul se signal having positive polarity, and
the rectangul ar wave pul se signal having negative polarity.
Alternatively, in nmultiple burst waves, a first burst wave
may include at | east one rectangul ar wave pul se signa
havi ng positive polarity, and a second burst wave different
fromthe first burst wave nmay include at | east one
rectangul ar wave pul se signal having negative polarity. In
both the cases, deviation in electric charge can be reduced,
thereby allowing the pain of the user to be alleviated. As
a result, the sensitivity and the useful ness during use of
the nuscle electrostinulation device can be inproved.
[ 0014]

As described above, the present invention can provide
a muscle electrostinulation device capable of inproving

sensitivity in use and efficiently stimulating nuscles.

Brief Description of the Draw ngs

[ 0015]

[Figure 1] Figure 1 is a front view of a nuscle

el ectrostimul ati on device of Enbodi nent 1.

[Figure 2] Figure 2 is a rear view of the nuscle

el ectrostimul ati on device of Enbodi nent 1.

[Figure 3] Figure 3 is a side view of the nuscle

el ectrostimul ati on device of Enbodi nent 1.

[Figure 4] Figure 4 is a partially enlarged sectional view

taken along line IV-1V of Figure 1.
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[Figure 5] Figure 5 is a schematic diagramillustrating a
usage node of the nuscle electrostinulation device of
Enbodi ment 1.

[Figure 6] Figure 6 is a block diagram show ng a
configuration of the nuscle electrostinulation device of
Enbodi ment 1.

[Figure 7] Figure 7 is a diagram show ng basic wavef orns
stored in the nuscle electrostinulation device of

Enbodi ment 1.

[Figure 8] Figure 8 is a diagram showi ng burst waves out put
by the nuscle el ectrostinulation device of Enbodi nent 1.
[Figure 9] Figure 9 is a diagram show ng variation in

vol tage out put by the nuscle el ectrostinulation device of
Enbodi ment 1.

[Figure 10] Figure 10 is a flowhart illustrating a main
operation of the nuscle electrostinulation device of
Enbodi ment 1.

[Figure 11] Figure 11 is a flowhart illustrating a first
i nterrupt process of the nuscle electrostinulation device
of Enbodi nent 1.

[Figure 12] Figure 12 is a flowhart illustrating a second
i nterrupt process of the nuscle electrostinulation device
of Enbodi nent 1.

[Figure 13] Figure 13 is a flowhart illustrating a third
i nterrupt process of the nuscle electrostinulation device

of Enbodi nent 1.
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[Figure 14] Figure 14 is a front view of a nuscle

el ectrostinul ati on device of Variation 2.

[Figure 15] Figure 15 is a rear view of the nuscle

el ectrostinul ati on device of Variation 2.

[Figure 16] Figure 16 is a bl ock di agram show ng a
configuration of a nuscle electrostinulation device of

Vari ation 3.

Mode for Carrying out the Invention
[ 0016]

The nuscl e el ectrostinul ati on device outputs
el ectrostinmul ati on including burst waves. The
el ectrostinul ati on output by the nmuscle electrostinulation
device flows into nuscles or nerves connected to nuscles to
stinmul ate the nuscl es.

[0017]

The rectangul ar wave pul se signal having positive
polarity and the rectangul ar wave pul se signal having
negative polarity may be included in the same pul se group
output period. In this case, deviation in electric charge
can be easily elimnated in one burst wave, thereby
allow ng the pain of the user to be further alleviated. As
a result, the sensitivity and the useful ness during use of
the nmuscle el ectrostinulation device can be further
I mproved.

[ 0018]
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The repeatedly output burst wave may include: a first
burst wave; and a second burst wave including a second
pul se group output period for outputting the nultiple
rectangul ar wave pul se signals having polarity inverted
fromthe polarity of the multiple rectangul ar wave pul se
signals output in the first pulse group output period of
the first burst wave. In this case, when deviation in
el ectric charge occurs in the first burst wave, the
deviation in electric charge can be securely elimnated by
the second burst wave. Accordingly, deviation in electric
charge can be reduced over the entire repeatedly out put
burst wave, thereby allowing the pain of the user to be
alleviated. As a result, the sensitivity and the
useful ness during use of the nuscle electrostinulation
devi ce can be further inproved. Furthernore, the second
pul se group output period can be achieved only by inverting
the polarity (inverting the potential) of the nmultiple
rectangul ar wave pul se signals output in the first pul se
group output period. Accordingly, the control |oad can be
reduced in conparison with the case of separately
controlling the polarities of the individual rectangul ar
wave pul se signals in each burst wave. This feature is
anal ogous to the case of a burst wave including multiple
pul se groups.

[ 0019]

10
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The duration of the pul se group output suspension
period may be |onger than the duration of the pul se group
out put period. In this case, the pul se group out put
suspensi on period can sufficiently provide the interval
bet ween the pul se group out put periods repeatedly output in
the burst wave. Accordingly, the user can easily recognize
the nmultiple rectangul ar wave pul se signals in the pul se
group output period as one electrostinmulation. As a result,
a |l owfrequency burst wave can be easily output fromthe
hi gh-frequency rectangul ar wave pul se signal, thereby
all ow ng electrostinulation suitable for stimnulating
muscl es to be output.

[ 0020]

The device may include: a burst wave pattern nmenory
prelimnarily storing nultiple burst wave patterns having
di fferent frequencies fromeach other due to difference in
duration of the pul se group output suspension periods while
the duration of the pul se group output period being the
sanme; and a frequency setting unit for setting the
frequency of the burst wave for the el ectrostinulation by
sel ecting any of the burst wave patterns stored in the
burst wave pattern nenory. |In this case, the burst wave
pattern nmenory prelimnarily stores the nultiple burst wave
patterns having a predeterm ned frequency. Accordingly,
changi ng of the frequency of the burst wave only requires

the frequency setting unit to select a predeterm ned

11
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pattern from anong the burst waves stored in the burst wave
pattern nmenory. This requirenent facilitates changing of
the frequency of burst wave. Accordingly, the nuscle
el ectrostinul ati on device suitable for efficiently
stimul ati ng nuscl es can be achi eved.
[ 0021]

The device may include: a frequency sel ector for
sel ecting the frequency of the burst wave; a suspension
period duration calculator for calculating the duration of
t he pul se group output suspension period on the basis of
the frequency selected by the frequency selector; and a
suspensi on period duration setting unit for setting the
duration of the pul se group output suspension period on the
basis of the duration cal cul ated by the suspension period
duration calculator. In this case, the frequency sel ector
can set the frequency of the burst wave to a desired
frequency. Accordingly, the frequency of the burst wave is
appropriately set on the basis of the preferences of users
(the strength of contraction, and the interval between
contraction and rel axation), thereby allow ng the nuscle
el ectrostinul ati on device to further efficiently stinulate
muscles in conformty with the individual users. Selection
of the frequency at the frequency sel ector can be perforned
automatically or manually by the user.

[ 0022]

12
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The pul se width of the rectangul ar wave pul se signal
in the burst wave and the output stop tines may be constant.
In this case, electrostinulation to be applied to nuscles
can be easily changed on the basis of the frequency of the
burst wave. Accordingly, adjustment of the
el ectrostinmul ati on by the frequency of the burst wave
becones easier, thereby facilitating output of
el ectrostinmul ation suitable for effectively stinulating the
nmuscl es.
[ 0023]

The device may include: a main body; nultiple
el ectrode units for outputting the electrostinulation; a
power source for supplying power to the electrode units; a
controller for controlling power supply by the power
source; and an operation unit configured to be capabl e of
changi ng the control node of the controller. The power
source nmay be enbedded in the main body. In this case,
el ectric power to be supplied to the electrode unit is not
required to be prepared externally. Accordingly, the
devi ce can be easily used even outdoors and in places away
fromhonme where it is difficult to secure a power source.
Furthernore, this case does not require a cord and the like
for connection to the power source. Accordingly, the
usability is inproved, and the portability is excellent.

[ 0024]

13
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The el ectrode unit may include nmultiple el ectrodes and
| eads for electrically connecting the electrodes to the
power source via the controller, on the sheet-shaped
substrate extending fromthe nmain body. In this case, the
el ectrode unit is fornmed on the sheet-shaped substrate
extending fromthe main body, thereby allow ng the nain
body and the electrode unit to be integrally configured.
This configuration does not require a cord and the like for
connecting the main body to the el ectrode unit.
Accordingly, the usability is inproved, and the portability
is excellent.

[ 0025]

The el ectrode unit may include at |east three
el ectrodes. As descri bed above, in the pul se group output
period, with output stop tines being inserted between
mul ti pl e rectangul ar pul ses, thereby reduci ng the power
consunption. Accordingly, even with the configuration
i ncluding at |east three el ectrodes, the power hardly | acks,
t hereby enabling sufficient electrostimulation to be
applied. Therefore, electrostinulation can be applied to a
wi de range of muscles, thereby allow ng nuscles to be
efficiently stinulated.

[ 0026]

The power source may include a replaceable battery.

In this case, the power is supplied only by replacing the

battery, thereby facilitating |long-tinme use exceeding the

14
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capacity of the battery. This configuration does not
requi re enbeddi ng a battery having an excessively |arge
capacity, thereby allowng the device to be reduced in size.
[0027]

The battery nay be a coin battery or a button battery.
In this case, the battery has a small size, thereby
contributing to reduction in size of the nuscle
el ectrostinul ati on device. The reduction in size of the
nuscl e el ectrostimul ati on device can, in turn, reduce the
wei ght. Accordingly, the el ectrodes becone resistant to
falling and dropping off the body of the user, thereby
I nproving the usability and portability. Furthernore, the
battery is thin, thereby contributing to reduction in
t hi ckness of the nuscle el ectrostinulati on device. The
thinly shaped nmuscle el ectrostinulation device allows the
user to wear clothes on nuscle electrostinulation device,
with the device being left to be worn. Accordingly, the
devi ce can be used during comuting to the workpl ace or
school, doi ng housework and working, and in other various
situations. The coin battery or the button battery has
hi gher operating voltage and nore stabl e discharge
characteristics than the other dry batteries. Accordingly,
the nuscle electrostinulation device can be stably operated
for arelatively long tine.

[ 0028]

15
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The battery nmay have a nomi nal voltage ranging from
3.0to 5.0 V. In this case, for many of the electronic
conmponents included in the device, drive voltages are
defined in such a voltage range. Accordingly, a step-down
circuit or a booster circuit is not required to be
separately provided to drive these el ectronic conponents,
thereby contributing to reduction in size. Since the
el ectrostinmul ati on output fromthe el ectrodes typically
requi res a voltage higher than the nom nal voltage of the
battery, the configuration does not necessarily negate

i ntervention of a booster device for output.

Enbodi ment s
[ 0029]

(Enmbodi nent 1)

A nuscle electrostinulation device according to an
enbodi nent is described with reference to Figures 1 to 13.

The muscle electrostinulation device 1 of this
enbodi nment is configured to provide electrostimulation to
nmuscl es.

As shown in Figure 9, the electrostimulation includes
any of burst waves (Bl to B5) having a pul se group out put
period P and any of pul se group output suspension periods
Rl to R5, the burst waves being repeatedly output.

In the pul se group output period P, multiple

rectangul ar wave pul se signals S1 to S5 are output, each of

16
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out put stop tines N1 to N5 being inserted between the
si gnal s.

Each of the pul se group output suspension periods Rl
to R5 is longer than each of the output stop tinmes N1 to Nb5.
During the periods, output of the pulse signals is stopped.

The repetitive burst waves (Bl to B5) include
rect angul ar wave pul se signals S1, S3 and S5 havi ng
positive polarity, and rectangul ar wave pul se signals S2
and S4 having negative polarity.

[ 0030]

The nuscle electrostinulation device 1 is hereinafter
descri bed in detail.

As shown in Figure 5, the muscle electrostinulation
device 1 of this enbodinent is used while being attached to
t he abdonen 3 of a person 2. In this enbodinent, the
| ongi tudi nal direction of the height of the person 2 is
referred to as a height direction Y. Facing the front side
of the person 2, a right hand side 5a of the person 2 with
respect to the central axis 2a of the person 2 passing
through the unbilicus 3a in parallel to the height
direction Yis referred to as a right direction X1. Facing
the front side of the person 2, a left hand side 5b of the
person 2 with respect to the central axis 2a is referred to
as a left direction X2. The right direction X1 and the
left direction X2 are integrally referred to as a |latera

direction X

17
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[ 0031]

As shown in Figure 1, a main body 10 is provided at
the center of the nuscle electrostinulation device 1. As
shown in Figures 1 and 3, the main body 10 substantially
has a di sc shape. As shown in Figure 4, the main body 10
i ncludes a case 11 for storing a power source 20 and a
controller 40, described |ater, and a shell form ng body 12
attached to the case 11 to forma shell of the nuscle
el ectrostimul ation device 1. The case 11 is made of ABS.
The shell formng body 12 is nmade of silicone. The case 11
i ncl udes a concave first case 111, and a second case 112
attached to the first case 111 to forma container 13,
together with the first case 111, for storing the
controller 40. A rib 112a provided to stand al ong the
peri phery of the second case 112 is fitted with the inside
of a peripheral portion 11la of the first case 111, thus
joining the second case 112 to the first case 111.

[ 0032]

As shown in Figure 1, a first cantilever 5la and a
second cantilever 51b are fornmed at the first case 111,
each cantilever fornms a part of an after-nentioned
operation unit 50. The first cantilever 51la and the second
cantilever 51b are forned to have a cantil ever beam shape
by renoving a part of a wall of the first case 111. The

first cantilever 5la and the second cantil ever 51b are

18
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arranged fromthe upper side to the lower side in the
hei ght direction Y in this order.
[ 0033]

As shown in Figure 4, the shell formng body 12 is
attached to the first case 111 on a side not facing the
second case 112. As shown in Figure 1, the shell formng
body 12 covers both the cantilevers 51a and 51b. On the
shell form ng body 12, a synbol "+" is formed to protrude
I mredi ately above the first cantil ever 5l1a, and a synbol "-
" is formed to protrude i nmedi ately above the second
cantil ever 51b, thereby form ng an operation surface 54
formng a part of the after-nentioned operation unit 50.
The arrangenent of the cantil evers disposes the "+" on an

upper side and the on a | ower side in the height
direction Y. This arrangenent allows a user to perform
ergonom cal |y easy operation.
[ 0034]

As shown in Figure 4, the container 13 forned between
the first case 111 and the second case 112 contains a
control board 41 formng the controller 40 (see Figure 6).
The control board 41 is a printed board. The control board
41 is provided with a wiring pattern, electronic conmponents
42 and the like, not shown, to forma control circuit. A
smal | -si zed surface-nmounted | oudspeaker 43 is electrically

connected to the control board 41. Each of the drive

vol tages for the electronic conponent 42 and the
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| oudspeaker 43 is 3.0 V. Although not shown, a booster
circuit for increasing the output voltage of the battery 21
I's mounted on the control board 41. Accordingly, the power
of the battery 21 is increased to a predeterm ned vol tage
(e.g., 40 V), and supplied to an electrode unit 30.
[ 0035]

Al t hough not shown, the container 13 al so contains
switch nmechani snms form ng the operation unit 50. The
swi tch nmechanisns are tactile switches, and include sw tch
sections that can be pressed. The swi tch nechanisns are
el ectrically connected to the controller 40. The switch
nmechani snms are arranged i medi ate bel ow the first
cantilever 5la and the second cantilever 51b (see Figure 1)
formed on the first case 111. Accordingly, a press on the
first cantilever 5la fromthe outside via the operation
surface 54 of the shell form ng body 12 covering the first
case 111 bends the cantil ever-beam shaped first cantil ever
5l1a, thereby pressing the switch section of the switch
mechani sm Rel ease of the press on the operation surface
54 allows the first cantilever 5la to return to the
original position owing to the resilience of the
cantil ever - beam shaped first cantil ever 5la. Likew se, the
second cantil ever 51b is subjected to pressing and
rel easi ng of the pressing.

[ 0036]

20
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As shown in Figure 4, at the second case 112, a
battery holder 14 for holding the battery 21 configuring
the power source 20 is forned. The power source 20 is thus
enbedded in the main body 10. The battery 21 is
repl aceable. In this enbodinent, a small and thin coin
battery (lithiumion battery CR2032, nom nal voltage 3.0 V)
is adopted as the battery 21. Instead of the battery 21, a
battery having a nomnal voltage of 3.0 to 5.0 V may be
adopt ed.

[ 0037]

Alid 15 for preventing the battery 21 from droppi ng
off is detachably attached to the battery hol der 14 hol di ng
the battery 21. The |id 15 has a di sc shape one-si ze-
| arger than the battery 21. An Oring 16 for sealing the
lid 15 and the second case 112 is fitted around the
periphery of the lid 15. The battery 21 is electrically
connected to the controller 40 via a | ead, not shown. As
shown in Figure 2, a plurality of |inear grooves 113
radially extending fromthe periphery of the lid 15 is
formed on the second case 112 at regular intervals.

[ 0038]

As shown in Figure 4, a flange 112b protrudi ng outward
fromthe rib 112a is fornmed at the second case 112. A
sheet - shaped substrate 33 is sandwi ched by the flange 112b
and the peripheral portion 11la of the first case 111 via

doubl e- si ded wat er proof seal, not shown. The substrate 33
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is made of PET. As shown in Figure 2, the substrate 33
extends over an entire surface (rear surface 33a) opposite
to a surface (front surface) on a side of the shell form ng
body 12 in the nuscle electrostinulation device 1. As
shown in Figures 1 and 3, the front surface of the
substrate 33 is covered with the shell form ng body 12
extending fromthe main body 10. The substrate 33 and the
shell formng body 12 are joined to each other by adhesive
tape and silicone adhesion treating agent, not shown,
manuf act ured by 3M Conpany.

[ 0039]

As shown in Figures 2 and 6, the electrode unit 30
includes a first electrode group 31 and a second el ectrode
group 32. As shown in Figure 5, the first electrode group
31 extends fromthe nmain body 10 so as to be disposed right
direction X1 of the person 2 with respect to the center
i ne 10a when attached to the abdonmen 3. As shown in
Figure 5, the second el ectrode group 32 extends fromthe
mai n body 10 so as to be disposed left direction X2 of the
person 2 with respect to the center |line 10a when attached
to the abdonen 3. The first electrode group 31 includes
right electrodes 311 to 313. The second el ectrode group 32
includes |eft electrodes 321 to 323.

[ 0040]
Each of the electrodes 311 to 313 and 321 to 323 is

formed to have a substantially rectangul ar shape wth
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rounded corners. The longitudinal direction (e.g., a
direction indicated by a synbol won the third right
el ectrode 313) of each of the electrodes 311 to 313 and 321
to 323 is substantially along the lateral direction X. In
this enbodi nent, each of the electrodes 311 to 313 and 321
to 323 has the sane shape. The shape of each of the
el ectrodes 311 to 313 and 321 to 323 has, for exanple, h/w
of 0.40 to 0.95, preferably, 0.50 to 0.80, where wis the
l ength in the longitudinal direction and h is the length in
the short transverse direction. In this enbodiment, h/wis
0. 55.
[ 0041]

As shown in Figure 2, in each of the electrodes 311 to
313 and 321 to 323, hexagonal -shaped portions 34 that form
no el ectrode and have a predeterm ned size are formed at
regular intervals. Leads 31la, 312a and 313a for electric
connection to the power source 20 via the controller 40 are
formed at the respective right electrodes 311, 312 and 313
so as to be drawn fromthe nmain body 10. Likew se, |eads
321a, 322a and 323a for electric connection to the
controller 40 are forned at the respective left el ectrodes
321, 322 and 323 so as to be drawn fromthe main body 10.
The | eads 31la to 313a and 321a to 323a are silicone-coated
to prevent electric conduction to the outside. In the
el ectrodes 311 to 313 and 321 to 323, portions connected to

the |l eads 31la to 313a and 32l1la to 323a and adj acent areas
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(hatched areas indicated by a synbol Cin Figure 2) are
al so silicone-coated to prevent electric conduction to the
outside. The right electrodes 311 to 313 are connected in
parallel to each other. The left electrodes 321 to 323 are
al so connected in parallel to each other.
[ 0042]

As shown in Figure 2, the electrode unit 30 is fornmed
on the rear surface 33a of the substrate 33. Thus, the
el ectrode unit 30 is fornmed integrally with the main body
10. The electrode unit 30 may be forned so as to be
enbedded in the substrate 33. In this enbodi nent, the
el ectrode unit 30 is formed by printing electrically
conductive ink containing silver paste on the rear surface
33a of the substrate 33. The first electrode group 31 and
the second el ectrode group 32 include at |east four, in
total, electrodes 311 to 313 and 321 to 323. In this
enbodi nent, the first electrode group 31 and the second
el ectrode group 32 include the same nunbers of el ectrodes
311 to 313 and 321 to 323. In each group, the nunber of
el ectrodes is three. That is, the first electrode group 31
i ncludes the first right electrode 311, the second right
el ectrode 312, and the third right electrode 313. The
second el ectrode group 32 includes the first left electrode
321, the second left electrode 322, and the third |eft
el ectrode 323. On the substrate 33, portions bearing the

first right electrode 311, the second right el ectrode 312
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and the third right electrode 313 are referred to as a
first right base part 331, a second right base part 332,

and a third right base part 333, respectively. Portions
bearing the first |eft electrode 321, the second |eft

el ectrode 322, and the third left electrode 323 are
referred to as a first left base part 341, a second |eft
base part 342, and a third left base part 343, respectively.
[ 0043]

A gel pad 35 ("ST-gel" manufactured by Seki sui
Plastics Co., Ltd., nodel No. SR-RA240/100) is pasted on
each of the electrodes 311 to 313 and 321 to 323. The ge
pad 35 is el ectroconductive. The electrodes 311 to 313 and
321 to 323 can energi ze the abdonen 3 (see Figure 5) via
the gel pad 35. The gel pad 35 is strongly adhesive.
Accordi ngly, the nuscle electrostimnulation device 1 can be
attached to the abdonen 3 via the gel pad 35.

[ 0044]

As shown in Figure 2, the gel pads 35 are one-size-
| arger than the el ectrodes 311 to 313 and 321 to 323, and
separately cover the respective electrodes 311 to 313 and
321 to 323. The gel pads 35 are repl aceable. Accordingly,
I f the gel pads 35 deteriorate in adhesive force, are
damaged or becone dirty in accordance w th usage, these
pads can be appropriately replaced. The used gel pads 35
may be replaced with new pads at every predeterm ned tine

period (e.g., one nonth, two nonths, etc.)
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[ 0045]

As shown in Figure 2, each of the first right
el ectrode 311, the second right electrode 312, and the
third right electrode 313 extends fromthe main body 10 so
as to be disposed right direction X1 of the person 2 (first
area S1) with respect to the center |ine 10a passing
through the center of the nmain body 10 in parallel to the
hei ght direction Y of the person 2 (see Figure 5). The
first right electrode 311, the second right el ectrode 312,
and the third right electrode 313 are arranged fromthe
upper side to the lower side in the height direction Y in
this order.
[ 0046]

On the other hand, each of the first left electrode
321, the second left electrode 322, and the third |eft
el ectrode 323 extends fromthe main body 10 so as to be
di sposed left direction X2 of the person 2 (second area S2)
with respect to the center line 10a. The first left
el ectrode 321, the second left electrode 322, and the third
| eft el ectrode 323 are arranged fromthe upper side to the
| ower side in the height direction Y in this order.
[ 0047]

As shown in Figure 2, the first electrode group 31 and
the second el ectrode group 32 are configured to be disposed
line-symretrical with respect to the center |ine 10a when

attached to the abdonen 3 (see Figure 5). That is, when
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attached to the abdonmen 3, with respect to the center |ine
10a, the first right electrode 311 and the first left
el ectrode 321 are disposed |line-symmetrical, the second
right electrode 312 and the second left el ectrode 322 are
line-symretrical, and the third right electrode 313 and the
third left electrode 323 are |line-symetrical .
[ 0048]

As shown in Figure 2, when attached to the abdonen 3
(see Figure 5), in the height direction Y, the first
el ectrode group 31 and the second el ectrode group 32 are
configured to include: an upper electrode pair 301 of the
first right electrode 311 and the first left electrode 321
di sposed uppernost of the first electrode group 31 and the
second el ectrode group 32, respectively; a |ower el ectrode
pair 303 of the third right electrode 313 and the third
| eft el ectrode 323 di sposed | owernost; and a centra
el ectrode pair 302 of the second right el ectrode 312 and
the second left el ectrode 322 di sposed between the upper
el ectrode pair 301 and the | ower el ectrode pair 303. Thus,
t he upper electrode pair 301, the central electrode pair
302, and the | ower electrode pair 303 are arranged fromthe
upper side to the lower side in the height direction Y in
this order.
[ 0049]

The central electrode pair 302 projects in the

extending direction of the main body 10 (lateral direction
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X) nore than the upper electrode pair 301 and the | ower

el ectrode pair 303. That is, when attached to the abdonen
3, the second right electrode 312 included in the centra
el ectrode pair 302 projects in the right direction X1 nore
than the first right electrode 311 included in the upper

el ectrode pair 301, and the third right electrode 313
included in the |lower electrode pair 303. Likew se, the
second left electrode 322 included in the central electrode
pair 302 projects in the left direction X2 nore than the
first left electrode 321 included in the upper el ectrode
pair 301, and the third left electrode 323 included in the
| oner el ectrode pair 303.

[ 0050]

As shown in Figure 2, the upper electrode pair 301
arranged inclined so as to have a V-shape devi ati ng upward
with being far in the extending direction. As described
above, each of the electrodes 311 to 313 and 321 to 323 has
the sane size. On the other hand, the right base parts 331
to 333 of the substrate 33 of the electrode unit 30 have
| arger sizes than the respective right electrodes 311 to
313. The left base parts 341 to 343 have | arger sizes than
the respective left electrodes 321 to 323.

[ 0051]

As shown in Figure 2, the upper electrode pair 301

projects in the direction (lateral direction X) extending

fromthe main body 10 nore than the | ower el ectrode pair
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302. That is, when attached to the abdonen 3, the first
right electrode 311 included in the upper electrode pair
301 projects in the right direction X1 nore than the third
right electrode 313 included in the | ower electrode pair
303. Likewise, the first left electrode 321 included in
the upper electrode pair 301 projects in the left direction
X2 nore than the third left electrode 323 included in the

| oner el ectrode pair 303.

[ 0052]

As shown in Figure 2, a |ower peripheral part 33la of
the first right base part 331 protrudes in the right
direction X1. A lower peripheral part 341a of the first
| eft base part 341 protrudes in the left direction X2.

A central peripheral part 332a of the second right
base part 332 slightly protrudes in the right direction XI.
A central peripheral part 342a of the second | eft base part
342 slightly protrudes in the left direction X2.

Furt hernore, an upper peripheral part 333a of the
third right base part 333 protrudes in the right direction
X1. A lower peripheral part 333b of the third right base
part 333 protrudes downward (in a downward sense in the Y
direction). An upper peripheral part 343a of the third
| eft base part 343 protrudes in the left direction X2. A
| ower peripheral part 343b of the third |eft base part 343
protrudes downwar d.

[ 0053]
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As shown in Figures 1 and 5, the configuration of the
base parts 331 to 333 and 341 to 343 of the substrate 33 as
descri bed above allows the nuscle el ectrostinulati on device
1 to wap the rectus abdomnis nuscle 4 in the abdonen 3 in
the lateral direction in view of the nuscle
el ectrostinmulation device 1 fromthe front. The el ectrode
arrangenent conforns to the conpartnments 4a of the rectus
abdom nis nuscle 4. It can thus be expected to efficiently
stinmul ate each nuscle. Furthernore, the user can inmagine
the state of shaped abdonen 3 with six pack abdom na
nmuscl es by recogni zi ng such a shape. Accordingly, use of
the nuscle electrostinulation device 1 can exert
advant ageous effects of inmage training for achieving the
shaped abdonmen 3 with six pack abdom nal nuscles
(inprovenent in athletic effects due to image training is
wi dely known to the public.)

[ 0054]

As shown in Figure 2, in the first electrode group 31
and the second el ectrode group 32, notches 17 cut into the
mai n body 10 are forned between the el ectrodes 311 to 313
and 321 to 323 adjacent to each other. In this enbodi nent,
the notches 17 are fornmed at six positions, i.e., between
the first right electrode 311 and the second ri ght
el ectrode 312, between the second right electrode 312 and
the third right electrode 313, between the third right

el ectrode 313 and the third | eft el ectrode 323, between the
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third left electrode 323 and the second |l eft el ectrode 322,
between the second | eft electrode 322 and the first left

el ectrode 321, and between the first |left electrode 321 and
the first right electrode 311. Furthernore, through holes
18 are fornmed at four positions around the main body 10.

[ 0055]

Next, the configuration of the nuscle
el ectrostimnul ation device 1 of this enbodinent is described
with reference to a block diagram

As shown in Figure 6, the nuscle electrostinulation
device 1 includes not only the power source 20, the
controller 40 and the operation unit 50, but also a skin
detector 402 and a battery voltage detector 406, in the
mai n body 10.

[ 0056]

The skin detector 402 detects whether the el ectrode
unit 30 is in contact with skin or not. More specifically,
the skin detector 402 is electrically connected to the
el ectrode unit 30 to detect a resistance val ue between the
first electrode group 31 and the second el ectrode group 32.
This detector then conpares the detected value with a
preset threshold. If the detected value is snaller than
the threshold, this detector detects that the first
el ectrode group 31 and the second el ectrode group 32 are in
contact with the skin.

[ 0057]
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The battery voltage detector 406 detects the voltage
of the battery 21 in the power source 20, and determ nes
whet her the detected battery voltage V of the battery 21 of
the power source 20 is |ower than a predeterm ned threshold
Vmor not. In this enbodinment, the nom nal voltage V of
the battery 21 is 3.0 V, and the threshold Vmis 2.1 V.

[ 0058]

As shown in Figure 6, the power source 20 includes the
battery 21. The controller 40 includes an output adjuster
401, a power-off counter 403, a tiner 404, an output node
swi t cher 405, and an out put node nmenory 405a. The out put
adj uster 401 adjusts the output voltage (output |evel) at
the electrode unit 30. In this enbodi nent, the maxi num
out put voltage is set to 40 V. 100% out put voltage is set
to be reduced by 2.0 V at every decrease in output |evel by
one. The output |evel ranges over 15 steps, froma level 1
to a level 15.

[ 0059]

The power-off counter 403 neasures the el apsed tine
after receipt of a count start signal. The tiner 404
neasures the elapsed tine after receipt of an output start
signal. The output node sw tcher 405 sw tches the out put
node of the electrode unit 30 to any of a first output node,
a second out put node and a third output node, and
configures a frequency setting unit for setting the

frequency of the burst wave to be output. The output node
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menory 405a stores the first output node, the second out put
node, and the third output node. The first output nobde,
the second output node, and the third output node are
prelimnarily stored with basic waveforns, i.e. burst wave
patterns, having pul se group output suspension periods Rl
to R5. The out put node nenory 405a configures a burst wave
pattern nmenory. The burst wave pattern nenory 405a further
stores description of definition of the waveforns of burst
waves on a program

[ 0060]

Next, the output nodes in the electrode unit 30 are
descri bed.

First, the output node nenory 405a, as a duration
menory, stores five burst wave patterns (basic waveforns Bl
to B5) shown in Figure 7. The basic wavefornms Bl to B5
i ncl udes the pul se group output period P, and the pul se
group out put suspension periods RL to R5, respectively.
That is, each of the basic waveforns Bl to B5 include the
common pul se group output period P, and further includes
any of the pul se group output suspension periods RlL to RS
havi ng di fferent |engths.

[ 0061]

In the pul se group output period P, the rectangul ar
wave pul se signals S1 to S5 are output, with the output
stop times N1 to N5 being inserted between the rectangul ar

wave pul se signals S1 to S5. In this enbodi nent, five
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rectangul ar wave pul se signals S1 to S5 are output. That
i's, in the pulse group output period P, the order of
execution is the first rectangul ar wave pul se signal S1,
the first output stop tinme N1, the second rectangul ar wave
pul se signal S2, the second output stop tine N2, the third
rectangul ar wave pul se signal S3, the third output stop
time N3, the fourth rectangul ar wave pul se signal S$S4, the
fourth output stop tinme N4, the fifth rectangul ar wave
pul se signal S5, and the fifth output stop tinme N5.
[ 0062]

In this enbodi ment, the pulse width and the pul se
vol tage of each of the rectangul ar wave pul se signals S1 to
S5 are constant. The duration of each of the output stop
times N1 to N5 is also constant. In this enbodi nent, each
of the rectangul ar wave pul se signals S1 to S5 has a pul se
wi dt h of 100 ps, and a pul se voltage of +40 V during 100%
output. The duration of each of the output stop tinmes N1
to N5 is 100 pus. Accordingly, the duration of the pul se
group output period Pis 1 ns. The voltage polarities of
the rectangul ar wave pul se signals S1 to S5 are alternately
changed according to the output order. That is, the first
rect angul ar wave pul se signal S1, the third rectangul ar
wave pul se signal S3 and the fifth rectangul ar wave pul se
signal S5 are output as the rectangul ar wave pul se signals
havi ng positive polarity. The second rectangul ar wave

pul se signal S2 and the fourth rectangul ar wave pul se
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signal S4 are output as the rectangul ar wave pul se signals
havi ng negative polarity.
[ 0063]

As described above, the pulse width of each of the
rectangul ar wave pul se signals S1 to S5 in the pul se group
out put period P, and the duration of each of the out put
stop times N1 to N5 are 100 ps. Accordingly, the pulse
cycle of each of the rectangul ar wave pul se signals Sl to
S5 in the pul se group output period Pis 200 pus, and
sufficiently short. Accordingly, the user integrally
recogni zes these rectangul ar wave pul se signals S1 to S5 as
one el ectrostinulation. The frequency of each of the
rect angul ar wave pul se signals S1 to S5 in the pul se group
out put period P is 5, 000 Hz.

[ 0064]

According to the basic waveforns Bl to B5, no pul se
signal is output during the pulse group output suspension
periods RL to R5. The duration of each of the pul se group
out put suspension periods RL to R5 is |longer than the
duration of pulse group output period P. In this
enbodi nent, as shown in Figure 7, the duration of the pul se
group output period Pis 1 ns. The durations of the pul se
group output suspension periods RL to R5 are 499 ns, 249 ns,
124 ms, 61.5 ns, and 49 ns, respectively. Thus, the pul se

group out put suspension periods RL to R5 have a

35



10

15

20

25

significantly | onger duration than the output stop tinme in
t he pul se group output period P
[ 0065]

Accordingly, as shown in Figure 7, the first burst
wave (2 Hz) includes a pul se group output period P of 1 ns,
and a pul se group out put suspension period RL of 499 ns.
That is, the first burst wave (2 Hz) is output at a
frequency of 2 Hz for the pul se group output period P

The second burst wave (4 Hz) includes the pul se group
out put period P of 1 nms, and a pul se group out put
suspensi on period R2 of 249 ns. That is, the second burst
wave (4 Hz) is output at a frequency of 4 Hz for the pul se
group output period P

The third burst wave (8 Hz) includes the pul se group
out put period P of 1 nms, and a pul se group out put
suspensi on period R3 of 124 ns. That is, the third burst
wave (8 Hz) is output at a frequency of 8 Hz for the pul se
group output period P

The fourth burst wave (16 Hz) includes the pul se group
out put period P of 1 nms, and a pul se group out put
suspension period R4 of 61.5 ns. That is, the fourth burst
wave (16 Hz) is output at a frequency of 16 Hz for the
pul se group output period P

The fifth burst wave (20 Hz) includes the pul se group
out put period P of 1 nms, and a pul se group out put

suspension period R5 of 49 ns. That is, the fifth burst
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wave (20 Hz) is output at a frequency of 20 Hz for the
pul se group output period P
[ 0066]

Repetitive output of the basic wavefornms Bl to B5
according to a predeterm ned conbi nation for a
predeterm ned tine period all ows predeterm ned burst waves
to be output as shown in Figures 8(a) to 8(e). As
descri bed above, the user recognizes the multiple
rect angul ar wave pul se signals S1 to S5 in the pul se group
out put period P as one electrostimnulation. Accordingly, as
shown in Figure 8(a), electrostinulation at a frequency of
2 Hz is output through the first burst wave repeating the
basi c waveform Bl. Likew se, electrostinulation at a
frequency of 4 Hz is output through the second burst wave
repeati ng the basic waveform B2. Electrostinulation at a
frequency of 8 Hz is output through the third burst wave
repeating the basic waveform B3. Electrostinulation at a
frequency of 16 Hz is output through the fourth burst wave
repeati ng the basic waveformB4. Electrostinulation at a
frequency of 20 Hz is output through the fifth burst wave
repeati ng the basic waveform B5.

[ 0067]

The first to third output nodes stored in the output
node nenory 405a, i.e., the duration nmenory, are configured
by freely selecting any one of the basic waveforns Bl to B5

stored in the output node nenory 405a and conbi ni ng bur st
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waves at a predeterm ned frequency. First, as shown in
Table 1, the first output node is a warmup node confi gured
to sequentially performthe following first status to
fourth status. The condition of each status is as foll ows.

(1) Inthe first status, 100% output is perforned
through the first burst wave (2 Hz) for 20 seconds. As
shown in Figure 9, for five seconds after the start in the
first status, what is called a soft start is perforned.
According to the soft start, the output voltage is
gradually increased from0%to 100%

(2) I'n the second status, 100% output is perforned
t hrough the second burst wave (4 Hz) for 20 seconds.

(3) Inthe third status, 100% output is perfornmed
through the third burst wave (8 Hz) for 10 seconds.

(4) In the fourth status, 100% output is perforned
through the fourth burst wave (16 Hz) for 10 seconds.

The duration period of the first output node (i.e.,
the total of the duration periods of the first status to
the fourth status) is one minute. This first output node
is configured so as to gradually increase the frequency of
the burst waves from2 Hz to 16 Hz. Thus, the first output
node is referred to as the warm up node.

[ Tabl e 1]
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(Table 1)
First output mode (warm-up mode)
Status 1 2 3 4

Frequency 2Hz | 4Hz | 8Hz | 16 Hz

Output factor | 100% | 100% | 100% | 100%

Output period | 20sec| 20sec| 10sec| 10 sec

Duration period 60 sec (= 1 min)

[ 0068]

Next, as shown in Table 2, the second output node is a
training node configured to sequentially performthe
followng first status to fourth status. The condition of
each status is as follows.

(1) Inthe first status, 100% output is perforned
through the fifth burst wave (20 Hz) for three seconds, and
a state without output is nmaintained for two seconds. This
process is repeated for five m nutes.

(2) I'n the second status, 100% output is perforned
through the fifth burst wave (20 Hz) for three seconds, and
subsequent |y, 100% output is perfornmed through the second
burst wave (4 Hz) for two seconds. This process is
repeated for five m nutes.

(3) Inthe third status, 100% output is perforned
through the fifth burst wave (20 Hz) for four seconds, and

subsequently, 100% output is perforned through the second
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burst wave (4 Hz) for two seconds. This process is
repeated for five m nutes.

(4) In the fourth status, 100% output is perforned
through the fifth burst wave (20 Hz) for five seconds, and
subsequent |y, 100% output is perfornmed through the second
burst wave (4 Hz) for two seconds. This process is
repeated for five m nutes.

As shown in Figure 9, in the second output node, what
Is called the soft start is perfornmed. According to the
soft start, the output voltage is gradually increased from
0%to 100% for starting five seconds in each of the first
status to fourth status.

The duration period of the second output node is 20
mnutes. In this second output node, the fifth burst wave
at the frequency of 20 Hz are maintained for a
predeterm ned tine period, and subsequently, a state
wi t hout output is maintained or the second burst wave at
the frequency of 4 Hz is maintained for a predeterm ned
time period. Accordingly, this node is excellent at
effectively stinmulating nmuscles. Thus, the second out put
node is referred to as the training node.

[ Tabl e 2]
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(Table 2)

Second output mode (training mode)

Status 1 2 3 4
Frequenc 20Hz No 20Hz| 4Hz | 20Hz| 4Hz | 20Hz| 4Hz
eaquency output
Output factor | 100% [ 0% | 100% | 100% | 100% | 100% | 100% | 100%
Output period | 3sec | 2sec | 3sec | 2sec | 4sec | 2sec | 5sec | 2sec
Duration period 300 sec 300 sec 300 sec 300 sec
Pe (=5min) | (=5min) | (=5min) | (=5min)
[ 0069]

Next, as shown in Table 3,

the third output node is a

cool -down node configured to sequentially performthe

following first status to fourth status.

each status is as foll ows.

(1) I'n the first status,

The conditi on of

output is perfornmed through

the fourth burst wave (16 Hz) for 10 seconds.

(2) I'n the second st atus,

out put is perfornmed through

the third burst wave (8 Hz) for 10 seconds.

(3) In the third status,

out put is perfornmed through

the second burst wave (4 Hz) for 20 seconds.

(4) In the fourth status,

output is perfornmed through

the first burst wave (2 Hz) for 20 seconds.

As shown in Figure 9,

in the third output node,

out put

in each of statuses is gradually reduced so as to be 100%
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at the start of the first status and 50% at the end of the
fourth status.

The duration period of the third output node is one
mnute. In this third output node, the burst waves are
configured to have a frequency gradually decreasing from 16
Hz to 2 Hz. Thus, the third output node is referred to as
t he cool - down node.

[ Tabl e 3]

(Table 3)

Third output mode (cool-down mode)

Status 1 2 3 4

Frequency 16Hz| 8Hz | 4Hz | 2Hz

Gradually reduced from 100% to

Output factor 50%

Output period | 10sec| 10sec| 20 sec| 20 sec

Duration period 60 sec (= 1 min)

[ 0070]

As descri bed above, the total tinme of sequenti al
execution of the first output node (warm up node), the
second out put node (training node), and the third out put
node (cool -down node) is 22 mnutes. In this enbodi nent,
as shown in Figure 9, pause periods each having two seconds

are provided between the first output node and the second
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out put node, and four points between the statuses in the
second out put node. Accordingly, the total tinme of the
entire process including the pause periods is 22 m nutes
and 8 seconds.

[ 0071]

Next, a usage node in the nuscle electrostinmnulation
device 1 of this enbodinent is described in detail.

A main operation flow S100 shown in Figure 10 is
described. In the main operation flow S100, first, "+" on
the operation surface 54 is pressed for two seconds (S101).
Accordi ngly, the power of the nuscle electrostimnulation
device 1 is turned on, the nuscle el ectrostinulation device
1l is activated, and a notification sound ("beep"”) for
notification of activation is nmade by the | oudspeaker 43
(S102). Subsequently, the nuscle el ectrostinulation device
1 is brought into an output standby state, the output |evel
Is set to zero, and input into the operation unit 50 is
i nval i dated (S103).

[ 0072]

Next, the skin detector 402 detects whether the
el ectrode unit 30 is in contact with skin or not (S104).

If the skin detector 402 detects that the electrode unit 30
is in contact wwth the skin (Yes in S104), the operation
unit 50 is validated (S105). The output level is then

i nput through the operation unit 50 (S106). The out put

| evel is input onto the operation surface 54 of the
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operation unit 50. Every press of "+" of the operation
surface 54 of the operation unit 50 increnents the output
| evel by one level. Every press of "-" of the operation
surface 54 decrenments the output |evel by one level. Upon
setting of the output level, the output start signal is
transmtted fromthe controller 40 to the tinmer 404, and
measurenent is started at the tinmer 404 (S107). The
operation of the output |evel can be allowed at any point
in usage tine (fromactivation of the operation unit 50 to
power off).

[ 0073]

From start of measurenent at the tinmer 404 (el apsed
time of 0) to an elapsed tinme of one m nute, the output
node in the electrode unit 30 is set to the first output
node (warmup node) (S108). When the el apsed tine reaches
one mnute, the output node switcher 405 as the frequency
setting unit switches the output node in the electrode unit
30 to the second out put node (training node), and maintains
this node until reaching an elapsed tinme of 21 m nutes,
i.e., for 20 mnutes (S109). Wen the el apsed tinme reaches
21 m nutes, the output node switcher 405 as the frequency
setting unit switches the output node in the electrode unit
30 to the third output node (cool -down node), and mai ntains
this node until reaching an elapsed tinme 22 mnutes, i.e.,
for one mnute (S110). When the el apsed tine reaches 22

m nut es, neasurenent at the timer 404 is finished (S111).
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The nuscl e el ectrostinulation device 1 is then stopped
(S112). Such execution of steps S108 to S111 thus perforns
one set of the first output node (warmup node), the second
out put node (training node) and the third output node

(cool -down node), and the process is finished.

[ 0074]

On the other hand, if the skin detector 402 determ nes
that the electrode unit 30 is not in contact with the skin
(No in S104), a notification sound ("beep, beep, beep"”) for
notification of the noncontact state is made by the
| oudspeaker 43 (S113). The count start signal is
transmtted fromthe controller 40 to the power-off counter
403, and the power-off counter 403 starts measurenent of
the el apsed tinme (S114).

[ 0075]

Next, the skin detector 402 detects whether the
el ectrode unit 30 is in contact with the skin or not (S115).
If the skin detector 402 detects that the electrode unit 30
is in contact with the skin, the processing returns to step
S103 descri bed above, and the state is brought into the
out put standby state (Yes in S115). On the contrary, if
the skin detector 402 detects that the electrode unit 30 is
not in contact wwth the skin (No in S115), it is determ ned
whet her the el apsed tine at the power-off counter 403
exceeds two mnutes or not (S116). |If it is determ ned

that the elapsed tine at the power-off counter 403 does not
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exceed two mnutes (No in S116), the processing returns to
S115 again, and the skin detector 402 detects whether the
el ectrode unit 30 is in contact wwth the skin or not. On
the contrary, if it is determined in S116 that the el apsed
time at the power-off counter 403 exceeds two m nutes (Yes
in S116), the power of the nuscle electrostinulation device
1is turned off (S117).
[ 0076]

Next, an interrupt process to interrupt and be
preferentially processed between S105 to S110 in the
af orenenti oned mai n operation flow S100 is descri bed. As
shown in Figure 11, a skin detection interrupt process S200
Is perfornmed as a first interrupt process. The skin
detection interrupt process S200 is used as an autonatic
power -of f function in case where the el ectrodes are apart
fromthe human body in the mddle of usage. In the skin
detection interrupt process S200, first, the skin detector
402 detects whether the electrode unit 30 is in contact
with the skin or not (S201). |If the skin detector 402
detects that the electrode unit 30 is in contact with the
skin (Yes in S201), the processing returns to the origina
flow of the main operation flow S100. On the contrary, if
the skin detector 402 determ nes that the electrode unit 30
is not in contact with the skin (No in S201), a
notification sound ("beep, beep, beep”) for notification of

the noncontact state is made by the | oudspeaker 43 (S202).

46



10

15

20

25

The count start signal is transmtted fromthe controller
40 to the power-off counter 403, and the power-off counter
403 starts neasurenent of the elapsed tinme (S203).
[0077]

Next, the skin detector 402 detects whether the
el ectrode unit 30 is in contact with the skin or not (S204).
If the skin detector 402 detects that the electrode unit 30
is in contact with the skin, the processing returns to step
S103 in the main operation flow S100 (Yes in S204). On the
contrary, if the skin detector 402 determ nes that the
el ectrode unit 30 is not in contact with the skin (No in
S204), it is determ ned whether the elapsed tinme at the
power - of f counter 403 exceeds two m nutes or not (S205).
If it is determned that the el apsed tine at the power-off
counter 403 does not exceed two mnutes (No in S205), the
processing returns to S204 again, and the skin detector 402
detects whether the electrode unit 30 is in contact with
the skin or not. On the contrary, if it is determned in
S205 that the elapsed tinme at the power-off counter 403
exceeds two mnutes (Yes in S205), the power of the nuscle
el ectrostinmul ation device 1 is turned off (S206).
[ 0078]

Next, as shown in Figure 12, a battery voltage
reducti on process S300 is described. This process is a
second interrupt process to interrupt and be preferentially

processed between steps S105 to S110 in the main operation
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fl ow S100, descri bed above. The battery voltage reduction
process S300 is a function of automatic power-off in case
where the battery voltage of the battery 21 drops.
Accordingly, the user can easily notice the case where the
battery is required to be replaced and the like. First,
the battery voltage detector 406 determ nes whether the
detected battery voltage V of the battery 21 in the power
source 20 is lower than the predeterm ned threshold Vm or
not (S301). If it is determned that the battery voltage V
is not |ower than the predeterm ned threshold Vm (No in
S301), the processing returns to the original flow of the
mai n operation flow S100. On the contrary, if it is
determi ned that the battery voltage Vis |lower than the
predeterm ned threshold Vm the notification sound ("beep,
beep, beep”) for notification of this determ nation is nade
by the | oudspeaker 43 (S302). The count start signal is
transmtted fromthe controller 40 to the power-off counter
403, and the power-off counter 403 starts neasurenent of
the el apsed tinme (S303).
[ 0079]

Next, it is determ ned whether the elapsed tine at the
power - of f counter 403 exceeds two m nutes or not (S304).
If it is determned that the el apsed tine at the power-off
counter 403 does not exceed two mnutes (No in S304), the
processing returns to S304 again. If it is determ ned that

the el apsed tinme at the power-off counter 403 exceeds two
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m nutes (Yes in S304), the power of the nuscle
el ectrostinulation device 1 is turned off (S305).
[ 0080]

Next, as shown in Figure 13, a suspension process S400
is described. This process is a third interrupt process to
interrupt and be preferentially processed between S105 to
S110 in the main operation flow S100, described above.
First, the controller 50 determ nes whether the tine of
pressing the "-" button on the operation surface 54 of the
operation unit 50 is at |east two seconds or not ($S401).

If it is determned that the tine of pressing the "-"
button is not at |east two seconds (No in S401), the
processing returns to the original flow of the main
operation flow S100. On the contrary, if it is determ ned

that the tinme of pressing the button is at |east two
seconds (Yes in S401), a notification sound ("beep") for
notification that the power of the nuscle
el ectrostinulation device 1 is turned off and the process
is finished is nmade by the | oudspeaker 43 (S402). The
power is then turned off (S403).
[ 0081]

The effects of muscle electrostinulation device 1 of
this enbodi nent are hereinafter described.

In the nuscle electrostinulation device 1 of this

enbodi nent, through the first to fifth burst waves for

formng electrostinulation, the rectangul ar wave pul se
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signals S1 to S5 are output, with the output stop tinmes N1
to N5 being inserted between the rectangul ar wave pul se
signals S1 to S5, in the pulse group output period P. Thus,
in the pul se group output period P, the rectangul ar wave
pul se signals S1 to S5 are in a state of being divided into
mul ti ple pieces. Accordingly, in conmparison with the case
of continuously outputting the rectangul ar wave pul se
signals S1 to S5 without division over the pul se group

out put period P, each of individual pulse widths of the
rectangul ar wave pul se signals S1 to S5 can be small while
mai ntai ni ng the sane total output tinme of rectangul ar wave
pul se signals S1 to S5. As a result, the pain of the user
can be alleviated while maintaining electrostimnulation
bei ng outputted fromthe nuscle electrostinulation device 1
and flow ng into nuscles or nerves connected to nuscles.
Accordingly, the sensitivity during use of the mnuscle

el ectrostinul ati on device 1 can be inproved.

[ 0082]

The burst waves (basic waveforns Bl to B5) are
configured such that the rectangul ar wave pul se signals S1
to S5 are output, with the output stop tines N1 to N5 being
i nserted between the rectangul ar wave pul se signals S1 to
S5, in the pul se group output period P. These bust waves
have the sane period P of outputting pul ses as burst waves
havi ng a pul se outputting period continuously outputting

pul ses for a period identical to the pul se group output
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period P. Accordingly, the burst waves having the pul se
group output periods P, with the output stop tines N1 to N5
bei ng inserted between the rectangul ar wave pul se signals
S1 to S5, can achieve sensitivity simlar to the
sensitivity of the burst wave having a pul se outputting
period with no output stop tine being inserted between the
rect angul ar wave pul se signals.

[ 0083]

In the pul se group output period P, the rectangul ar
wave pul se signals S1 to S5 are output, with the output
stop times N1 to N5 being inserted between the rectangul ar
wave pul se signals S1 to S5. Thus, the duration of the
pul se group output period Pis the total of the pulse
wi dt hs of the rectangul ar wave pul se signals S1 to S5 and
all the output stop times NI to N5. Accordingly, in
conmparison with the case of outputting the rectangul ar wave
pul se signals S1 to S5 wi thout division over the duration
of the pul se group output period P, the actual pul se signa
output tinme is reduced by the output stop tinmes N1 to N5
whi |l e maintaining the duration of the pul se group out put
period P to be the same. The power consunption can
therefore be reduced. This reduction allows driving even
by a power source having a small capacity, thereby
contributing to reduction in size of the device.

[ 0084]
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The burst wave form ng electrostinulation includes the
pul se group output period P and any of the pul se group
out put suspension periods RL to R5. The durations of the
pul se group out put suspension periods RL to R5 are | onger
than the output stop tinmes N1 to N5 in the pul se group
out put period P. Since the burst waves include such pul se
group out put suspension periods RL to R5, the frequencies
of the burst waves can be set to a desired value by only
changi ng the duration of each of the pul se group output
suspension periods RL to R5 to a predeterm ned | ength
wi t hout changing the pul se group output period P. This
setting facilitates control for outputting
el ectrostinmul ati on including the burst wave having a
frequency suitable for contracting and rel axi ng nuscl es,
and can efficiently stinulate the nuscl es.

[ 0085]

The repetitive burst waves (Bl to B5) include the
rect angul ar wave pul se signals S1, S3 and S5 havi ng
positive polarity, and the rectangul ar wave pul se signals
S2 and S4 having negative polarity. Accordingly, deviation
in electric charge can be reduced. The reduction can
all eviate the pain of the user. As a result, the
sensitivity and useful ness during use of the nuscle
el ectrostinmul ati on device 1 can be inproved.

[ 0086]
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In this enbodi ment, the rectangul ar wave pul se signals
S1, S3 and S5 having positive polarity, and the rectangul ar
wave pul se signals S2 and S4 having negative polarity are
i ncluded in the sane pul se group output period P
Accordingly, deviation in electric charge can be easily
elimnated in each burst wave (basic waveforns Bl to B5),
thereby allowi ng the pain of the user to be further
alleviated. As a result, the sensitivity and useful ness
during use of the nuscle electrostinulation device 1 can be
further inproved.

[ 0087]

Furthernore, in the case of outputting the five
rectangul ar wave pul se signals S1 to S5 output in the first
pul se group output period P of the first burst wave in an
order of "positive, negative, positive, negative, and
positive" as in this enbodinent, the five rectangul ar wave
pul se signals output in the second pul se group out put
peri od of the second burst wave occurring subsequent to the
first burst wave can be output in an order of "negative,
positive, negative, positive, and negative". In this case,
the deviation in electric charge having occurred in the
first burst wave can be securely elimnated by the second
burst wave. Accordingly, the pain of the user can be
further alleviated. Furthernore, the second pul se group
out put period can be generated only by inverting the

polarities of the rectangul ar wave pul se signals S1 to S5
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output in the first pulse group output period P (inverting
the potential). Accordingly, the control |oad can be
reduced in conparison with the case of separately
controlling the polarities of the individual rectangul ar
wave pul se signals in each pul se group out put peri od.
[ 0088]

In this enbodi nent, the rectangul ar wave pul se signals
S1, S3 and S5 having positive polarity, and the rectangul ar
wave pul se signals S2 and S4 having negative polarity are
i ncluded in the sane pul se group output period P. In
mul ti pl e burst waves, the first burst wave may include
rectangul ar wave pul se signals having positive polarity,
and the second burst wave different fromthe first burst
wave may include rectangul ar wave pul se signals having
negative polarity. For exanple, all the rectangular wave
pul se signals S1 to S5 in the first pul se group output
period P of the first burst wave nmay have the positive
polarity, all the rectangul ar wave pul se signals in the
second pul se group out put period of the second burst wave
subsequent to the first burst wave with intervention of any
of the pul se group output suspension periods RL to R5 may
have the negative polarity, and the first burst wave and
the second burst wave may be repeated. In this case, in
t he individual pulse group output periods, the rectangul ar
wave pul se signals have the sane polarities. However, the

entire burst waves repeatedly output include rectangular
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wave pul se signals having polarities different from each
other. Also in such a case, the deviation in electric
charge having occurred in the first burst wave can be
securely elimnated by the second burst wave. Accordingly,
the pain of the user can be further alleviated.

[ 0089]

In this enbodi nent, each of the durations of the pul se
group out put suspension periods RlL to R5 is |longer than the
duration of the pulse group output period P (1 ns).

Accordi ngly, the pul se group output suspension periods Rl
to RS sufficiently secure the interval between pul se group
out put periods P repeatedly output through the burst wave.
The secured interval allows the user to easily recognize
the nultiple rectangul ar wave pul se signals S1 to S5 in the
pul se group output period P as one electrostinulation. As
aresult, the low frequency (2 to 20 Hz in this enbodi nent)
burst waves can be easily output fromthe rectangul ar wave
pul se signals S1 to S5 having high frequency (frequency of
5,000 Hz in this enbodinent), thereby allow ng

el ectrostinmul ation suitable for stimulating nuscles to be
out put ..

[ 0090]

Thi s enbodi nent includes: the burst wave pattern
menory (output node nenory 405a) prelimnarily storing the
mul ti pl e burst wave patterns (basic waveforns Bl to B5)

having different frequencies fromeach other due to
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di fference in duration of the pul se group output suspension
periods RL to R5, while the duration of the pul se group

out put period P being the sanme; and the frequency setting
unit (output node switcher 405) for setting the frequency
of the burst wave for electrostinulation by selecting any
of the burst wave patterns (basic waveforns Bl to B5)
stored in the burst wave pattern nenory (output node nenory
405a). Thus, since the burst wave pattern nenory (out put
node nmenory 405a) prelimnarily stores the nultiple burst
wave patterns (basic waveforns Bl to B5) having
predet erm ned frequencies, changing of the frequency of the
burst wave only requires the frequency setting unit (output
node switcher 405) to select a predeterm ned pattern from
anong the burst wave patterns stored in the burst wave
pattern menory (output node nmenory 405a). This requirenent
facilitates changi ng of the frequency of the burst wave.
Accordingly, the nuscle electrostinulation device 1
suitable for efficiently stinmulating nuscles can be

achi eved.

[ 0091]

In this enbodi ment, the pulse width of the rectangul ar
wave pul se signals S1 to S5 and the output stop tines N1 to
N5 in the burst wave are constant. Accordingly, the
el ectrostinmul ation to be applied to nuscles can be easily
changed on the basis of the frequency of the burst wave.

Therefore, adjustnent of the electrostinulation by the
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frequency of the burst wave becones easier, thereby
facilitating output of electrostinulation suitable for
effectively stinmulating the nuscles.
[ 0092]

Thi s enbodi ment includes: the main body 10; nultiple
el ectrode units 30 for outputting electrostimnulation; the
power source 20 for supplying power to the el ectrode unit
30; the controller 40 for controlling power supply by the
power source 20; and the operation unit 50 configured to be
capabl e of changi ng the control node of the controller 40.
The power source 20 is enbedded in the main body 10. This
configuration does not need to externally prepare electric
power to be supplied to the electrode unit 30. Accordingly,
the device can be easily used even outdoors and in pl aces
away from hone where it is difficult to secure a power
source. Furthernore, this configuration does not require a
cord and the |ike for connection to the power source.
Accordingly, the usability is inproved, and the portability
Is excellent.
[ 0093]

In this enbodi nent, the electrode unit 30 includes the
mul tiple electrodes 311 to 313 and 321 to 323, and the
| eads 311a to 313a and 321a to 323a for electrically
connecting the electrodes 311 to 313 and 321 to 323 to the
power source 30 via the controller 40, on the sheet-shaped

substrate 33 extending fromthe main body 10. Accordingly,
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the electrode unit 30 is forned on the sheet-shaped
substrate 33 extending fromthe nmain body 10, thereby
all ow ng the main body 10 and the el ectrode unit 30 to be
integrally configured. This configuration does not require
a cord and the like for connecting the main body 10 to the
el ectrode unit 30. Accordingly, the usability is inproved,
and the portability is excellent.

[ 0094]

In this enbodi nent, the electrode unit 30 includes at
| east three electrodes 311 to 313 and 321 to 323. As
descri bed above, since the pul se group output period P
i ncl udes the output stop tines N1 to N5, the power
consunption is reduced. Accordingly, even the
configuration including at |east three el ectrodes 311 to
313 and 321 to 323 can apply sufficient electrostinulation.
Therefore, electrostinulation can be applied to a w de
range of nuscles, thereby allow ng nuscles to be
efficiently stinulated.

[ 0095]

In this enbodi ment, the power source 20 includes the
repl aceabl e battery 21. Accordingly, power is supplied
only by replacing the battery 21, thereby facilitating
| ong-tinme use exceeding the capacity of the battery. This
configuration does not require enbedding a battery having
an excessively large capacity, thereby allow ng the device

to be reduced in size.
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[ 0096]

In this enbodi nent, the battery 21 is a coin battery.
Accordingly, the battery 21 has a small size, thereby
contributing to reduction in size of the nuscle
el ectrostinmul ation device 1. The reduction in size of the
nmuscl e el ectrostimnmulation device 1 can, in turn, reduce the
wei ght. Accordingly, the electrode unit 30 becones
resistant to falling and dropping off the body of the user,
thereby inproving the usability and portability.
Furthernore, the battery 21 is thin, thereby contributing
to reduction in thickness of the nuscle electrostinulation
device 1. The thinly shaped nuscle el ectrostinulation
device 1 allows the user to wear clothes on nuscle
el ectrostinmul ati on device 1, with the device being left to
be worn. Accordingly, the nuscle electrostinulation device
1 can be used during comuting to the workplace or school,
oper ati ons of household and work, and in other various
situations. The coin battery has higher operating voltage
and nore stabl e discharge characteristics than the other
dry batteries. Accordingly, the nuscle electrostimnulation
device 1 can be stably operated for a relatively long tine.
[ 0097]

The battery 21 may be a battery having a nom na
voltage ranging from3.0 to 5.0 V. This enbodi nent adopts
the battery 21 having a nom nal voltage of 3.0 V. The

el ectroni ¢ conponent 42, the |oudspeaker 43 and the |ike
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included in the nuscle el ectrostinulati on device 1 have the
sane drive voltage. Accordingly, a step-down circuit or a
booster circuit is not required to be separately provided
to drive these el ectronic conponents 42 and 43, thereby
contributing to reduction in size.

[ 0098]

The power source 20 is enbedded with a rechargeabl e
battery instead of the replaceable battery 21. A power
supply term nal connectable to an external power source nay
be provi ded as neans for charging such a battery.

Al ternatively, noncontact power supply unit using

el ectromagneti c i nduction may be provided. In this case,
the battery can be repeatedly used. Accordingly, this case
can reduce expendabl e supplies in conparison with the case
of using nonchargeabl e battery.

[ 0099]

As described above, this enbodi nent can provide the
muscl e el ectrostimul ati on device 1 capable of inproving
sensitivity in use and efficiently stimulating nuscles.

[ 0100]

In this enbodi nent, the second output node (training
node) i s executed on the basis of the first status to
fourth status shown in Table 2, described above.
Alternatively, as with the followng Variation 1, in a
first status to a fourth status equivalent to the statuses

of this enbodi nent, a 2a status shown in Table 4 nay be
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execut ed between the second status and the third status,

and a 3a status shown in Table 4 may be executed between

the third status and the fourth status.
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[ 0101]

In Variation 1, as shown in Table 4, the 2a status and
the 3a status are executed as foll ows.

(2a) In the 2a status, 100% output is perfornmed
t hrough the second burst wave (4 Hz) for 10 seconds, then
100% out put is perfornmed through the third burst wave (8
Hz) for 10 seconds, and subsequently, 100% output is
performed through the fourth burst wave (16 Hz) for 10
seconds.

(3a) In the 3a status, 100% output is perforned
t hrough the second burst wave (4 Hz) for 10 seconds, then
100% out put is performed through the third burst wave (8
Hz) for 10 seconds, and subsequently, 100% output is
performed through the fourth burst wave (16 Hz) for 10
seconds.

In this Variation 1, the 2a status and the 3a status
are added, in conparison with the second output node of
this enbodi nent (see Table 2). Accordingly, the total tine
of sequential execution of the first output node (warm up
node), the second out put node (training node) and the third
out put node (cool -down node) shown in Table 4 is 23 m nutes.
[0102]

In the 2a status, the frequency of the burst wave is
configured to be stepwisely increased from4 Hz to 16 Hz.
Accordingly, variation in frequency in the case of

switching fromthe 2a status to the third status is
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snoot hed. Likew se, variation in frequency in the case of
switching fromthe 3a status to the fourth status is
snoothed. In this Variation 1, the 2a status and the 3a
status are added in conparison with the case of Enbodi nent
1, thereby largely changing the pattern of
el ectrostinmulation in the second out put node (training
node). As a result, the change in pattern can prevent
reduction in sensitivity due to user's getting used to the
el ectrostinul ation, thereby allowi ng the rectus abdom nis
nmuscles to be nore effectively stinmulated. Furthernore,
adoption of the 2a status and the 3a status exerts an
advant ageous effect of sweeping away fatigue substances in
nmuscl es fatigued by application of electrostinulation.
This Variation 1 with the second output node (training
node) being set as such also exerts effects equivalent to
the effects of Enbodi nent 1.
[ 0103]

Enbodi nent 1 thus includes the six electrodes 311 to
313 and 321 to 323. The configuration is not limted to
this enbodinent. Alternatively, the nunber of electrodes
may be two or nore. For exanple, in Variation 2, as shown
in Figures 14 and 15, el ectrodes have a configuration
simlar to the configuration of the electrodes 311 and 321
i n Enbodi nent 1. However, a pair of one-size-|arger
el ectrodes 311 and 321 is provided. In Variation 2, the

sane synbols are assigned to configuration el enents
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equi valent to the elenents in Enbodi nent 1, and the
description is omtted. This case also exerts effects
equivalent to the effects of Enbodi nent 1. The nuscle

el ectrostinmul ati on device 1 of Variation 2 has a smaller
nunber of el ectrodes 311 and 321 than the case of having
six electrodes (see Figure 2). Accordingly, the power
consunption per electrode can be set high. Thus, each of
the el ectrodes 311 and 321 is one-size |larger. Accordingly,
the range of capable of applying electrostinulation per one
el ectrode is increased, thereby facilitating stimulation of
nmuscl es of |arge parts, such as arnms and thighs.

[ 0104]

I n Enbodi nent 1, for changing the frequency of the
burst wave, the frequency setting unit (output node
switcher 405) selects a predeternm ned one from anong the
burst wave patterns stored in the burst wave pattern nenory
(out put node nenory 405a). Alternatively, the follow ng
Variation 3 may be adopted. As shown in Figure 16,
Variation 3 includes: an operation surface 54a as a
frequency selector for selecting the frequency of the burst
wave; a suspension period duration cal culator 405b; and a
suspensi on period duration setting unit 405c.

The suspension period duration cal cul ator 405b
cal cul ates the duration of the pul se group output
suspensi on period on the basis of the frequency sel ected by

the frequency sel ector (operation surface 54a).
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The suspension period duration setting unit 405c sets
the duration of the pul se group output suspension period on
the basis of the duration cal culated by the suspension
period duration cal cul at or 405b.

In Variation 3, the sane synbols are assigned to
configuration elenents equivalent to the elenments in
Enbodi nent 1, and the description is omtted.

[ 0105]

According to such Variation 3, the frequency sel ector
(operation surface 54a) can set the frequency of the burst
wave to a desired frequency. Accordingly, the frequency of
the burst wave is appropriately set on the basis of the
pref erences of users (the strength of contraction, and the
i nterval between contraction and rel axation), thereby
all owi ng the nmuscle electrostinulation device 1 to further
efficiently stinmulate nmuscles in conformty with the
I ndi vidual users. This Variation 3 also exerts effects
equi valent to the effects of Enbodi nent 1, except for the
effects pertaining to the nodes of changi ng the frequency

of the burst wave.
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d ai ns

[Caim1]

A nuscle electrostinulation device appl yi ng
el ectrostimulation to a nuscle,

wherein the el ectrostinulation includes repeatedly
output nultiple burst waves, the burst waves each including
a pul se group output period for outputting nmultiple
rect angul ar wave pul se signals, with an output stop tine
bei ng i nserted between the rectangul ar wave pul se signals,
and a pul se group out put suspension period for suspending
out put of the rectangul ar wave pul se signals, the pul se
group out put suspension period being | onger than the out put
stop time, and

t he repeated burst waves each include at | east one
rectangul ar wave pul se signal having positive polarity and
at | east one rectangul ar wave pul se signal having negative

polarity.

[Caim?2]

The nuscl e el ectrostinul ati on device according to
claim1l, wherein a duration of the pul se group out put
suspension period is longer than a duration of the pul se

group out put peri od.

[Caim 3]
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The nuscl e el ectrostinul ati on device according to
claim 2, conprising:

a burst wave pattern nenory for prelimnarily storing
mul ti ple burst wave patterns different in frequency due to
a difference in the duration of the pul se group output
suspensi on period while being identical in the duration of
t he pul se group output period; and

a frequency setting unit for setting a frequency of
each of the burst waves for the el ectrostimnulation by
sel ecting any of the burst wave patterns stored in the

burst wave pattern nmenory.

[ C ai m 4]

The nuscl e el ectrostinul ati on device according to any
one of clainms 1 to 3, conprising:

a mai n body;

an electrode unit for outputting the
el ectrostinmul ation;

a power source for supplying power to the el ectrode
unit, the power source being enbedded in the main body;

a controller for controlling power supply by the power
source; and

an operation unit configured to be capable of changing

a control node of the controller.

[ aimb5]
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The nuscl e el ectrostinul ati on device according to
claim4, wherein the electrode unit includes nmultiple
el ectrodes and |l eads for electrically connecting the
el ectrodes to the power source via the controller, and the
el ectrodes and the | eads are forned on a sheet-shaped

substrate extending fromthe mai n body.

[ C aim 6]
The nuscl e el ectrostinul ati on device according to
claim4 or 5, wherein the electrode unit includes at |east

three el ectrodes.

[Caim7]
The nuscl e el ectrostinul ati on device according to any
one of clainms 4 to 6, wherein the power source includes a

repl aceabl e battery.

[Caim 8]
The nuscl e el ectrostinul ati on device according to
claim7, wherein the battery is a coin battery or a button

battery.
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