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DESCRIPTION

TITLE OF THE INVENTION: MUSCLE ELECTROSTIMULATION [EVICE

TECHNICAL FIELD
[0001]

The present invention relates to a muscle eleatnosation device.

BACKGROUND ART
[0002]

A muscle electrostimulation device that uses antat pulse to stimulate muscles is
disclosed in Patent Document 1, the device inclytddnmain body containing a power
source; and a pair of electrodes elongated fronmti@ body, wherein the pair of electrodes
are attached to a human body to apply the elgotiise to the human body to stimulate the

muscles.

PRIOR ART DOCUMENT
Patent Document

[0003] Patent Document 1: JP-U-3158303

SUMMARY OF THE INVENTION
PROBLEM TO BE SOLVED BY THE INVENTION
[0004]

However, the configuration disclosed in Patentioent 1 includes only one pair of
electrodes that stimulates the muscles. Therefloeee is room for improvement in order to
effectively stimulate the muscles, such as abdohnmescles, spread in a wide range at the

center of the abdomen.
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[0005]
The present invention has been made in view &fetlogcumstances, and an object of
the present invention is to provide a muscle ebstimulation device that can effectively

stimulate abdominal muscles.

MEANS FOR SOLVING THE PROBLEM
[0006]

One aspect of the present invention resides ingcha electrostimulation device
including: a main body; a power source stored erttain body; an electrode unit that
receives power from the power source; a contrdiiar controls supply of power to the
electrode unit; and an operation unit configuretléaapable of changing a control mode of
the controller, the device being configured to grine electrode unit into contact with an
abdomen of a person to apply electrostimulatioiiéoabdomen, wherein

the electrode unit includes: a first electrodeugrextended from the main body so as
to be disposed in a right direction of the persath wespect to a center line parallel to a
height direction of the person and passing thrauganter of the main body when the device
is attached to a middle of the abdomen; and a skelectrode group extended from the main
body so as to be disposed in a left direction efglrson with respect to the center line,

the first electrode group and the second electgodep are configured to be
electronically connected via the human body, aeditist electrode group and the second

electrode group include four or more electrodewial.

EFFECTS OF THE INVENTION
[0007]

The abdominal muscles of a person include twaisesgabdominis muscles extending
in a height direction. Tendinous intersectionsa#the two rectus abdominis muscles in a

direction intersecting the height direction, ang¢hor four compartments are formed in each
-2-
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rectus abdominis muscle. In the muscle electragétion device, the first electrode group
and the second electrode group of the electrodaenatiide four or more electrodes in total.
When the muscle electrostimulation device is atddio the abdomen of the person, the first
electrode group is disposed on the right hand aiidiee person with respect to the center line
of the main body, and the second electrode grodsmosed on the left hand side of the
person with respect to the center line of the nhaidy. Therefore, the electrodes can be
easily attached according to four or more compantmef the rectus abdominis muscles in
the muscle electrostimulation device. Therefarghe compartments corresponding to the
electrodes, electrostimulation can be easily aggbemotor points (places on the skin where
nerves connected to muscles can be easily enejgieethe electrodes. As a result, the
electrostimulation can be effectively applied te thuscle of each compartment. This can
attain advantageous effects of muscle movementraion and relaxation) of the rectus
abdominis muscles as well as promotion of a bléod based on the movement of the
muscles, increase in the rectus abdominis musatespromotion of metabolism.

[0008]

When the muscle electrostimulation device is agddo the abdomen, the electrodes
included in the first electrode group and the etet# included in the second electrode group
are lined up in the lateral direction of the peraoross the main body. Therefore,
equivalent electrostimulation can be obtained enl¢fft and the right of the main body, and
well-balanced stimulation can be applied to theoahidal muscles.

[0009]

Since the power source is stored in the main ldye muscle electrostimulation
device, the power does not have to be supplied fhenoutside, and the device can be
wireless. Therefore, the usability is excellent] éhe device can be used at a location
without an external power source.

[0010]
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The first electrode group and the second electgodep are formed to extend from
the main body and are provided integrally with th&in body. Therefore, the first electrode
group and the second electrode group are attachibe abdomen while a specific positional
relationship between the groups with respect tathan body is maintained. Accordingly,
the electrodes can be easily attached accorditigettour or more compartments of the
rectus abdominis muscles just by attaching thecgeta the abdomen of the person such that
the main body is disposed a little above the uroiliof the person and such that the center
line of the main body is parallel to the centrakadf the person. Therefore, the usability is
excellent in the muscle electrostimulation device.

[0011]
As described, according to the present invenaamuscle electrostimulation device

that can effectively stimulate abdominal muscles lva provided.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012]

[Figure 1] Figure 1 is a front view of a muscleattestimulation device in Embodiment 1.
[Figure 2] Figure 2 is a rear view of the musclecglostimulation device in Embodiment 1.
[Figure 3] Figure 3 is a side view of the musclkecalostimulation device in Embodiment 1.
[Figure 4] Figure 4a is a partially enlarged sewdiloview taken along line IVa-1Va in Figure
1, Figure 4b is a partially enlarged sectional viaken along line IVb-IVb in Figure 1, and
Figure 4c is a partially enlarged sectional vieletaalong line IVc-IVc in Figure 1.

[Figure 5] Figure 5 is a schematic diagram illustigaa usage mode of the muscle
electrostimulation device in Embodiment 1.

[Figure 6] Figure 6 is a block diagram showing afaguration of the muscle
electrostimulation device in Embodiment 1.

[Figure 7] Figure 7 is a diagram showing basic viaras output from the muscle

electrostimulation device in Embodiment 1.
-4 -
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[Figure 8] Figure 8 is a diagram showing variatiowoltage output from the muscle
electrostimulation device in Embodiment 1.

[Figure 9] Figure 9 is a flowchart illustrating am operation of the muscle
electrostimulation device in Embodiment 1.

[Figure 10] Figure 10 is a flowchart illustratindiest interrupt process of the muscle
electrostimulation device in Embodiment 1.

[Figure 11] Figure 11 is a flowchart illustratingsacond interrupt process of the muscle
electrostimulation device in Embodiment 1.

[Figure 12] Figure 12 is a flowchart illustratingtard interrupt process of the muscle
electrostimulation device in Embodiment 1.

[Figure 13] Figure 13 is a diagram showing burst@goutput from the muscle
electrostimulation device in Embodiment 2.

[Figure 14] Figure 14 is a diagram showing the basiveforms stored in the muscle
electrostimulation device in Embodiment 2.

[Figure 15] Figure 15 is a front view of a musclectrostimulation device in Reference
Example 1.

[Figure 16] Figure 16 is a rear view of the musakectrostimulation device in Reference
Example 1.

[Figure 17] Figure 17ais a diagram illustrating ©f a front side of the muscle
electrostimulation device in Embodiment 4, and Fegli7b is a diagram showing a
relationship between lightness and chroma in hue Biva Munsell color system.
[Figure 18] Figure 18 is a diagram showing testgras in an evaluation test.

[Figure 19] Figure 19 is a partially enlarged saadil view corresponding to line IVa-IVa in

Figure 1 according to Embodiment 5.

[Figure 20] Figure 20 is a partially enlarged rei@w of the muscle electrostimulation device

in Variation 2.

[Figure 21] Figure 21 is a sectional view takemaltine XVI-XVI in Figure 20.
-5.-
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[Figure 22] Figure 22 is a partially enlarged rei@w of the muscle electrostimulation device
in Variation 3.

[Figure 23] Figure 23 is a rear view of the musakectrostimulation device with a main body
removed in Embodiment 6.

[Figure 24] Figure 24 is a partially enlarged rei@w of the muscle electrostimulation device
in Embodiment 5.

[Figure 25] Figure 25 is a schematic diagram iliatshg a falling mode of an electrode in
Embodiment 6.

[Figure 26] Figure 26 is a rear view of the musakectrostimulation device in Variation 4.
[Figure 27] Figure 27 is a rear view of the musakectrostimulation device in Variation 5.
[Figure 28] Figure 28 is a rear view of the musakectrostimulation device in Reference
Example 2.

[Figure 29] Figure 29 is a rear view of the musakctrostimulation device in Embodiment 7.
[Figure 30] Figure 30 is a partially enlarged baaw with a second case removed in
Embodiment 7.

[Figure 31] Figure 31 is a schematic diagram illaishg shortest paths in Embodiment 7.
[Figure 32] Figure 32 is a rear view of the musakectrostimulation device in Variation 6.
[Figure 33] Figure 33 is an enlarged view of maamtp in the rear view of the muscle
electrostimulation device in Embodiment 8.

[Figure 34] Figure 34 is an enlarged view nearia &cing portion in a cross section
corresponding to line IVa-IVa of Figure 1 in Embimgint 8.

[Figure 35] Figure 35 is a partially enlarged rei@w of the muscle electrostimulation device
including curved and radially elongated groove¥amiation 7.

[Figure 36] Figure 36 is a partially enlarged rei@w of the muscle electrostimulation device
including the grooves with both ends arranged pargheral edge of the skin facing portion

in Variation 8.
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[Figure 37] Figure 37 is a rear view of a musclkec#bstimulation device including a
substantially elliptical skin facing portion in Mation 9.

[Figure 38] Figure 38 is an exploded perspectiewbf the muscle electrostimulation
device in Embodiment 9.

[Figure 39] Figure 39 is an enlarged view nearunsiing body in the cross section
corresponding to line IVa-IVa of Figure 1 in Embimgint 9.

[Figure 40] Figure 40 is a partially enlarged sl view showing main parts of the muscle
electrostimulation device in which a thin body isaly separate from a shell forming body
in Variation 10.

[Figure 41] Figure 41a is a partially enlarged sel view corresponding to line IVa-IVa of
Figure 1 in embodiment 10, and Figure 41b is agbrienlarged sectional view
corresponding to line IVc-IVc of Figure 1.

[Figure 42] Figure 42 is a block diagram showingpafiguration of the muscle
electrostimulation device in Embodiment 10.

[Figure 43] Figure 43a is an explanatory view shayw power source operation pattern,
Figure 43b is an explanatory view showing a striemgytrease pattern, Figure 43c is an
explanatory view showing a strength reduction pajteigure 43d is an explanatory view
showing a limit notification pattern, and Figuree48 an explanatory view showing an error
pattern of a vibrator in Embodiment 10.

[Figure 44] Figure 44 is a partially enlarged saasl view corresponding to line IVa-IVa of
Figure 1 in Embodiment 12.

[Figure 45] Figure 45 is a front view of a mat wgtl pads attached in Embodiment 14.
[Figure 46] Figure 46 is a front view of the muselectrostimulation device in Embodiment
15.

[Figure 47] Figure 47 is a partially enlarged bagdwv with the second case removed in

Embodiment 16.
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[Figure 48] Figure 48 is a block diagram showingpafiguration of the muscle
electrostimulation device in Embodiment 16.

[Figure 49] Figure 49 is a block diagram showingpafiguration of the muscle
electrostimulation device in Embodiment 17.

[Figure 50] Figure 50 is a schematic diagram illashg an attachment mode of the electrode
in Embodiment 17.

[Figure 51] Figure 51 is a schematic diagram ilatshg an attachment mode of the electrode
in Embodiment 24.

[Figure 52] Figure 52 is a schematic diagram iliatshg an attachment mode of the electrode
in Embodiment 25.

[Figure 53] Figure 53 is a front view of the muselectrostimulation device in Embodiment

30.

MODE FOR CARRYING OUT THE INVENTION
[0013]

The muscle electrostimulation device is used bgchatng the device to the abdomen
of the person such that the main body is dispoditieaabove the umbilicus of the person,
and the center line of the main body is parallehtocentral axis of the person. Even if the
position of the main body upon the attachmentpssition somewhat offset from a little
above the umbilicus, the electrostimulation camjpglied to the rectus abdominis as long as
the electrodes are at positions correspondingetogttus abdominis muscles. The muscle
electrostimulation device can be independentlychtd to the abdomen of the person. A
belt covering the abdomen may be wound around tieeka electrostimulation device, while
the muscle electrostimulation device is attachethiécabdomen. In this case, fall or drop of
the muscle electrostimulation device can be syradyented when the device is used.

[0014]
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It is preferable that the first electrode group #me second electrode group include the
same number of the electrodes. In this case, ti@viaf the electric current flowing from
the electrode unit via the human body can be ptedeand well-balanced electrostimulation
can be applied to the muscles of the compartmemtesponding to the electrodes in the
rectus abdominis muscles.
[0015]

It is preferable that the electrodes includechmfirst electrode group and the
electrodes included in the second electrode greugisposed line-symmetrically with
respect to the center line when the device is laidh¢o the abdomen. In this case, when the
muscle electrostimulation device is to be attadbetie abdomen, the electrodes included in
the first electrode group and the electrodes iredud the second electrode group can be
arranged along the pair of left and right rectudceibinis muscles just by attaching the device
to the abdomen of the person such that the cangof the main body is parallel to the
central axis of the person. Therefore, well-badahelectrostimulation can be applied to the
muscles of the compartments corresponding to #naredes in the rectus abdominis muscles.
[0016]

It is preferable that the first electrode grougluidle a plurality of electrodes arranged
in the height direction when the device is attacioetthe abdomen, and the second electrode
group include a plurality of electrodes arrangethmheight direction when the device is
attached to the abdomen. In this case, well-balhetectrostimulation can be applied from
the electrodes to the muscles of the compartmewvitted in the height direction of the
person in the pair of left and right rectus abdasmmuscles just by attaching the device to
the abdomen of the person such that the centeolittee main body is parallel to the central
axis of the person.
[0017]

It is preferable that each of the first electrgdeup and the second electrode group

include three electrodes. In this case, the @ldes are arranged according to six
-9-
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compartments in the abdomen in which the rectusmlbds muscles are divided into six or
more parts, and the electrostimulation can be reffeetively applied to the muscles of the
compartments.

[0018]

It is preferable that, in the height directiortloé person when the device is attached to
the abdomen, the first electrode group and thergketectrode group be configured to form:
an upper electrode pair at uppermost positionsyai electrode pair at lowermost positions;
and a central electrode pair at positions betwkempper electrode pair and the lower
electrode pair, and the central electrode pairgatan its extending direction from the main
body more than the upper electrode pair and thed@hectrode pair. In this case, the
electrodes can be more accurately arranged acgat@isix compartments of the rectus
abdominis muscles in the abdomen in which the seghtlominis muscles are partitioned
into six or more parts, and the electrostimulattan be more effectively applied to the
muscles of the compartments.

[0019]

It is preferable that the upper electrode paijgutan the extending direction from the
main body more than the lower electrode pair. hls tase, the electrodes can be more
accurately arranged according to six compartmestsjy attaching the device to the
abdomen of the person such that the center litleeomain body is parallel to the central axis
of the person in the abdomen in which the rectu®aiinis muscles are partitioned into six
or more parts, and the electrostimulation can beeratfectively applied to the muscles of the
compartments.

[0020]

It is preferable that notches cut toward the niaidy be formed between the
electrodes adjacent to each other in the firsttielde group and the second electrode group.
In this case, the electrode unit can be easilyrdegd according to the movement of the

abdomen of the person during the use, and thisepts\the electrode unit from falling from
-10 -
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the abdomen during the use and prevents the melsdeostimulation device from dropping
off from the abdomen. The notches can reduce adkation of sweat or moisture between
the muscle electrostimulation device and the abaom@his also prevents the electrode unit
from falling from the abdomen during the use anepnts the muscle electrostimulation

device from dropping off from the abdomen.

EMBODIMENT
[0021]
(Embodiment 1)

A muscle electrostimulation device according teearbodiment of this example will
be described with reference to Figures 1 to 12.

A muscle electrostimulation device 1 of this embueht includes a main body 10, a
power source 20, an electrode unit 30, a contrdllerand an operation unit 50 as shown in
Figures 1 to 4 and 6.

The power source 20 is stored in the main bodgsléhown in Figure 4.

The electrode unit 30 is configured to receive @ofrom the power source 20 as
shown in Figure 6.

The controller 40 controls the supply of powethe electrode unit 30.

The operation unit 50 is configured to be capalblehanging a control mode of the
controller 40.

The electrode unit 30 is brought into contact vaithabdomen 3 of a person 2, and the
muscle electrostimulation device 1 applies eletiradation to the abdomen 3.

[0022]

As shown in Figure 2, the electrode unit 30 inelid first electrode group 31 and a
second electrode group 32.

As shown in Figure 5, the first electrode groupeRfends from the main body 10 such

that the first electrode group 31 is disposed agla hand side X1 of the person 2 with
-11 -
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respect to a center line 10a parallel to a heigletton Y of the person 2 and passing
through the center of the main body 10 when thecegds attached to the middle of the
abdomen 3.

As shown in Figure 5, the second electrode gr@upxX3ends from the main body 10
such that the second electrode group 32 is dispmsedeft hand side X2 of the person 2
with respect to the center line 10a when the degiegtached to the middle of the abdomen 3.

The first electrode group 31 and the second eldetgroup 32 can be electronically
connected via the person 2.

The first electrode group 31 and the second @édetgroup 32 include four or more
(six in Embodiment 1) electrodes in total.

[0023]

The muscle electrostimulation device 1 of this ediiment is attached such that a
front surface (i.e. an outer surface 121a of aatedde support 121 described later) and a rear
surface on the opposite side (i.e. a rear surfa@edl#at is a surface on the side provided with
the electrode unit 30 in a substrate 33 descriéienl)Iface the abdomen 3 of the person 2.
As shown in Figure 5, the muscle electrostimulatiemice 1 of this embodiment is attached
to the abdomen 3 of the person 2 and used. Irethisdiment, a longitudinal direction of
the height of the person 2 is referred to as thghelirection Y. A direction toward the
head in the height direction Y is referred to asipper side Y1, and a direction toward the
legs is referred to as a lower side Y2. Facingtiet side of the person 2, a direction
toward a right hand side 5a of the person 2 frarardral axis 2a of the person 2 parallel to
the height direction Y and passing through an uicusl 3a is referred to as the right direction
X1, and a direction toward a left hand side 5bhefperson 2 from the central axis 2a is
referred to as the left direction X2. The rightedtion X1 and the left direction X1 are
integrally referred to as a lateral direction X.

[0024]

Hereinafter, the muscle electrostimulation deviceill be described in detail.
- 12 -
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As shown in Figure 1, the main body 10 is providéthe center of the muscle
electrostimulation device 1. As shown in Figureendl 3, the main body 10 has a
substantially disc shape. As shown in Figure €,ntfain body 10 includes: a case 11 for
storing the power source 20 and the controlleredrdbed later; and a shell forming body 12
attached to the case 11 and forming a shell ofrthiecle electrostimulation device 1.

[0025]

As shown in Figures 4a, 4b, and 4c, the shell fiognbody 12 includes: a surface 12b
on a side provided with the substrate 33 desciidted; and an outer surface 12a on the
opposite side. The shell forming body 12 is maidencelastomer and is made of black
silicone in this embodiment. As described latieg, ¢lectrode support 121 extends from the
shell forming body 12 so as to cover a front sw@fa8b of the substrate 33. Accordingly,
an extending portion 120 including the electrodepsut 121 and the substrate 33 is formed
around the main body 10. As shown in Figure Iglared area 122 in a linear shape
substantially along the peripheries of electrodest® 313 and 321 to 323 described later is
formed on the outer surface 121a of the electrogpat 121. In this embodiment, the
colored portion 122 is colored in orange.

[0026]

As shown in Figures 4a, 4b, and 4c, the casedddss: a first case 111 in a concave
shape; and a second case 112 attached to theafsstl11 and forming a container 13 for
storing the controller 40 between the second ca8eahd the first case 111. Both the first
case 111 and the second case 112 are made of AB8b 112a provided to stand along the
periphery of the second case 112 is fitted withitisede of a peripheral portion 111a of the
first case 111, and the second case 112 is comhiecthe first case 111.

[0027]

As shown in Figures 1, 4b, and 4c, a first caméiteb1la and a second cantilever 51b

forming part of the operation unit 50 describeédare formed on the first case 111. The

first cantilever 51a and the second cantilever &Eoformed in a cantilever beam shape by
-13 -
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removing part of the wall of the first case 111.heTirst cantilever 51a and the second
cantilever 51b are arranged in this order fromupper side to the lower side in the height
direction Y.

[0028]

As shown in Figures 1, 4b, and 4c, both cantiledra and 51b are covered by the
shell forming body 12. In the shell forming bod®, & symbol "+" is formed to protrude
immediately above the first cantilever 51a, angiral®l "-" is formed to protrude
immediately above the second cantilever 51b, thef@ming an operation surface 54
forming part of the operation unit 50 describeédat As a result of the arrangement of both
the cantilevers 51a and 51b, "+" is the upper sidbe height direction Y, and "-" is the
lower side in the height direction Y, thereby aliog/ithe user to perform ergonomically easy
operation.

[0029]

As shown in Figures 4a, 4b, and 4c, a controlddarforming the controller 40 (see
Figure 6) is stored in the container 13 formed leetwthe first case 111 and the second case
112. The control board 41 is a printed board, amdring pattern not shown, electronic
components 42, and the like are provided on thé&r@biboard 41 to form a control circuit.

As shown in Figure 4b, the control board 41 isdixe the first case 111 via four bosses 116
and screws 115 formed to protrude on an inner ceirdé the first case 111. In Figure 4b,
three of the four bosses 116 are described. Alsmdhce-mounted speaker 43 is
electrically connected to the control board 41. iv®woltages of the electronic components
42 and the speaker 43 are both 3.0 V. Althoughshotvn, a booster circuit that increases
an output voltage of a battery 21 is mounted orctmdrol board 41. Accordingly, the
power of the battery 21 is increased to a predeteanvoltage (for example, 40 V) and
supplied to the electrode unit 30.

[0030]

-14 -
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As shown in Figures 4b and 4c, switch mechanis2i®ining the operation unit 50
are also stored in the container 13. The switcbhaeisms 52 are electrically connected to
the controller 40. The switch mechanisms 52 artil¢aswitches and include switch
sections 53 that can be pressed. The switch merhsi®2 are electrically connected to the
controller 40. The switch mechanisms 52 are aedngnmediately below the first
cantilever 51a and the second cantilever 51b forometthe first case 111. Accordingly,
when the first cantilever 51a is pressed from tiside via the operation surface 54 of the
shell forming body 12 covering the first case 1thg, first cantilever 51a in the cantilever
beam shape is bent to press the switch sectiof the switch mechanism 52.  When the
press on the operation surface 54 is releasedesileence of the first cantilever 51a in the
cantilever beam shape causes the first cantilel@t®return to the original position.
Likewise, the press and the release of the prespaformed in the second cantilever 51b.
[0031]

As shown in Figures 4a, 4b, and 4c, a batterydrdld for holding the battery 21
included in the power source 20 is formed on tlo®se case 112. Accordingly, the power
source 20 is embedded in the main body 10. Therya21 can be replaced and can be, for
example, a coin battery or a button battery. is émbodiment, a small and thin coin
battery (lithium-ion battery CR2032, nominal voka8.0 V) is adopted as the battery 21.
Instead of the battery 21, a battery with a nomuadtlage of 3.0 V to 5.0 V can be adopted.
[0032]

A lid 15 for preventing the battery 21 from dropgioff is detachably attached to the
battery holder 14 holding the battery 21. Thellidhas a disc shape one size larger than the
battery 21, and an O-ring 16 for sealing betweerlithl5 and the second case 112 is fitted
around the periphery of the lid 15. The battery2dlectrically connected to the controller
40 via a lead not shown. As shown in Figure 2usgafity of linear grooves 113 radially
extending from the periphery of the lid 15 are fechon the second case 112 at regular

intervals.
-15 -
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[0033]

As shown in Figures 4a, 4b, and 4c, a flange Xt@fecting outside of the rib 112a is
formed on the second case 112. The sheet-shapstiage 33 is sandwiched between the
flange 112b and the peripheral portion 111a ofitisécase 111 via a double-sided
waterproof seal not shown. The substrate 33 isen&ET. As shown in Figure 2, the
substrate 33 extends in a sheet shape from thebodn10. As shown in Figures 1 and 3,
the front surface 33b of the substrate 33 thatsisrtace on the side where the operation
surface 54 is exposed is covered by the electroppast 121 extended from the shell
forming body 12. The rear surface 33a oppositbeédront surface 33b in the substrate 33
spreads over the entire back side opposite toutiace (front surface) closer to the shell
forming body 12 in the muscle electrostimulationide 1. The substrate 33 and the
electrode support 121 are joined by an adhesivedad a silicone adhesion treating agent
manufactured by 3M company not shown.

[0034]

As shown in Figures 2 and 6, the electrode unin8ludes the first electrode group
31 and the second electrode group 32. As showigimre 5, the first electrode group 31
extends from the main body 10 so as to be dispiosée right direction X1 on the right
hand side 5a of the person 2 with respect to theecéine 10a when the device is attached to
the abdomen 3. As shown in Figure 5, the secaeatredde group 32 extends from the main
body 10 so as to be disposed in the left direcXidron the left hand side 5b of the person 2
with respect to the center line 10a when the degiegtached to the abdomen 3. The first
electrode group 31 includes the first right eled&r@11 as a first electrode, the second right
electrode 312 as a second electrode, and thertpirdelectrode 313 as a third electrode, and
the second electrode group 32 includes the fifstlectrode 321 as a first electrode, the
second left electrode 322 as a second electrodetharthird left electrode 323 as a third
electrode.

[0035]
- 16 -
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Each of the electrodes 311 to 313 and 321 to 8&%med in a substantially
rectangular shape with rounded corners. A longiidirection of each of the electrodes
311 to 313 and 321 to 323 (for example, directiahdated by symbol w in the third right
electrode 313 as shown in Figure 2) is substaptéding the lateral direction X. In this
embodiment, the electrodes 311 to 313 and 3213mBhave the same shape. As for the
shape of the electrodes 311 to 313 and 321 tol8&B¢an be, for example, 0.40 to 0.95,
preferably, 0.50 to 0.80, wherein w is the lengtlhie longitudinal direction, and h is the
length in short transverse direction, and in tinbediment, h/w is 0.55.

[0036]

As shown in Figure 2, a plurality of hexagonalfd portions 34 that form no
electrode and have predetermined sizes are forby@@@etermined intervals inside of each
of the electrodes 311 to 313 and 321 to 323. L8ads, 312a, and 323a for connection to
the controller 40 are drawn from the main body 4@ gormed on the right electrodes 311,
312, and 313, respectively. Likewise, leads 3B812a, and 323a for connection to the
controller 40 are drawn from the main body 10 ardied on the left electrodes 321, 322,
and 323, respectively. The leads 311a to 313&82amhd to 323a are silicone-coated to
prevent electric conduction to the outside. Pa#iof the electrodes 311 to 313 and 321 to
323 connected to the leads 311a to 313a and 3232B8eand adjacent areas of the portions
(hatched areas indicated by symbol C in Figure@)xéso silicone-coated to prevent electric
conduction to the outside. The right electrodek 81313 are connected in parallel to each
other, and the left electrodes 321 to 323 are @soected in parallel to each other.

[0037]

As shown in Figure 2, the electrode unit 30 isrfed on the rear surface 33a of the
substrate 33. Accordingly, the electrode unit3tbrmed integrally with the main body 10.
The electrode unit 30 is formed by printing a castoke ink containing a silver paste on the
rear surface 33a of the substrate 33. The fiesttedde group 31 and the second electrode

group 32 include four or more electrodes in totdh this embodiment, the first electrode
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group 31 and the second electrode group 32 incheleame number of the electrodes 311 to
313 and 321 to 323, respectively, and the numbeteatrodes is three each. More
specifically, the first electrode group 31 includles first right electrode 311, the second right
electrode 312, and the third right electrode 31Bhe plurality of second electrode groups 32
include the first left electrode 321, the secorftddiectrode 322, and the third left electrode
323. Inthe substrate 33, portions where the ffighit electrode 311, the second right
electrode 312, and the third right electrode 3E3farmed are referred to as a first right
electrode base part 331, a second right electradge part 332, and a third right electrode
base part 333, respectively, and portions wherdrstdeft electrode 321, the second left
electrode 322, and the third left electrode 323f@am@ed are referred to as a first left
electrode base part 341, a second left electroske fpart 342, and a third left electrode base
part 343, respectively.
[0038]

A gel pad 35 ("ST-gel (registered trademark)" nfaotwred by Sekisui Plastics Co.,
Ltd., model No. SR-RA240/100) is pasted over eddh@electrodes 311 to 313 and 321 to
323. The gel pads 35 are electroconductive, ameldgrtrodes 311 to 313 and 321 to 323
can energize the abdomen 3 (see Figure 5) viadhgagls 35. The gel pads 35 are strongly
adhesive, and the muscle electrostimulation deViseattached to the abdomen 3 via the gel
pads 35.
[0039]

As shown in Figure 2, the gel pads 35 have a sbapesize larger than the electrodes
311 to 313 and 321 to 323, and the gel pads 35aepacover the electrodes 311 to 313 and
321 to 323. The gel pads 35 are replaceable anteappropriately replaced when, for
example, the gel pads 35 deteriorate in adhesiee falong with the use, are damaged, or
become dirty. The used gel pads 35 may be replaitbchew pads every predetermined
time period (for example, every month or two moths

[0040]
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As shown in Figure 2, the first right electrodel 3the second right electrode 312, and
the third right electrode 313 extend from the nt@ody 10 so as to be disposed on the right
hand side X1 (first area G1) of the person 2 wégpect to the center line 10a parallel to the
height direction Y of the person 2 (see Figureri) passing through the center of the main
body 10. The first right electrode 311, the secoglit electrode 312, and the third right
electrode 313 are arranged in this order from gpeuside to the lower side in the height
direction Y.

[0041]

On the contrary, the first left electrode 321, $keond left electrode 322, and the third
left electrode 323 extend from the main body 1@sto be disposed in the direction X2
(second area G2) on the left hand side 5b of theope2 with respect to the center line 10a.
The first left electrode 321, the second left etw¢ 322, and the third left electrode 323 are
arranged in this order from the upper side to tineel side in the height direction Y.

[0042]

As shown in Figure 2, the first electrode groupadtl the second electrode group 32
are disposed line-symmetrically with respect todéeter line 10a when the device is
attached to the abdomen 3 (see Figure 5). Morfggadly, when the device is attached to
the abdomen 3, the first right electrode 311 aeditist left electrode 321 are disposed line-
symmetrically, the second right electrode 312 &redsiecond left electrode 322 are disposed
line-symmetrically, and the third right electrodE33and the third left electrode 323 are
disposed line-symmetrically with respect to theteehine 10a.

[0043]

As shown in Figure 2, when the device is attadbdte abdomen 3 (see Figure 5),
the first electrode group 31 and the second eléetgsoup 32 are configured to form: an
upper electrode pair 301 including the first riglectrode 311 and the first left electrode 321
at uppermost positions of the first electrode grali@nd the second electrode group 32,

respectively, in the height direction Y; a loweeatode pair 303 including the third right
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electrode 313 and the third left electrode 32®waErmost positions; and a central electrode
pair 302 including a pair of the second right elede 312 and the second left electrode 322
disposed between the upper electrode pair 301henkdbwver electrode pair 303.
Accordingly, the upper electrode pair 301, the @rdlectrode pair 302, and the lower
electrode pair 303 are arranged in this order filoeupper side to the lower side in the
height direction Y.

[0044]

The central electrode pair 302 protrudes in therakng direction from the main body
10 (lateral direction X) more than the upper eledér pair 301 and the lower electrode pair
303. More specifically, when the device is attatteethe abdomen 3, the second right
electrode 312 included in the central electrode @2 projects in the right direction X1
more than the first right electrode 311 includethi@ upper electrode pair 301 and the third
right electrode 313 included in the lower electrpde 303. Likewise, the second left
electrode 322 included in the central electrode @2 projects in the left direction X2 more
than the first left electrode 321 included in tipper electrode pair 301 and the third left
electrode 323 included in the lower electrode BaB.

[0045]

As shown in Figure 2, the upper electrode pairi80dclined in a V-shape so as to be
deviated upward in the extending direction. Ascdbsd above, the electrodes 311 to 313
and 321 to 323 have the same size. On the contheryight electrode base parts 331 to
333 in the substrate 33 of the electrode unit 8danger than the right electrodes 311 to 313,
and the left electrode base parts 341 to 343 ggerdahan the left electrodes 321 to 323.
[0046]

As shown in Figure 2, the upper electrode pair @@jects in the extending direction
from the main body 10 (lateral direction X) morarttthe lower electrode pair 302. More
specifically, when the device is attached to theéoahen 3, the first right electrode 311

included in the upper electrode pair 301 projecthe right direction X1 more than the third
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right electrode 313 included in the lower electrpde 303. Likewise, the first left
electrode 321 included in the upper electrode @lr projects in the left direction X2 more
than the third left electrode 323 included in theér electrode pair 303.

[0047]

As shown in Figure 2, a lower peripheral porti@i8 of the first right electrode base
part 331 protrudes in the right direction X1, arldwer peripheral portion 341a of the first
left electrode base part 341 protrudes in thedliegction X2.

A central peripheral portion 332a of the secogtitrelectrode base part 332 protrudes
a little in the right direction X1, and a centrarypheral portion 342a of the second left
electrode base part 342 protrudes a little in éfftedirection X2.

An upper peripheral portion 333a of the third tighectrode base part 333 protrudes in
the right direction X1, and a lower peripheral pmrt333b of the third right electrode base
part 333 protrudes in a lower direction (downwardhie Y direction). An upper peripheral
portion 343a of the third left electrode base Bdf protrudes in the left direction X2, and a
lower peripheral portion 343b of the third left@l®de base part 343 protrudes in the lower
direction.

[0048]

The configuration of the base parts 331 to 333341dto 343 in the substrate 33 as
described above allows visually recognizing thatslzes of the upper electrode pair 301, the
central electrode pair 302, and the lower electymale 303 are different when the muscle
electrostimulation device 1 is viewed from the treide as shown in Figure 1 and allows
visually recognizing that the shape resemblestipe of compartments 4a (see Figure 5) of
rectus abdominis muscles 4 in the abdomen 3. ddmgive the user the impression that the
muscle electrostimulation device 1 is suitabletfar stimulation of the compartments 4a of
the rectus abdominis muscles 4 and can expectvamtadjeous effect of increasing the
motivation of the user in using the muscle ele¢inmglation device 1. Furthermore, the

recognition of the shape allows the user to imaghegped abdomen and six-pack abdominal
-21 -



10

15

20

25

FTG-558PCT

muscles. This can exert an advantageous effagswélization training for building the
shaped abdomen 3 with six-pack abdominal musclesimg the muscle electrostimulation
device 1 (improvement in athletic effects basedisnalization training is widely known to
the public).
[0049]

As shown in Figure 2, notches 17 cut toward thenrbady 10 are formed between
the electrodes 311 to 313 and 321 to 323 adjaoezdch other in the first electrode group 31
and the second electrode group 32. In this embentinthe notches 17 are formed at six
positions in total, between the first right eledied311 and the second right electrode 312,
between the second right electrode 312 and the tigiht electrode 313, between the third
right electrode 313 and the third left electrod8,32tween the third left electrode 323 and
the second left electrode 322, between the se@hdléctrode 322 and the first left electrode
321, and between the first left electrode 321 aeditst right electrode 311. Furthermore,
through holes 18 are formed at four positions addine main body 10.
[0050]

Next, the configuration of the muscle electrostation device 1 of this embodiment
will be described with reference to a block diagram

As shown in Figure 6, the muscle electrostimufatievice 1 includes a skin detector
402 and a battery voltage detector 406, in additaime power source 20, the controller 40,
and the operation unit 50 inside of the main bodly 1
[0051]

The skin detector 402 detects whether the eleetumit 30 is in contact with the skin.
More specifically, the skin detector 402 is elexty connected to the electrode unit 30 and
detects a resistance value between the first etbetyroup 31 and the second electrode group
32. The skin detector 402 compares the detectie@ vath a preset threshold and detects
that the skin is in contact with the first electeagtoup 31 and the second electrode group 32

when the detected value is smaller than the thtdsho
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[0052]

The battery voltage detector 406 detects a voltddlee battery 21 in the power
source 20 and determines whether a detected batitage V of the battery 21 in the power
source 20 is lower than a predetermined threshaid Vin this embodiment, a nominal
voltage VO of the battery 21 is 3.0 V, and theshadd Vm is 2.1 V.

[0053]

As shown in Figure 6, the power source 20 is mlediwith the battery 21. The
controller 40 is provided with an output adjustéd 4a power-off counter 403, a timer 404,
an output mode switcher 405, and an output modeaned05a. The output adjuster 401
adjusts an output voltage (output level) in thewtele unit 30. In this embodiment, a
maximum output voltage is set to 40 V, and 100%uoutoltage is reduced by 2.0 V every
time the output level is decreased by 1. The duguels include fifteen ranges of level 1 to
level 15.

[0054]

The power-off counter 403 measures an elapsedftonereceipt of a count start
signal. The timer 404 measures an elapsed tinme fezeipt of an output start signal. The
output mode switcher 405 switches the output modbe electrode unit 30 to one of a first
output mode, a second output mode, and a thirdubatpde. The output mode memory
405a stores the first output mode, the second tutpde, and the third output mode. Basic
waveforms as burst wave patterns including pulsegoutput suspension periods R1 to R5
are stored in advance in the first output modes#e®nd output mode, and the third output
mode, and the output mode memory 405a configubesst wave pattern memory. Note
that the burst wave pattern memory 405a includesrg®ion of definition of waveforms of
the burst waves on a program.

[0055]

Next, the output modes in the electrode unit 30lve described.
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The output mode memory 405a stores five basic feavs B1 to B5 shown in
Figures 7ato e. The basic waveforms B1 to B5uohel a stimulation step P of 1 ms in total
in which an electric signal including a bipolar veawith a pulse width of 10(s is output
five times at intervals of 100s; and stimulation stop steps R1 to R5 of predeterditime
periods in which the electric signal is not outpuThe basic waveforms B1 to B5 are
repeatedly output in a predetermined combinatiorafpredetermined period, and a burst
wave is output in which the stimulation step Pugpat at a predetermined cycle. In this
embodiment, the voltage value of the electric dign¢éhe stimulation step P is +40 V or -40
V at the maximum.

[0056]

As shown in Figure 7a, the basic waveform Bl (2 iHzludes the stimulation step P
of 1 ms and the stimulation stop step R1 of 499 nihat is, the basic waveform Bl (2 Hz)
is output in which the stimulation step P is outpua frequency of 2 Hz.

As shown in Figure 7b, the basic waveform B2 (4 idzludes the stimulation step P
of 1 ms and the stimulation stop step R2 of 249 nihat is, the basic waveform B2 (4 Hz)
is output in which the stimulation step P is outpué frequency of 4 Hz.

As shown in Figure 7c, the basic waveform B3 (8§ idzludes the stimulation step P
of 1 ms and the stimulation stop step R3 of 124 nihat is, the basic waveform B3 (8 Hz)
is output in which the stimulation step P is outpué frequency of 8 Hz.

As shown in Figure 7d, the basic waveform B4 (1 idcludes the stimulation step P
of 1 ms and the stimulation stop step R4 of 61.5 n¥hat is, the basic waveform B4 (16
Hz) is output in which the stimulation step P isput at a frequency of 16 Hz.

As shown in Figure 7e, the basic waveform B5 (20 iHcludes the stimulation step P
of 1 ms and the stimulation stop step R4 of 49 miat is, the basic waveform B5 (20 Hz)
is output in which the stimulation step P is outpu& frequency of 20 Hz.

[0057]
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That is, the basic waveforms B1 to B5 includedbemon stimulation step P, and the
length of the stimulation stop steps R1 to R5 #ferént. Accordingly, the frequencies of
occurrence of the stimulation step P in the basigeforms B1 to B5 are set at the respective
predetermined cycles as described above.

[0058]

The first to third output modes stored in the otitmode memory 405a are formed by
combining the basic waveforms B1 to B5 in predeteeth formats. First, as shown in
Table 1, the first output mode is a warm-up modesémuentially performing the following
first to fourth statuses. Conditions of the statuare as follows.

(1) In the first status, 100% output is performi@dtwenty seconds through the basic
waveform B1 (2 Hz). As shown in Figure 8, whatadled soft start is performed for the
first five seconds in the first status, wherein dligput voltage is gradually increased from
0% to 100%.

(2) In the second status, 100% output is perforfoetiventy seconds through the
basic waveform B2 (4 Hz).

(3) In the third status, 100% output is perforn@dten seconds through the basic
waveform B3 (8 Hz).

(4) In the fourth status, 100% output is perforrf@den seconds through the basic
waveform B4 (16 Hz).

The duration period of the first output mode (icgal duration period of first to fourth
statuses) is one minute. In the first output mdloke frequency of the basic waveform
gradually increases from 2 Hz to 16 Hz, and thst butput mode is called a warm-up mode.

[Table 1]
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(Table 1)
First Output M ode (Warm-Up M ode)
Status 1 2 3 4

Frequency 2HZ 4Hz 8Hz 16Hz

Output Rate | 100% 100% 10006 100%

Output Period | 20sgqc 20spc 10sec 1Qsec

Duration Period 60sec (=1min)

[0059]

In the first output mode as a warm-up mode, teguency of movement of the
muscles increases with a gradual increase in gggiéncy of the burst wave from 2 Hz to 16
Hz, and the muscles and the body are gradually ecwump. This prevents a sudden
increase in the blood pressure, a temporary lackpden in the muscles, and the like. The
gradual warming of the muscles increases the Hiloadand increases the flexibility of the
muscles. Accordingly, an advantageous effect@stimulation of the muscles can be more
easily obtained in the following training mode. €linser can appropriately get used to the
stimulation by performing the warm-up mode priothe training mode, and the sensitivity
improves.

[0060]

Next, as shown in Table 2, the second output nededraining mode for sequentially
performing the following first to fourth statusesConditions of the statuses are as follows.

(2) In the first status, 100% output is perforni@dthree seconds through the basic
waveform B5 (20 Hz), and a state without outpuh&ntained for two seconds. This is

repeated for five minutes.
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(2) In the second status, 100% output is perforfoethree seconds through the basic
waveform B5 (20 Hz), and 100% output is performadtivo seconds through the basic
waveform B2 (4 Hz). This is repeated for five ntgsi

(3) In the third status, 100% output is perforr@dfour seconds through the basic
waveform B5 (20 Hz), and 100% output is performadtivo seconds through the basic
waveform B2 (4 Hz). This is repeated for five ntgsi

(4) In the fourth status, 100% output is perforrf@dive seconds through the basic
waveform B5 (20 Hz), and 100% output is performadtivo seconds through the basic
waveform B2 (4 Hz). This is repeated for five ntgsi

As shown in Figure 8, what is called soft stappésformed for the first five seconds in
each of the first to fourth statuses in the seanrtgut mode, wherein the output voltage is
gradually increased from 0% to 100%.

The duration of the second output mode is twentutes. Since the basic
waveform B5 at a frequency of 20 Hz is maintainadaf predetermined time period, and the
state without output or the basic waveform B2 fiteguency of 4 Hz is maintained for a
predetermined time period in the second output mibdesecond output mode is excellent in
effectively stimulating the muscles. Therefore second output mode is called a training
mode.

[Table 2]
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(Table 2)
Second Output M ode (Training M ode)
Status 1 2 3 4
Frequency | 20Hz| WMOUl oonz | amz | 20mz|  aHz | 20mz| 4wz
Output

Output Rate 100% 0% 1009 100% 100% 100P% 100% 10p%

Output Period 3sec 2sed 3sec 2sec 4sec 25ec Bsec Psec
Duration Period 300sec 300sec 300sec 300sec
(=5min) (=5min) (=5min) (=5min)

[0061]

Next, as shown in Table 3, the third output mada cool-down mode for sequentially
performing the following first to fourth statusesConditions of the statuses are as follows.

(2) In the first status, output is performed f@m seconds through the basic waveform
B4 (16 Hz).

(2) In the second status, output is performeddnrseconds through the basic
waveform B3 (8 Hz).

(3) In the third status, output is performed f@enty seconds through the basic
waveform B2 (4 Hz).

(4) In the fourth status, output is performedtieenty seconds through the basic
waveform B1 (2 Hz).

In the third output mode, the output in each st&uL00% at the start of the first status
and is gradually reduced to 50% at the end of dhetth status as shown in Figure 8.

The duration of the third output mode is one nenutin the third output mode, the
frequency of the basic waveform is gradually reduitem 16 Hz to 2 Hz, and the third

output mode is called a cool-down mode.
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[Table 3]
(Table 3)
Third Output M ode (Cool-Down M ode)
Status 1 2 3 4

Frequency 16Hx 8Hz 4Hr 2Hg

T~

Gradual Reduction

Output Rate from 100% to 50%

Output Period | 10sgc 10spc 20$ec 2(sec

Duration Period 60sec (=1min)

[0062]

In the third output mode as a cool-down modefitbguency of movement of the
muscles is reduced with a gradual decrease indlgaiéncy of the burst wave from 16 Hz to
2 Hz, and the warmed muscles and body are grade@ded down. Fatigue substances
generated in the muscles in the preceding traimade are actively discharged from the
muscles to prevent the fatigue substances fromsskagdy remaining in the muscles.

[0063]

As described, the total time of the sequentiataien of the first output mode
(warm-up mode), the second output mode (trainingefcand the third output mode (cool-
down mode) is twenty two minutes. In this emboditmea pause time period of two
seconds is provided at each of four sections &l twtween the first output mode and the
second output mode and between the statuses setioad output mode as shown in Figure 8.
Therefore, the total time of the entire procestuttiog the pause time periods is twenty two
minutes and eight seconds.

[0064]
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Next, a usage mode in the muscle electrostimulatevice 1 of this embodiment will
be described in detail.

A main operation flow S100 shown in Figure 9 Wl described. In the main
operation flow S100, "+" of the operation surfadei$pressed for two seconds (S101).
Accordingly, the power of the muscle electrostiniola device 1 is turned on to activate the
muscle electrostimulation device 1, and the speéRenakes a notification sound ("beep")
for notifying the activation (S102). Subsequentiye muscle electrostimulation device 1 is
brought into an output standby state, the outpuel s set to 0, and the input into the
operation unit 50 is invalidated (S103).

[0065]

Next, the skin detector 402 detects whether tireiskn contact with the electrode
unit 30 (S104). If the skin detector 402 deteltd the skin is in contact with the electrode
unit 30 (Yes in S104), the operation unit 50 igdated (S105). The output level is input
through the operation unit 50 (S106). The outpuél is input from the operation surface
54 of the operation unit 50. The output levehisremented by 1 every time "+" of the
operation surface 54 of the operation unit 50 ésped, and the output level is decremented
by 1 every time "-" of the operation surface 5fgriessed. When the output level is set, the
controller 40 transmits an output start signah®timer 404, and the timer 404 starts the
measurement (S107). The output level can be aggkedtany time during the use (from the
validation of the operation unit 50 to the powef).of
[0066]

The output mode in the electrode unit 30 is séhédfirst output mode (warm-up
mode) for one minute after the start (elapsed O)nef the measurement by the timer 404
(S108). When the elapsed time reaches one mitng@utput mode switcher 405 switches
the output mode in the electrode unit 30 to th@sdoutput mode (training mode) and
maintains the second output mode for twenty minutes the elapsed time is twenty one

minutes (S109). When the elapsed time reachedywele minutes, the output mode
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switcher 405 switches the output mode in the edeetiunit 30 to the third output mode (cool-
down mode) and maintains the third output modefa minute until the elapsed time is
twenty two minutes (S110). When the elapsed ti@aehes twenty two minutes, the
measurement in the timer 404 is finished (S111)he muscle electrostimulation device 1 is
then stopped (S112). In this way, S108 to S11parmrmed to perform one set of the first
output mode (warm-up mode), the second output nftoai@ing mode), and the third output
mode (cool-down mode), and the process ends. tRateéhe elapsed time does not include
two seconds of each pause time period.

[0067]

On the contrary, if the skin detector 402 detessithat the skin is not in contact with
the electrode unit 30 (No in S104), the speakendBes a notification sound ("beep, beep,
beep") for notifying the determination (S113). Tgwver-off counter 403 then starts to
measure the elapsed time (S114).

[0068]

Next, the skin detector 402 detects whether teetedde unit 30 is in contact with the
skin (S115). If the skin detector 402 detects thatskin is in contact with the electrode
unit 30, the process returns to step S103 descabede, and the state is brought into the
output standby state (Yes in S115). On the contithe skin detector 402 determines that
the skin is not in contact with the electrode @@it(No in S115), whether the elapsed time in
the power-off counter 403 exceeds two minutes terdened (S116). If it is determined
that the elapsed time in the power-off counter d68s not exceed two minutes (No in S116),
the process returns to S115 again, and the skatibet402 detects whether the skin is in
contact with the electrode unit 30. On the contrdit is determined that the elapsed time
in the power-off counter 403 exceeds two minuteS146 (Yes in S116), the power of the
muscle electrostimulation device 1 is turned offX%).

[0069]
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Next, interrupt processes that interrupt S1051tH0Sn the main operation flow S100
and that are preferentially processed will be deedr As shown in Figure 10, a skin
detection interrupt process S200 is executed mstarfterrupt process. The skin detection
interrupt process S200 is used as a function ftmmaatically turning off the power source
when the electrode drops off from the human bodyémiddle of usage. In the skin
detection interrupt process S200, the skin deteifi@rfirst detects whether the skin is in
contact with the electrode unit 30 (S201). If ¢hen detector 402 detects that the skin is in
contact with the electrode unit 30 (Yes in S201¢, process returns to the original flow in the
main operation flow S100. On the contrary, if #ké detector 402 determines that the skin
is not in contact with the electrode unit 30 (N&201), the speaker 43 makes a notification
sound ("beep, beep, beep”) for notifying the deteation (S202). The power-off counter
403 then starts to measure the elapsed time (S203).

[0070]

Next, the skin detector 402 detects whether tireiskn contact with the electrode
unit 30 (S204). If the skin detector 402 detelotd the skin is in contact with the electrode
unit 30, the process returns to step S103 of tha operation flow S100 (Yes in S204). On
the contrary, if the skin detector 402 determireg the skin is not in contact with the
electrode unit 30 (No in S204), whether the elapsed in the power-off counter 403
exceeds two minutes is determined (S205). Ifaetermined that the elapsed time in the
power-off counter 403 does not exceed two minUtlesil S205), the process returns to S204
again, and the skin detector 402 detects whetleeskim is in contact with the electrode unit
30. On the contrary, if it is determined in S2battthe elapsed time in the power-off
counter 403 exceeds two minutes (Yes in S205)ptheer of the muscle electrostimulation
device 1 is turned off (S206).

[0071]
Next, as shown in Figure 11, a battery voltageicedn process S300 as a second

interrupt process that interrupts S105 to S11@eémbain operation flow S100 and that is
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preferentially processed will be described. Thitdog voltage reduction process S300 is a
function for automatically turning off the powernsoe when the battery voltage of the
battery 21 is reduced. Accordingly, when, for eptanthe battery needs to be replaced, the
user can easily notice this. The battery voltagfector 406 first determines whether the
detected battery voltage V of the battery 21 ingbeer source 20 is lower than the
predetermined threshold Vm (S301). If the batteriyage detector 406 determines that the
battery voltage V is not lower than the predetesdithreshold Vm (No in S301), the process
returns to the original flow in the main operatitow S100. On the contrary, if the battery
voltage detector 406 determines that the batteltpge V is lower than the predetermined
threshold Vm, the speaker 43 makes a notificattamd ("beep, beep, beep”) for notifying
the determination (S302). The controller 40 thandmits a count start signal to the power-
off counter 403, and the power-off counter 403tster measure the elapsed time (S303).
[0072]

Next, whether the elapsed time in the power-otinter 403 exceeds two minutes is
determined (S304). If it is determined that thegpekd time in the power-off counter 403
does not exceed two minutes (No in S304), the pooeturns to S304 again. Ifitis
determined that the elapsed time in the power-aiinter 403 exceeds two minutes (Yes in
S304), the power of the muscle electrostimulatievick 1 is turned off (S305).

[0073]

Next, as shown in Figure 12, a suspension prdg8466 as a third interrupt process
that interrupts S105 to S110 in the main operdtmn S100 and that is preferentially
processed will be described. The controller 5 filetermines whether the time of the press
of the "-" button of the operation surface 54 ia tiperation unit 50 is equal to or longer than
two seconds (S401). If the controller 40 determitat the time of the press of the "-"
button is not equal to or longer than two secomisi( S401), the process returns to the
original flow in the main operation flow S100. @re contrary, if the controller 40

determines that the time of the press of the "ttdsuis equal to or longer than two seconds
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(Yes in S401), the speaker 43 makes a notificatemd ("beep") of notification for turning
off the power source to end the muscle electrodéitimn device 1 (S402). The power
source is then turned off (S403).

[0074]

Hereinafter, effects of the muscle electrostimatatievice 1 of this embodiment will
be described in detail.

According to the muscle electrostimulation devicef this embodiment, the first
electrode group 31 and the second electrode graud Be electrode unit 30 include four or
more electrodes 311 to 313 and 321 to 323 in totaurthermore, when the muscle
electrostimulation device 1 is attached to the al®lo 3 of the person 2, the first electrode
group 31 is disposed on the right hand side X&t(area S1) of the person 2 with respect to
the center line 10a of the main body 10, and tlcerse electrode group 32 is disposed on the
left hand side X2 (second area S2) of the perswiil2respect to the center line 10a of the
main body 10. Therefore, the electrodes 311 toa3183321 to 323 can be easily attached
according to four or more compartments in the naustgctrostimulation device 1.
Therefore, at the compartments corresponding teldetrodes 311 to 313 and 321 to 323,
electrostimulation can be easily applied to motin{s (places on the skin where nerves
connected to muscles can be easily energizedhgialectrodes 311 to 313 and 321 to 323.
As a result, the electrostimulation can be effetyivapplied to the muscles of the
compartments 4a. This can attain advantageoustei muscle movement (contraction
and relaxation) of the rectus abdominis musclesedisas promotion of a blood flow based
on the movement of the muscles, increase in thagsetbdominis muscles, and promotion of
metabolism.

[0075]

Since the first electrode group 31 is arrangetherright hand side X1 (first area G1),

and the second electrode group 32 is arrangedeoleftrhand side X2 (second area G2), the

first electrode group 31 and the second electrodepy32 are lined up in the lateral direction
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X of the person 2 across the main body 10 whemniigcle electrostimulation device 1 is
attached to the abdomen 3. Therefore, equivaleotrestimulation is applied to the left
and the right of the main body 10, and well-balahstmulation can be applied to the
abdominal muscles (rectus abdominis muscles 4).

[0076]

Since the power source 20 is stored in the maily B0, the power does not have to
be supplied from the outside, and the muscle @sftitnulation device 1 is wireless.
Therefore, the usability is excellent, and the dewian be used at a location without an
external power source.

[0077]

The first electrode group 31 and the second @detgroup 32 are formed to extend
from the main body 10 and are provided integraliyhwhe main body 10. Therefore, the
first electrode group 31 and the second electrodepy32 are attached to the abdomen 3
while a specific positional relationship with respto the main body 10 is maintained. That
is, the first right electrode 311 is disposed anupper side in the right direction X1 of the
main body 10 in this embodiment. The second rédgattrode 312 is disposed on the center
in the right direction X1 of the main body 10. Tihé&d right electrode 313 is disposed on
the lower side in the right direction X1 of the méiody 10. the first left electrode 321 is
disposed on the upper side in the left directionoKgthe main body 10. The second left
electrode 322 is disposed on the center in theliegttion X2 of the main body 10. The
third left electrode 323 is disposed on the lowee $n the left direction X2 of the main body
10. Accordingly, the first electrode group 31 dhed second electrode group 32 can be
easily attached according to four or more compantséa in the abdominal muscles (rectus
abdominis muscles 4) just by attaching the devodié abdomen 3 of the person 2 such that
the main body 10 is disposed a little above theilicnls 3a of the person 2 and such that the
center line 10a of the main body 10 is paralleh®central axis 2a of the person 2.

Therefore, the usability is excellent in the muskrtrostimulation device 1.
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[0078]

In this embodiment, the first electrode group Bd the second electrode group 32
include the same number of the electrodes 31138l 321 and 323. This can prevent
deviation of the electric current flowing from takectrode unit 30 through the human body
and can apply well-balanced electrostimulatiorhtrmuscles of the compartments 4a
corresponding to the electrodes 311 to 313 and®2323 in the rectus abdominis muscles 4.
[0079]

In this embodiment, the right electrodes 311 t8 Bitluded in the first electrode
group 31 and the left electrodes 321 to 323 inauddhe second electrode group 32 are
disposed line-symmetrically with respect to theteetine 10a when the device is attached to
the abdomen 3. Accordingly, when the muscle edstimulation device 1 is attached to the
abdomen 3, the right electrodes 311 to 313 includdkle first electrode group 31 and the
left electrodes 321 to 323 included in the secdadtde group 32 can be arranged along
the pair of left and right rectus abdominis musdlggst by attaching the device to the
abdomen 3 of the person 2 such that the centeflOaeof the main body 10 is parallel to the
central axis 2a of the person 2. Therefore, walddced electrostimulation can be applied
to the muscles of the compartments 4a corresporditige electrodes 311 to 313 and 321 to
323 in the rectus abdominis muscles 4.

[0080]

In this embodiment, the first electrode group 3@udes the plurality of right
electrodes 311 to 313 arranged in the height dinedt when the device is attached to the
abdomen 3, and the second electrode group 32 ielilg plurality of left electrodes 321 to
323 arranged in the height direction Y when theckeis attached to the abdomen 3.
Accordingly, the electrodes 311 to 313 and 32128 &n apply well-balanced
electrostimulation to the muscles of the compartsiéda divided in the height direction Y of

the person 2 in the pair of left and right rectbd@minis muscles 4 just by attaching the
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device to the abdomen 3 of the person 2 suchlteaténter line 10a of the main body 10 is
parallel to the central axis 2a of the person 2.
[0081]

In this embodiment, the first electrode group Bd the second electrode group 32
include three electrodes 311 to 313 and 321 to i&&pectively. Accordingly, the
electrostimulation can be more effectively appliedhe muscles of the compartments 4a just
by attaching the device to the abdomen 3 of theque? such that the center line 10a of the
main body 10 is parallel to the central axis 2¢hefperson 2, because the electrodes 311, 312,
313, 321, 322, and 323 are arranged accordingetsixthcompartments 4a in the abdomen 3
in which the rectus abdominis muscles 4 are pamnd into six or more parts.

[0082]

In this embodiment, in the height direction Y loétperson 2 when the device is
attached to the abdomen 3, the first electrodepBiuand the second electrode group 32 are
configured to form: the upper electrode pair 30@Eiermost positions of the first electrode
group 31 and the second electrode group 32; therlelectrode pair 303 at lowermost
positions; and the central electrode pair 302 aitjpms between the upper electrode pair 301
and the lower electrode pair 303. The centraltedde pair 302 projects in the extending
direction (i.e. lateral direction X) from the manody 10 more than the upper electrode pair
301 and the lower electrode pair 303. Accordintiig, electrostimulation can be more
effectively applied to the muscles of the compartteda just by attaching the device to the
abdomen 3 of the person 2 such that the centeflOaeof the main body 10 is parallel to the
central axis 2a of the person 2, because the etigr311, 312, 313, 321, 322, and 323 can
be more accurately arranged according to the sipestments 4a in the abdomen 3 in which
the rectus abdominis muscles 4 are partitionedst@r more parts.

[0083]
In this embodiment, the upper electrode pair 3@]epts in the extending direction

(i.e. lateral direction X) from the main body 10 mdhan the lower electrode pair 303.
-37-



10

15

20

25

FTG-558PCT

Accordingly, the electrodes 311, 312, 313, 321, 32@2 323 can be more accurately
arranged according to the six compartments 4éjusttaching the device to the abdomen 3
of the person 2 such that the center line 10aefihin body 10 is parallel to the central axis
2a of the person 2 in the abdomen 3 in which thussabdominis muscles 4 are partitioned
into six or more parts. Therefore, the electrostation can be more effectively applied to
the muscles of the compartments 4a.

[0084]

In this embodiment, the notches 17 cut towardtiae body 10 are formed between
the electrodes 311 to 313 and 321 to 323 adjaoezdch other in the first electrode group 31
and the second electrode group 32. Accordingb/etectrode unit 30 can be easily
deformed according to the movement of the abdomaittse person 2 during the use, and
this prevents the electrode unit 30 from fallingnfrthe abdomen 3 during the use and
prevents the muscle electrostimulation device infdvopping off from the abdomen 3.

The notches 17 can also reduce accumulation oftsamelamoisture between the muscle
electrostimulation device 1 and the abdomen 3. s @lso prevents the electrode unit 30
from falling from the abdomen 3 during the use prel’ents the muscle electrostimulation
device 1 from dropping off from the abdomen 3.

[0085]

In this embodiment, all the electrodes 311 to 818 321 to 323 are formed in a
substantially rectangular shape with rounded cstnelhe longitudinal direction of the
electrodes 311 to 313 and 321 to 323 is substhnéilging the lateral direction X.
Accordingly, since the electrodes 311 to 313 antdt82323 spread in the extending direction
of the electrodes 311 to 313 and 321 to 323, thetr@istimulation can be applied to a wider
range, and the electrostimulation can be effegtiapblied to the rectus abdominis muscles
spread into a relatively wide range.

[0086]
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In this embodiment, all the electrodes 311 to 818 321 to 323 have the same shape.
This prevents deviation of the electric curreniflog via the electrodes 311 to 313 and 321
to 323, and well-balanced electrostimulation camapgied to the rectus abdominis muscles 4.
[0087]

In this embodiment, the grooves 113 are formethersecond case 112. The
grooves 113 radially and linearly extend from tleeghery of the lid 15, and the sweat
between the main body 10 and the abdomen 3 canitedjto the outside of the main body
10. This can prevent accumulation of sweat andstae between the main body 10 and the
abdomen 3. Furthermore, the through holes 18aaneeld around the main body 10.
Therefore, the sweat guided to the outside of thmrody 10 through the grooves 113 are
easily discharged from between the muscle eleatnosdtion device 1 and the abdomen 3
via the through holes 18.

[0088]

In this embodiment, the device includes: the niaidy 10; the plurality of electrode
units 30 that output electrostimulation; the pos@urce 20 that supplies power to the
electrode units 30; the controller 40 that conttbés supply of power by the power source 20;
and the operation unit 50 configured to be capabtdhanging the control mode of the
controller 40, and the power source 20 is embedd#te main body 10. Accordingly, the
power supplied to the electrode units 30 does awé o be prepared outside, and the device
can be easily used outdoors or places away froneheinere it is difficult to secure the
power source. Since a cord or the like for corinadb the power source is not necessary,
the usability is improved, and the portability iellent.

[0089]

The electrode unit 30 in this embodiment incluthessheet-shaped substrate 33
elongated from the main body 10, the substrater8@igied with: the plurality of electrodes
311 to 313 and 321 to 323; and the leads 311a3a 8td 321a to 323a for electrically

connecting the electrodes 311 to 313 and 321 taB#3he power source 30 via the
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controller 40. Accordingly, the electrode uniti8@ormed on the sheet-shaped substrate 30
elongated from the main body 10, and the main Hddgnd the electrode unit 30 can be
integrated. Therefore, a cord or the like for aaetmg the main body 10 and the electrode
unit 30 is not necessary. Since the power sosreenbedded in the main body, and the
main body and the electrode unit are integrateceléent portability can be attained, thereby
allowing to use the device in various environmentSince the power source 20, the main
body 10, and the electrode unit 30 are integratedmuscle electrostimulation device 1 can
be easily attached to and removed from the humdg Bpand particularly, the muscle
electrostimulation device 1 can be easily remowaghavhen the muscles are fatigued just
after the use of the muscle electrostimulationcketli.  Therefore, the muscle
electrostimulation device 1 is more suitable fdrcegntly stimulating the muscles through
electrostimulation in various environments.

[0090]

In this embodiment, the replaceable battery Ziraesided on the power source 20.
Accordingly, the power can be supplied just by @aepig the battery 21, and the device can
be easily used for a longer time than the battapacity. Accordingly, a power source with
an excessively large capacity does not have tadladed, and the size of the device can be
reduced.

[0091]

The battery 21 can be a button battery or a cattely, and in this embodiment, the
battery 21 is a coin battery. Accordingly, thetéat 21 is small, and this contributes to the
reduction in the size of the muscle electrostimotatevice 1. Since the weight can be
reduced along with the reduction in the size ofrthiscle electrostimulation device 1, the
electrode unit 30 is unlikely to be fallen or dregpoff from the body of the user, and this
improves the usability and improves the portahilityhe battery 21 is also thin, and this
contributes to the reduction in the thickness efrtiuscle electrostimulation device 1.

Since the muscle electrostimulation device 1 is,ttlie user can wear clothes over the
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muscle electrostimulation device 1 while the devscattached. Therefore, the muscle
electrostimulation device 1 can be used during caterto work or school, during housework
or work, and in various other situations. The tnutbattery has more stable discharge
characteristics at a higher operating voltage coetpto other dry batteries and the like, and
stable operation of the muscle electrostimulatievick 1 is possible for a relatively long
time.

[0092]

The nominal voltage of the battery 21 can be 8 9.0 V, and the battery 21 of 3.0 V
is adopted in this embodiment. The drive voltagfethe electronic components 42, the
speaker 43, and the like included in the muscletedstimulation device 1 are the same, and
a step-down circuit or a booster circuit for driyithe electronic components 42 and 43 does
not have to be separately provided. This can imritr to the reduction in the size.

[0093]

The power source 20 may contain a rechargeablerpatstead of the replaceable
battery 21. A power supply terminal connectablarieexternal power source may be
provided as means for recharging the battery,rmrecontact power supply unit using
electromagnetic induction may be provided. In tase, the battery can be repeatedly used,
and expendable supplies can be reduced compaveteto a nonchargeable battery is used.
[0094]

In this embodiment, the substrate 33 provided Withelectrode unit 30 is elongated
from the main body 10, and the electrode suppdttel@ngated from the shell forming body
12 is bonded to integrally form the electrode @@itand the main body 10. Instead of this,
the substrate 33 and the main body 10 may be depafarmed, and the electrode support
121 and the shell forming body 12 may be separ&behged to allow the main body 10 and
the electrode unit 30 to be separated from eaddr @then the device is not used. In this

case, the electrode unit 30 can be separated frermé&in body 10 and replaced with an
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electrode unit in another format. The electrodié 3® does not include electronic
components, and the electrode unit 30 can be deparmeasily clean the electrode unit 30.
[0095]

In this embodiment, the second output mode (tngimnode) is executed based on the
first to fourth statuses shown in Table 2 describleove. Instead of this, a 2a status shown
in Table 4 may be executed between the secondstatlithe third status, and a 3a status
shown in Table 4 may be executed between the statds and the fourth status as in the

following Variation 1 in the first to fourth statess equivalent to this embodiment.

[Table 4]
(Table 4)
Second Output M ode (Training M ode)
Status 1 2 2a 3 3a 4

Without

output 20Hz| 4Hz| 4Hz| 8Hz| 16Hz 20H

4Hy 4Hp 8Hz 16Hz 20Hz 4

N

Frequency 20H

Output Rate | 100% 0% 100% 100% 100% 100% 1Q0% 1Pp0% 100% 00886 [1M00% 100% 1009

Output Period| 3se¢ 2sdc 3sec 2d9ec 10sec 10sec [10sec | 4ser| 1Psed 10sec 10s¢c 5sec 29

300sec 300sec 30sec 300sec 30sec 300sec

Duration Period (=5min) (=5min) (=0.5min) (=5min) (=0.5min) (=5min)

[0096]

As shown in Table 4, the 2a status and the 3asstat performed as follows.

(2a) In the 2a status, 100% output is performedeio seconds through the basic
waveform B2 (4 Hz), then 100% output is performedtén seconds through the basic
waveform B3 (8 Hz), and then 100% output is perfedlrfor ten seconds through the basic
waveform B4 (16 Hz).

(3a) In the 3a status, 100% output is performedefio seconds through the basic

waveform B2 (4 Hz), then 100% output is performedtén seconds through the basic
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waveform B3 (8 Hz), and then 100% output is perfedlrfor ten seconds through the basic
waveform B4 (16 Hz).

In this variation, the 2a status and the 3a stateisdded to the second output mode
(see Table 2) of this embodiment, and the totad thhsequential execution of the first output
mode (warm-up mode), the second output mode (trgimode), and the third output mode
(cool-down mode) shown in Table 4 is twenty threeutes. Note that the total time does
not include two seconds of each pause time period.

[0097]

The frequency of the basic waveform graduallyeases from 4 Hz to 16 Hz in the 2a
status, and the change in the frequency at thelsdibm the 2a status to the third status is
smooth. Likewise, the change in the frequenchaisivitch from the 3a status to the fourth
status is smooth. In this variation, the 2a statsthe 3a status are added to this
embodiment, and the pattern of electrostimulatiothe second output mode (training mode)
significantly changes. As a result, a reductiosensitivity as the user gets used to the
electrostimulation can be prevented, and the resdddeminis muscles can be more
effectively stimulated. The effects equivalenthiis embodiment are also attained in this
Variation 1 in which the second output mode (tragnmode) is set in this way.

[0098]

In this embodiment, the leads 311a to 323a and(lpatched areas indicated by
symbol C in Figure 2) of the electrodes 311 to 848 321 to 323 connected to the leads
31lato 323a are silicone-coated. This can prea@ain at the energization caused by
concentration of electric charge in narrow areathefleads 311a to 323a and 311a to 323a.
[0099]

In another variation, the silicone-coated aregiénelectrodes 311 to 313 and 321 to
323 may be expanded from the hatched areas indibgteymbol C, from the leads 311a to
313a and 321a to 323a to near the centers of ¢str@dles 311 to 313 and 321 to 323. In

this case, the gel pads 35 with a shape equivedeéhts embodiment can also be used.
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According to this, the areas substantially fundtigras electrodes in the electrodes 311 to
313 and 321 to 313 are separated from each othetha locations provided with the
electrostimulation are easily spread in the latéir&ction X. As a result, the user can easily
recognize that the electrostimulation is applied t@ider range of the abdomen 3, and the
sense of usage improves.

[0100]

Since the shapes of the electrodes 311 to 3132hdo 323 (shapes of the entire
electrodes including the silicone-coated areatf)@nvariation are similar to the shapes in this
embodiment, the external forms of the shapes oélibetrodes 311 to 313 and 321 to 323 can
be used as guides for pasting the gel pads 3%tef@rmined positions, and the gel pads 35
can be easily attached.

[0101]

Although each of the six electrodes 311 to 3132#1dto 323 corresponds to each of
the compartments 4a of the rectus abdominis muddesllow applying electrostimulation
to the six compartments 4a in this embodimentetbetrode unit 30 may include four
electrodes, and the electrodes may be mountedsaanoisirality of compartments 4a instead
of this. The electrode unit 30 may include eight&odes, and each of the electrodes may
correspond to each of the compartments 4a of ttag@bdominis muscles 4 to allow
applying electrostimulation to eight compartmerds 4
[0102]

As described, according to Embodiment 1, the neuslgctrostimulation device 1 that
can effectively stimulate the abdominal musclest(re abdominis muscles 4) can be
provided.

[0103]
(Embodiment 2)
The muscle electrostimulation device of Embodinteimt the present invention will

be described.
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[0104]

Conventionally, it is widely known that musclestact when an electric current is
applied to muscle fibers. Particularly, this igized for the sake of building muscles in
medical and sports fields. Specifically, a mustimulating method is used, in which the
muscles are energized via electrodes attachee toutman body to contract and relax the
muscles based on electric signals. A low frequesigiyal is particularly effective as an
electric signal for contracting the muscles. Tikibecause the muscles start not to contract
with an increase in the frequency of the elecigoal.

[0105]

However, a low frequency of the electrical sigiesids to cause pain due to effects of
electric resistance or the like on the surfacdnefdkin of the person. On the contrary, a
high frequency of the electric signal tends to wedihe effects of the electric resistance or the
like and is unlikely to cause pain. Therefore, dser may feel pain on the skin depending
on the electric pulse, and there is room for improent in the sensitivity when the muscle
electrostimulation device is used. On the contrdmy muscles cannot be efficiently
stimulated just by reducing the voltage of the lepulse or simply increasing the electric
frequency in order to alleviate the pain of theruse
[0106]

The muscle electrostimulation device 1 of Embodttrieis configured as follows in
view of the problem. The same symbols are providdtle members equivalent to the
members of the muscle electrostimulation device the preceding embodiment, and the
description of the members and the descriptiomefusage mode will not be repeated.
When the drawings used in the description of tmbadiment are the same as the drawings
in the preceding embodiment, the drawings in tleegding embodiment will be used.
[0107]

The muscle electrostimulation device 1 of Embodtitrieis configured to apply

electrostimulation to the muscles. The electroskation is performed by repeatedly
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outputting the burst waves (basic waveforms B1%sBown in Figure 7) including the pulse
group output period P and the pulse group outpgpession periods R1 to R5 as shown in
Figure 13.

As shown in Figure 14, a plurality of rectangukaave pulse signals S1 to S5 are
output with output stop times N1 to N5 being inedrbetween the signals in the pulse group
output period P.

The pulse group output suspension periods R1 tarR¥onger than the output stop
times N1 to N5, and the output of the pulse sigisastopped.

[0108]

Next, output modes in the electrode unit 30 adogrtb Embodiment 2 will be
described.

First, the output mode memory 405a as a duratiemaony stores the five burst wave
patterns (basic waveforms B1 to B5) shown in Figure The basic waveforms B1 to B5
include the pulse group output period P and thegxgtoup output suspension periods R1 to
R5. That is, the basic waveforms B1 to B5 incltltiecommon pulse group output period P,
and the lengths of the pulse group output suspem®dods R1 to R5 are different.

[0109]

As shown in Figure 14, the plurality of rectanguave pulse signals S1 to S5 are
output with the output stop times N1 to N5 beinggited between the signals in the pulse
group output period P. In this embodiment, fivet@agular wave pulse signals S1 to S5 are
output. That is, a first rectangular wave pulgmal S1, a first output stop time N1, a
second rectangular wave pulse signal S2, a seaapdtcstop time N2, a third rectangular
wave pulse signal S3, a third output stop time a\furth rectangular wave pulse signal S4,
a fourth output stop time N4, a fifth rectangulaawe pulse signal S5, and a fifth output stop
time N5 are sequentially executed in the pulse gamutput period P.

[0110]
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In Embodiment 2, the pulse widths and the puldtages of the rectangular wave
pulse signals S1 to S5 are constant, and the dosatif the output stop times N1 to N5 are
also constant. In this embodiment, the pulse widisach of the rectangular wave pulse
signals S1 to S5 is 14, the pulse voltage is 40 V or -40 V during 1008tpat, and the
duration of the output stop times N1 to N5 is 180 Therefore, the duration of the pulse
group output period P is 1 ms. The voltage po&riin the rectangular wave pulse signals
S1 to S5 are alternately changed according todhguborder. That is, the first rectangular
wave pulse signal S1, the third rectangular wausepsignal S3, and the fifth rectangular
wave pulse signal S5 have a positive polarity, thedsecond rectangular wave pulse signal
S2 and the fourth rectangular wave pulse signdi&s4 a negative polarity.

[0111]

As described, the pulse width of each of the regiéar wave pulse signals S1 to S5
and the duration of each of the output stop tim&4d\N5 in the pulse group output period P
are 10Qus. Therefore, the pulse cycle of each of the regtkar wave pulse signals S1 to
S5 in the pulse group output period P is @8Ppwhich is sufficiently short. Therefore, the
user recognizes the rectangular wave pulse si@fate S5 as one electrostimulation. Note
that the frequency of each of the rectangular waise signals S1 to S5 in the pulse group
output period P is 5,000 Hz.

[0112]

In the basic waveforms B1 to B5, pulse signalsnateoutput in the pulse group
output suspension periods R1 to R5. The duratbtise pulse group output suspension
periods R1 to R5 are longer than the duration efpiise group output period P. In this
embodiment, the duration of the pulse group oupewiod P is 1 ms, and the durations of the
pulse group output suspension periods R1 to RB%8ans, 249 ms, 124 ms, 61.5 ms, and 49
ms, respectively, as shown in Figure 7. In thigwiae pulse group output suspension
periods R1 to R5 have durations significantly lanii@n the output stop time in the pulse

group output period P.
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[0113]

Therefore, a first burst wave (2 Hz) includes plése group output period P of 1 ms
and the pulse group output suspension period R®®ims as shown in Figure 13. That is,
the pulse group output period P is output at aueegy of 2 Hz in the first burst wave (2 Hz).

A second burst wave (4 Hz) includes the pulse gautput period P of 1 ms and the
pulse group output suspension period R2 of 249 nifat is, the pulse group output period
P is output at a frequency of 4 Hz in the secondtbumave (4 Hz).

A third burst wave (8 Hz) includes the pulse grougput period P of 1 ms and the
pulse group output suspension period R3 of 124 rifat is, the pulse group output period
P is output at a frequency of 8 Hz in the thirddbuvave (8 Hz).

A fourth burst wave (16 Hz) includes the pulseugroutput period P of 1 ms and the
pulse group output suspension period R4 of 61.5 ri&at is, the pulse group output period
P is output at a frequency of 16 Hz in the fountinsbwave (16 Hz).

A fifth burst wave (20 Hz) includes the pulse grautput period P of 1 ms and the
pulse group output suspension period R5 of 49 m#at is, the pulse group output period P
is output at a frequency of 20 Hz in the fifth huksve (20 Hz).

[0114]

The basic waveforms Bl to B5 (see Figure 7) greatedly output in a predetermined
combination for a predetermined time period, aretiptermined burst waves are output as
shown in Figures 13ato e. As described, the ies@gnizes the plurality of rectangular
wave pulse signals S1 to S5 in the pulse groupubygriod P as one electrostimulation, and
electrostimulation at a frequency of 2 Hz is outiputhe first burst wave in which the basic
waveform Bl is repeated as shown in Figure 8a.

Likewise, electrostimulation at a frequency of 4 islputput in the second burst wave in
which the basic waveform B2 is repeated, electmogition at a frequency of 8 Hz is output
in the third burst wave in which the basic wavefd@his repeated, electrostimulation at a

frequency of 16 Hz is output in the fourth burstvevan which the basic waveform B4 is
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repeated, and electrostimulation at a frequen@0dfiz is output in the fifth burst wave in
which the basic waveform B5 is repeated.
[0115]

The first to third output modes stored in the atitmode memory 405a as a duration
memory is configured by appropriately selectinghliasic waveforms B1 to B5 stored in the
output mode memory 405a and combining the bursewav predetermined frequencies.
[0116]

In Embodiment 2, the first output mode (warm-updelo the second output mode
(training mode), and the third output mode (coolvdanode) are carried out as in the case of
Embodiment 1.

That is, the conditions of the statuses in tha butput mode are as follows as shown
in Table 1 described above.

(1) In the first status, 100% output is perforni@dtwenty seconds through the first
burst wave (2 Hz). As shown in Figure 8, whatalled soft start is performed for the first
five seconds in the first status, wherein the ouyaltage is gradually increased from 0% to
100%.

(2) In the second status, 100% output is perforfoetiventy seconds through the
second burst wave (4 Hz).

(3) In the third status, 100% output is perforrf@den seconds through the third
burst wave (8 Hz).

(4) In the fourth status, 100% output is performf@den seconds through the fourth
burst wave (16 Hz).

The duration period of the first output mode (icgal duration period of first to fourth
statuses) is one minute. In the first output méle frequency of the burst wave gradually
increases from 2 Hz to 16 Hz.

[0117]
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Next, the conditions of the statuses in the secutgut mode are as follows as shown
in Table 2 described above.

(1) In the first status, 100% output is perforni@dthree seconds through the fifth
burst wave (20 Hz), and a state without outputasntained for two seconds. This is
repeated for five minutes.

(2) In the second status, 100% output is perforfaethree seconds through the fifth
burst wave (20 Hz), and 100% output is performedvi@ seconds through the second burst
wave (4 Hz). This is repeated for five minutes.

(3) In the third status, 100% output is perforrf@adfour seconds through the fifth
burst wave (20 Hz), and 100% output is performedvi® seconds through the second burst
wave (4 Hz). This is repeated for five minutes.

(4) In the fourth status, 100% output is perforrf@dive seconds through the fifth
burst wave (20 Hz), and 100% output is performedvi@ seconds through the second burst
wave (4 Hz). This is repeated for five minutes.

As shown in Figure 8, what is called soft stappésformed for the first five seconds in
each of the first to fourth statuses in the seanrtgut mode, wherein the output voltage is
gradually increased from 0% to 100%.

The duration of the second output mode is twentwtes. Since the fifth burst
wave at a frequency of 20 Hz is maintained forexdptermined time period, and the state
without output or the second burst wave at a fraquef 4 Hz is maintained for a
predetermined time period in the second output mibdesecond output mode is excellent in
effectively stimulating the muscles.

[0118]

Next, as shown in Table 3 described above, thd thitput mode is a cool-down

mode for sequentially performing the following fite fourth statuses. Conditions of the

statuses are as follows.
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(2) In the first status, output is performed f@m seconds through the fourth burst
wave (16 Hz).

(2) In the second status, output is performeddnrseconds through the third burst
wave (8 Hz).

(3) In the third status, output is performed f@enty seconds through the second burst
wave (4 Hz).

(4) In the fourth status, output is performedti@eenty seconds through the first burst
wave (2 Hz).

In the third output mode, the output in each st&uL00% at the start of the first status
and is gradually reduced to 50% at the end of dhetth status as shown in Figure 9.

The duration of the third output mode is one nenutin the third output mode, the
frequency of the burst wave is gradually reducedfil6 Hz to 2 Hz.

[0119]

As described, the total time of the sequentiatatien of the first output mode
(warm-up mode), the second output mode (trainingefcand the third output mode (cool-
down mode) is twenty two minutes. In this embodima pause time period of two
seconds is provided at each of four positions tal toetween the first output mode and the
second output mode and between the statuses setload output mode as shown in Figure 9.
Therefore, the total time of the entire procestuttiog the pause time periods is twenty two
minutes and eight seconds.

[0120]

Hereinafter, effects of the muscle electrostimatatievice 1 of Embodiment 2 will be
described in detail.

In the muscle electrostimulation device 1 of #misbodiment, the plurality of
rectangular wave pulse signals S1 to S5 are owtjlitthe output stop times N1 to N5 being
inserted between the signals in the pulse groupubyeriod P in the first to fifth burst waves

forming the electrostimulation. Therefore, thetaagular wave pulse signals S1 to S5 are
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divided into a plurality of parts in the pulse gpooutput period P.  Accordingly, compared

to when the rectangular wave pulse signals S1 tar&8sontinuously output without the
division in the pulse group output period P, thispwidth of each of the rectangular wave
pulse signals S1 to S5 can be reduced while the $at@l output time of the rectangular

wave pulse signals S1 to S5 is maintained. Asalttghe pain of the user can be alleviated,
while the electrostimulation output from the musalectrostimulation device 1 and flowing

in the muscles or the nerves connected to the msiscimaintained, and the sensitivity in
using the muscle electrostimulation device 1 camiproved.

[0121]

Although the pulse group output period P is camigl by outputting the plurality of
rectangular wave pulse signals S1 to S5 with thputistop times N1 to N5 being inserted
between the signals in the burst waves (basic wawvef B1 to B5), the time period P for
outputting the pulse is the same as in a burst weoleding a pulse output time period for
continuously outputting the pulse for the same tpagod as the pulse group output period P.
Therefore, sensitivity close to the sensitivitytlod burst waves including the pulse output
time period without the insertion of the outputpstones can also be obtained in the burst
waves including the pulse group output period it output stop times N1 to N5 being
inserted.

[0122]

The plurality of rectangular wave pulse signal2&$5 are output with the output
stop times N1 to N5 being inserted between theadsgn the pulse group output period P,
and the duration of the pulse group output periagldsum of the pulse widths of the
plurality of rectangular wave pulse signals S1%ma8d all the output stop times N1 to N5.
Therefore, compared to when the rectangular walsemignals S1 to S5 are continuously
output without the division during the durationtbé pulse group output period P, the actual
pulse signal output time is reduced by the outpag imes N1 to N5 while the same duration

of the pulse group output period P is maintained, the power consumption can be reduced.
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This contributes to the reduction in the size ef device because the device can be driven by
a power source with a small capacity.
[0123]

The burst waves forming the electrostimulatioriude the pulse group output period
P and the pulse group output suspension periods Rb, and the durations of the pulse
group output suspension periods R1 to R5 are |otinger the output stop times N1 to N5 in
the pulse group output period P. The burst wavelside the pulse group output suspension
periods R1 to R5, and the frequencies of the buases can be easily set to desired values
just by changing the durations of the pulse grougpat suspension periods R1 to R5 to
predetermined lengths without changing the pulseigoutput period P. This facilitates
controlling the output of the electrostimulatiorlunding the burst waves at frequencies
suitable for contracting and relaxing the muscesl the muscles can be efficiently
stimulated.

[0124]

In this embodiment, the pulse group output peRadcludes the rectangular wave
pulse signals S1 to S5 with polarities differeninfireach other. Accordingly, the deviation
of the electric charge can be easily eliminatedna burst wave (basic waveforms B1 to B5),
and the pain of the user can be further alleviates a result, the sensitivity and the
usefulness in using the muscle electrostimulatevia® 1 can be further improved.

[0125]

Furthermore, when the five rectangular wave psigeals S1 to S5 output in a first
pulse group output period P in the first burst wake sequentially output in order of
"positive, negative, positive, negative, positias"in this example, the five rectangular wave
pulse signals output in a second pulse group oygnibd in the second burst wave occurring
subsequent to the first burst wave can be outpatder of "negative, positive, negative,
positive, negative". In this case, the deviatibthe electric charge in the first burst wave

can be surely eliminated by the second burst wawve the pain of the user can be further
-B53 -



10

15

20

25

FTG-558PCT

alleviated. Furthermore, the polarities of therglity of rectangular wave pulse signals S1
to S5 output in the first pulse group output pefodan be just inverted (potentials are
inverted) for the second pulse group output perod, the control load can be alleviated
compared to when the polarities of individual regtalar wave pulse signals in each pulse
group output period are separately controlled.

[0126]

Although the same pulse group output period Rughes the rectangular wave pulse
signals S1, S3 and S5 and the rectangular wave pigrals S2 and S4 with polarities
different from each other in this embodiment, tbikofving is possible instead of this. The
polarities of all the rectangular wave pulse sigr&l to S5 in the first pulse group output
period P of the first burst wave may be positite, polarities of all the rectangular wave
pulse signals in the second pulse group outpubgeri the second burst wave occurring with
the pulse group output suspension periods R1 tbdRiy inserted between the signals
following the first burst wave may be negative, dmel first burst wave and the second burst
wave may be repeated. In this case, althoughdlaities of the rectangular wave pulse
signals are the same in the individual pulse gmutput periods, the repeatedly output burst
waves as a whole include the rectangular wave @idgels with polarities different from
each other. In this case, the deviation of thetetecharge in the first burst wave can also
be surely eliminated by the second burst wave tla@gain of the user can be further
alleviated.

[0127]

In this embodiment, the durations of the pulsaugroutput suspension periods R1 to
R5 are longer than the duration (1 ms) of the pgisep output period P. Accordingly, the
intervals of the pulse group output periods P reguig output in the burst waves are
sufficiently secured by the pulse group output susmpn periods R1 to R5, and this allows
the user to easily recognize the plurality of ragtdar wave pulse signals S1 to S5 in the

pulse group output periods P as one electrostimulat As a result, low-frequency (2 to 20
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Hz in this embodiment) burst waves can be easitguddrom the high-frequency (frequency
of 5,000 Hz in this embodiment) rectangular wavis@signals S1 to S5, and
electrostimulation suitable for stimulating the res can be output.

[0128]

In this embodiment, the device includes: the bweste pattern memory (output mode
memory 405a) storing in advance the plurality afsbwave patterns (basic waveforms B1 to
B5) with frequencies different from each other, véie the durations of the pulse group
output periods P are the same, and the duratiotieqfulse group output suspension periods
R1 to R5 are different; and the frequency settinig (output mode switcher 405) that selects
one of the plurality of burst wave patterns (basawveforms B1 to B5) stored in the burst
wave pattern memory (output mode memory 405a)ttthedrequency of the burst wave in
the electrostimulation. Accordingly, since therglity of burst wave patterns (basic
waveforms Bl to B5) at predetermined frequenciesstored in advance in the burst wave
pattern memory (output mode memory 405a), the #aqy setting unit (output mode
switcher 405) can just select a predetermined paftem the burst wave patterns stored in
the burst wave pattern memory (output mode mem@bayito change the frequency of the
burst wave, and the frequency of the burst wavebeagasily changed. Accordingly, the
muscle electrostimulation device 1 is suitabledificiently stimulating the muscles.

[0129]

In this embodiment, the pulse widths of the regtdar pulse signals S1 to S5 and the
output stop times N1 to N5 in the burst waves arestant. Accordingly, the
electrostimulation applied to the muscles can Is#yeehanged based on the frequencies of
the burst waves. This facilitates adjusting thex&bstimulation based on the frequencies of
the burst waves and facilitates outputting thetetstimulation suitable for effectively
stimulating the muscles.

[0130]
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In this embodiment, the electrode unit 30 inclutheee or more electrodes 311 to 313
and 321 to 323. As described above, since theemutsup output period P includes the
output stop times N1 to N5, the power consumptsoreduced, and sufficient
electrostimulation can be applied even in this iguwhtion including three or more
electrodes 311 to 313 and 321 to 323. Accordirntbly electrostimulation can be applied to
a wide range of muscles, and the muscles can logeatfy stimulated.

[0131]

As described, according to Embodiment 2, the neuslgctrostimulation device 1 can
be provided, the device capable of attaining tiece$ equivalent to the effects in
Embodiment 1, capable of improving the sensitiwtyen the device is used, and capable of
efficiently stimulating the muscles.

[0132]
(Embodiment 3)

The muscle electrostimulation device of Embodingeimt the present invention will
be described.
[0133]

JP-A-2009-142624 discloses a muscle electrostimulaevice that uses an electric
signal to stimulate muscles, the device outputtilegtrostimulation that repeats an output
period and a non-output period, wherein a pulsedtet signal belonging to a frequency
band of 4 to 20 Hz selected by the user is outmua fpredetermined time in the output period,
and the electric signal is not output for a predeieed time in the non-output period. The
device has an advantageous effect of promotingltiad flow, increasing the muscles, or
promoting the metabolism.

[0134]

However, according to the configuration disclosethe publication, no electric

signal is output in the non-output period even wiatigue substances are accumulated in the

muscles due to contraction of the muscles causeldebglectric signal in the output period in
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the output electrostimulation, and the fatigue satses may not be sufficiently discharged
from the muscles in the non-output period. Thersfthe fatigue substances tend to
accumulate in the muscles and an excessive buetels to be imposed on the user when the
device is used for a long time, and the senseafjeaimay be lost. Furthermore, the output
electrostimulation just repeats the output period #e non-output period, and just a single
output pattern of the electric signal in the outpettiod is prepared for each output mode.
Therefore, the mode of contraction of the muscéesell on the output electrostimulation
tends to be monotonous, and there is room for ingnnt in order for the user to actively
and continuously use the device.

[0135]

The muscle electrostimulation device 1 of Emboditr@eis configured as follows in
view of the problems. The same symbols are pravidehe members equivalent to the
members of the muscle electrostimulation deviae theé preceding embodiments, and the
description of the members and the descriptiomefusage mode will not be repeated.
When the drawings used in the description of tmbadiment are the same as the drawings
in the preceding embodiments, the drawings in tleegquing embodiments will be used.
[0136]

The muscle electrostimulation device 1 of Emboditrdeis configured to apply
electrostimulation to the muscles.

The electrostimulation alternately repeats: d brgput period (2-1, 3-1, 4-1 in Table
5 described later) for outputting a first elecsignal (fifth burst wave shown in Figure 13)
causing at least one of incomplete tetanus and lstenfetanus of muscles; and a second
output period (2-2, 3-2, 4-2 in Table 5 descrikegter) for outputting a second electric signal
(second burst wave) causing muscle twitching.

[0137]
As in the case of Embodiment 2, the first outpode (warm-up mode), the second

output mode (training mode), and the third outpotim(cool-down mode) are carried out in
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the muscle electrostimulation device 1 of Embodin®n Although the second output mode
of this embodiment is substantially the same dakercases of Embodiment 1 and
Embodiment 2, each of the first to fourth statuisgbe second output mode is divided into
the first output period (1-1, 2-1, 3-1, 4-1) and #econd output period (1-2, 2-2, 3-2, 4-2) for

the convenience as shown in Table 5.

[Table 5]
(Table 5)
Second Output M ode (Training M ode)
1 2 3 4
Status
1-1 1-2 2-1 2-2 3-1 3-2 4-1 4-2
Without
Frequency | 20HZ . °"| 20Hz | 4Hz | 20Hz| 4Hz| 20HZ 4Hz
Output

Output Rate 100% 0%| 100% 100% 100% 100% 10Pp%  1Q0%

sec bsec 2sec

D)

Output Period 3sed 2sef 3sgc 2spc  4sec

300sec 300sec 300sec 300sec

Duration Period (=5min) (=5min) (=5min) (=5min)

[0138]

Next, the second output mode in Embodiment 3tiaiaing mode for sequentially
performing the following first to fourth statusesshown in Table 5. The second output
mode is substantially the same as in the casembbBiment 1 and Embodiment 2, and the
conditions of the statuses are as follows.

(1) In the first status, 100% output is perforni@dthree seconds (1-1 in Table 2)
through the fifth burst wave (20 Hz), and a staitdout output is maintained for two seconds

(1-2 in Table 2). This is repeated for five miraite
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(2) In the second status, 100% output is perforfoethree seconds (2-1 in Table 2)
through the fifth burst wave (20 Hz), and 100% otiip performed for two seconds (2-2 in
Table 2) through the second burst wave (4 Hz). s Threpeated for five minutes.

(3) In the third status, 100% output is perforni@mdfour seconds (3-1 in Table 2)
through the fifth burst wave (20 Hz), and 100% otiip performed for two seconds (3-2 in
Table 2) through the second burst wave (4 Hz). s Thiepeated for five minutes.

(4) In the fourth status, 100% output is perfornfmdive seconds (4-1 in Table 2)
through the fifth burst wave (20 Hz), and 100% otiip performed for two seconds (4-2 in
Table 2) through the second burst wave (4 Hz). s Threpeated for five minutes.

In the second output mode, what is called soft ggerformed for the first five
seconds in each of the first to fourth statusegraih the output voltage is gradually
increased from 0% to 100%.

[0139]

In the second output mode shown in Table 5, fite hiurst wave (20 Hz) shown in
Figure 13e and the second burst wave (4 Hz) showigure 13b are repeatedly output in
the second to fourth statuses as described abegd=(gure 13). The fifth burst wave (20
Hz) with a frequency in a range of 15 Hz or mord @@ Hz or less is an electric signal for
causing incomplete tetanus of muscles. On the otded, the second burst wave (4 Hz)
with a frequency in a range of less than 15 Haiglactric signal for causing muscle
twitching. Therefore, electrostimulation that afi@ely repeats the first output period (2-1
in Table 2) and the second output period (2-2 inld&) is output in the second status of the
second output mode, wherein the fifth burst wavkeH2) as a first electric signal for causing
incomplete tetanus of muscles is output in the Gtgput period, and the second burst wave
(4 Hz) as a second electric signal for causing teusdtching is output in the second output
period. Likewise, electrostimulation that alteaigtrepeats the first output period (3-1) and
the second output period (3-2) is output in thedtktatus of the second output mode, and

electrostimulation that alternately repeats th& fautput period (4-1) and the second output
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period (4-2) is output in the fourth status. Altigh the fifth burst wave (20 Hz) is adopted
as a first electric signal in this embodiment, sfgmal is not limited to this, and a burst wave
with a frequency in a range of 15 Hz or more anddH2®r less can be adopted as a first
electric signal.

[0140]

The duration of the first output period is three@ds in the second status, four
seconds in the third status, and five secondsaridtrth status in this embodiment as
described above. The duration of the second opggind is two seconds in all the second
to fourth statuses. In this way, the durationhef first output period is longer than the
duration of the second output period in this embm@atit. The durations of the first output
period and the second output period are not lintibetthese, and the duration of the entire
electrostimulation, the duration of the output maaled the like can be taken into account to
appropriately set the durations.

[0141]

As shown in Figures 13e and 14, the fifth burstevg0 Hz) as a first electric signal
includes a signal with a positive polarity andgnsil with a negative polarity. Likewise, the
second burst wave (4 Hz) as a second electriclsidg@includes a signal with a positive
polarity and a signal with a negative polarity aewsn in Figures 13b and 14.

[0142]

Hereinafter, effects of the muscle electrostimatatievice 1 of Embodiment 3 will be
described in detail.

In the muscle electrostimulation device 1 of #msbodiment, the output
electrostimulation alternately repeats the firdpotperiod (2-1, 3-1, 4-1) and the second
output period (2-2, 3-2, 4-2). The muscles subgtd the electrostimulation are first
continuously contracted by the incomplete tetamutb® complete tetanus (incomplete
tetanus in this embodiment) based on the fifth fowesve (20 Hz) as a first electric signal in

the first output period (2-1, 3-1, 4-1), and thesaias can be effectively trained.
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Accordingly, the muscles can be built up. Alonghathis, fatigue substances are generated
in the muscles. Subsequently, the blood circutaticthe muscles is promoted by twitching
based on the second burst wave (4 Hz) as a setextdesignal in the second output period
(2-2, 3-2, 4-2), and the fatigue substances gesebiatthe first output period (2-1, 3-1, 4-1)
are actively discharged from the muscles. Afterfdtigue substances are sufficiently
discharged, the first output period (2-1, 3-1, £&dmes again, and the building of muscles by
the incomplete tetanus or the complete tetanugh@ngromotion to discharge the fatigue
substances based on the promotion of the bloodlation by twitching in the second output
period (2-2, 3-2, 4-2) are sequentially performedccordingly, even when the muscle
electrostimulation device 1 of this embodimentaatmuously used, the fatigue substances
are unlikely to accumulate in the muscles, andhibscles can be efficiently stimulated.
Furthermore, since the burden of the user is @tedi, the sense of usage is excellent even
when the device is used for a long time, and tarsrompt the user for active and
continuous usage.

[0143]

In this embodiment, the fifth burst wave (20 Hg)afirst electric signal has a
frequency in a range of 15 Hz or more and 30 Hess, and the second burst wave (4 Hz) as
a second electric signal has a frequency in a rahgss than 15 Hz.  Accordingly, the fifth
burst wave (20 Hz) as a first electric signal canse the incomplete tetanus in the muscles in
the first output period (2-1, 3-1, 4-1), and thea®l burst wave (4 Hz) as a second electric
signal can stably cause the muscle twitching instend output period (2-2, 3-2, 4-2). As
a result, the muscles can be appropriately comtlagithout excessively contracting the
muscles in the first output period (2-1, 3-1, 4-1Y.his can prevent sudden generation of
fatigue substances in the muscles, and the musatebe more efficiently stimulated. The
fatigue substances generated in the first outpubg€2-1, 3-1, 4-1) are discharged from the
muscles in the second output period (2-2, 3-2,,442) the accumulation of the fatigue

substances is prevented even when the device imaouosly used.
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[0144]

Although the fifth burst wave (20 Hz) for causithg incomplete tetanus in the
muscles is adopted as a first electric signal ismémbodiment, the fourth burst wave (16 Hz)
for causing the incomplete tetanus in the muscleg loe similarly adopted instead of this.

In this case, the effects equivalent to this eminedit are also attained.
[0145]

Although the electric signal for causing the ingdete tetanus in the muscles is
adopted as a first electric signal in the firstputtperiod (2-1, 3-1, 4-1), an electric signal for
causing the complete tetanus in the muscles maglbgted as a first electric signal in the
first output period (2-1, 3-1, 4-1). In this caties effects equivalent to this embodiment are
attained, except for the effects obtained wherfitheelectric signal is an electric signal for
causing the incomplete tetanus.

[0146]

In this embodiment, each of the fifth burst wa2@ Hz) as a first electric signal and
the second burst wave (4 Hz) as a second ele@nalancludes a signal with a positive
polarity and a signal with a negative polarity pestively. Accordingly, the deviation of
the electric charge in the electrostimulation careasily eliminated, and the pain of the user
can be further alleviated. As a result, the saitsitin the use of the muscle
electrostimulation device 1 of this embodiment barfurther improved.

[0147]

In this embodiment, the duration of the first autperiod (2-1, 3-1, 4-1) is longer than
the duration of the second output period (2-2, 8-2). Accordingly, the first output period
(2-1, 3-1, 4-1) is sufficiently secured in the auttplectrostimulation, and the advantageous
effect of building the muscles is further increased
[0148]

In this embodiment, at least one of (both in #nm#odiment) the fifth burst wave (20

Hz) as a first electric signal and the second bueste (4 Hz) as a second electric signal is
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formed by repeatedly outputting the burst wavesifbaaveforms B1 to B5). In this
embodiment, the burst waves (basic waveforms H5)anclude the rectangular wave pulse
signals S1 to S5 as electric signals divided inptugality of parts. The burst waves (basic
waveforms Bl to B5) are recognized as one elesigital in the muscles. The durations
(pulse widths) of divided individual electric sigad1 to P5 can be smaller than the duration
of a continuous electric signal that is not dividadd the pain on the skin of the user can be
alleviated. Therefore, the sensitivity of the usan be improved.

[0149]

The output stop times N1 to N5 divide the elecsignal of the pulse group output
period P into the plurality of rectangular wavegausignals S1 to S5, and the continuous
energization time (i.e. pulse width) in the pulseup output period P is short. As described
above, the positive polarity and the negative piylalternately occur in the rectangular wave
pulse signals S1 to S5 in the same pulse groupubpgriod P so that the deviation of the
electric charge is cancelled out, and the rectamgudve pulse signals S1 to S5 with inverted
phases come subsequent to the rectangular wave gigigls S1 to S5 in the pulse group
output period P.  As a result, continuous energindtme with the electric charge deviated
to one of positive and negative is significantlpghn the electrodes 311 to 323.

[0150]

In the state in which the electric charge is dedan the electrodes 311 to 323, the
silver contained in the silver paste as a formatmaterial of the electrodes 311 to 323 is
easily discolored and darkened due to sulfurizatemnsed by sulfur components such as
sulfurous acid gas in the air. However, sincepibsitive polarity and the negative polarity
alternately occur in the rectangular wave pulseagS1 to S5 to sequentially cancel out the
deviation of the electric charge in this embodimentescribed above, and the continuous
energization time in which the electric chargeesidted to one of positive and negative is
significantly short, the sulfurization can be pretezl. This can effectively prevent

discoloring and darkening of the electrodes 31328. In addition, although the electrodes
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may be discolored and darkened by oxidation orraration of the silver contained in the
silver paste, this can also be prevented likewise.
[0151]

As described, according to this Embodiment 3ntlnscle electrostimulation device 1
can be provided, the device capable of attainiegeffects equivalent to the effects in
Embodiment 1, capable of efficiently stimulating ttmuscles, capable of obtaining an
excellent sense of usage even when the devicedfasa long time, and capable of
prompting the user for active and continuous usage.

[0152]

Figures 15 and 16 show Reference Example 1 prdwdin a muscle
electrostimulation device 900 including two eledgs. Reference Example 1 includes two
electrodes 311 and 321 configured in the same lwyone size larger than the electrodes
311 and 321 of Embodiments 1 to 3. In referencanple 1, the same symbols are
provided to the constituent elements equivaletthéoconstituent elements of Embodiments 1
to 3, and the description will not be repeated.

[0153]

In Reference Example 1, the effects equivalethéceffects in Embodiment 3 are also
attained, except for the effects obtained when rttwae two electrodes are provided.
According to the muscle electrostimulation devi®@ 8f Reference Example 1, since the
number of electrodes 311 and 321 is smaller thaanwhe number of electrodes is six (see
Figure 2), the power consumption per electrodebsalarge, and the electrodes 311 and 321
are one size larger. Accordingly, the range tingt @ectrode can apply electrostimulation is
expanded, and muscles of a large part, such asraaral a thigh, can be easily stimulated.
[0154]

(Embodiment 4)
The muscle electrostimulation device of Embodimkeint the present invention will

be described.
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[0155]

Since the muscle electrostimulation device disdas Patent Document 1 does not
require an external power source, and the operatitrand the pair of electrodes are
provided integrally with the main body, a cord loe fike for connecting them is not provided.
Therefore, while the pair of electrodes are attddbehe human body, and the muscle
electrostimulation device is attached to the hulbmadly, it is easy to wear clothes over the
device, and the device can be easily used outdfmrrexample.

[0156]

However, when the user wears clothes while thechawedectrostimulation device
disclosed in Patent Document 1 is attached to dloky,lthe muscle electrostimulation device
may be seen through the clothes. Particularlynthe outer surface of the muscle
electrostimulation device has a large area inghbgolor such as white, the muscle
electrostimulation device can be more easily seeyugh the clothes. Therefore, there is a
problem that the muscle electrostimulation devimenot be used without hesitation at a
location, such as a place away from home, wherddhieze may attract people's attention.
[0157]

Furthermore, when the outer surface of the museletrostimulation device has a
large area in a bright color such as white, thietlig reflected and is unlikely to be absorbed
compared to when the outer surface has a largaraeedark color such as black, and the
muscle electrostimulation device is relatively kaly to be warmed even when the light is
received. Accordingly, there is room for improvern@ warming the muscles to promote
the blood circulation in order to increase the laésge effect of wastes in the muscles.
[0158]

The muscle electrostimulation device 1 of Embodtitkis configured as follows in
view of the problems. The same symbols are pravidehe members equivalent to the
members of the muscle electrostimulation device thé preceding embodiments, and the

description of the members and the descriptiomefusage mode will not be repeated.
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When the drawings used in the description of tmbadiment are the same as the drawings
in the preceding embodiments, the drawings in teegquing embodiments will be used.
[0159]

The muscle electrostimulation device 1 of Embodtitakeincludes the main body 10,
the power source 20, the electrode unit 30, théralber 40, and the operation unit 50 as in
the case of Embodiment 1 shown in Figures 1 todéan The power source 20 is stored in
the main body 10.

The electrode unit 30 receives power from the paeearce 20. The controller 40
controls the supply of power to the electrode 80it The operation unit 50 is configured to
be capable of changing the control mode of therotiet 40. The electrode unit 30 is
brought into contact with the person 2, and theateuslectrostimulation device 1 applies
electrostimulation to the human body 2 as showrigure 5.

[0160]

The electrode unit 30 is formed integrally witle tmain body 10 as in the case of
Embodiment 1 shown in Figures 2 and 3.

When the electrode unit 30 is brought into contath the human body 2 (see Figure
5), 70% or more of the areas on the outer surfa2asand 121a opposite to the side facing
the human body 2 has a dark color.

[0161]

As shown in Figure 4, the shell forming body 1@udes the surface 12b on the side
provided with the substrate 33 described laterthaduter surface 12a on the opposite side.
The shell forming body 12 is made of an elastomeria made of black silicone in this
embodiment. The electrode support 121 extends frenshell forming body 12 so as to
cover the front surface 33b of the substrate 33s si#own in Figure 1, the colored area 122
in a linear shape substantially along the periploéthe electrodes 311 to 313 and 321 to 323
is formed on the outer surfaces 12a and 121a cfldatrode support 121. In this

embodiment, the colored area 122 is colored ingean Although not shown, the outer
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surfaces 12a and 121a also include colored aréaer (@olored areas) displaying a product
name, a brand name, or other characters or symbali®as other than the colored area 122
and the other colored areas are not colored onuter surfaces 12a and 121a, and the
formation material of the shell forming body 12 dhd electrode support 121 are revealed.
The proportion of the total of the colored area 488 the other colored areas on the outer
surfaces 12a and 121a is less than 30%. That 7€)% or more of the areas on the outer
surfaces 12a and 121a, the elastomer as a fornmatiterial of the shell forming body 12 and
the electrode support 121 is revealed without beoigred, and the areas have a dark color
(black in this embodiment).

[0162]

The colored area 122 is an area with a color wiffefrom the areas other than the
colored area 122, and the colored area 122 caorbwedl by applying or printing an ink in a
predetermined color on the area, for example. eawsof this, the colored area 122 may be
formed by a member with a color different from #reas other than the colored area 122 to
thereby form the colored area 122 without applyngrinting the ink.

[0163]

The dark color in this embodiment is a color vathghtness of 5.0 or less in a
Munsell color system (JIS Z8721:1993) defined i dapanese Industrial Standards. The
areas in the dark color occupying 70% or more efditer surfaces 12a and 121a have a
lightness of 5.0 or less in the Munsell color sgstand the lightness is preferably 4.0 or less,
more preferably, 3.0 or less. The chroma of tleasin the dark color occupying 70% or
more of the outer surface 12a and 121a is, for el@&r3.0 or less, preferably, 2.0 or less, in
the Munsell color system. The hue in the Munselbcsystem of the areas in the dark
color occupying 70% or more of the outer surfacgs dnd 121a is not particularly limited,
and the hue can be an arbitrary value. The ligigtnthe chroma, and the hue in the Munsell
color system of the areas in the dark color cambasured by a colorimeter based on the

Japanese Industrial Standards.
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[0164]

In this embodiment, as shown in Figure 17a, tethiess of the colored area 122 is
6.5 to 7.0, and the chroma is 12 to 13.5 in the $éilrcolor system (see Figure 17b showing
the relationship between the lightness and thenshrm hue 5YR) on the outer surfaces 12a
and 121a. On the contrary, the lightness of tkasother than the colored area 122 and the
other character areas is 1.0 to 2.0, and the chr®fa Although Figures 17a and 17b are
actually colored, the drawings cannot be expressedlors, and Figures 17a and 17b are
expressed by a grayscale.

[0165]

Note that the area in the dark color can be meddoy using color systems other than
the Munsell color system, such as CIE 1976 L*ai8 @8781-4:2013), L*C*h color system,
Hunter Lab color system, and XYZ (Yxy) color systenThe color systems can be mutually
converted. Therefore, even when the area in theatdor is measured by the other color
system, the lightness, the chroma, and the hubeaonverted and expressed by the Munsell
color system.

[0166]

Hereinafter, effects of the muscle electrostimatatievice 1 of Embodiment 4 will be
described in detail.

Since the electrode unit 30 is formed integralighvwhe main body 10 according to the
muscle electrostimulation device 1 of this emboditma cord or the like for connecting the
electrode unit 30 and the main body 10 is not rengsand the electrode unit 30 and the
main body 10 are integrally attached to the hun@dylwhen the device is used. Therefore,
it is easy to wear clothes over the muscle eletitnogation device 1 while the device is
attached. In the muscle electrostimulation deticé this embodiment, 70% or more of the
areas of the outer surfaces 12a and 121a thatecaisimlly recognized from the outside
while the device is attached to the human bodys2tlhe dark color. Therefore, the light is

unlikely to be reflected compared to the brightocauch as white, and this prevents the
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muscle electrostimulation device 1 from being seough the clothes. Accordingly, the
muscle electrostimulation device 1 can be usedowithesitation at a location, such as a
place away from home, where the device may atpraaple's attention.

[0167]

Since 70% or more of the areas on the outer sesfa2a and 121a has the dark color
according to the muscle electrostimulation devicg this embodiment, the light is easily
absorbed compared to the bright color such as wduite the muscle electrostimulation
device 1 is relatively easily warmed by receivihg tight. Therefore, the muscle
electrostimulation device 1 is relatively quicklyamned by directly receiving the light during
the use or receiving the light transmitted throtlghclothes. Accordingly, when the
muscles are not warmed, the muscle electrostinomatevice 1 warms the muscles, and the
blood circulation of the muscles is promoted. Assult, the wastes generated by the
contraction of the muscles can be actively disab@ifgom the muscles.

[0168]

The electrode unit 30 in this embodiment incluthessheet-shaped substrate 33
elongated from the main body 10, the substrater8@igied with: the plurality of electrodes
311 to 323; and the leads 311a to 313a and 32323@ for electrically connecting the
electrodes 311 to 323 and the power source 2(heiadntroller 40. The outer surfaces 12a
and 121a are formed by: the shell forming bodydithing the shell of the main body 10;
and the electrode support 121 extended from thiéfehming body 12 and formed opposite
to the side provided with the electrodes 311 toiB2Be substrate 33. Accordingly, the
electrode unit 30 is formed on the sheet-shapestaib 33 elongated from the main body 10,
and the main body 10 and the electrode unit 3(beaintegrated by a simple configuration
and can be easily formed thin. Therefore, theaeild not conspicuous through the clothes
even when the user wears the clothes while theedesiattached to the human body 2, and
the device can be used without hesitation at aitmtavhere the device may attract people's

attention. Since the device can be easily forrhad the portability is also excellent.
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[0169]

In this embodiment, the shell forming body 12 #melelectrode support 121 are made
of an elastomer in a dark color. The elastomer fassmation material of the shell forming
body 12 and the electrode support 121 is revealdti@outer surfaces 12a and 121a, and the
outer surfaces 12a and 121a have a dark color. ordewmly, the outer surfaces 12a and
121a can have a dark color without special colgramgl the manufacturing cost can be
reduced.

[0170]

In this embodiment, the elastomer in a dark cfaning the shell forming body 12
and the electrode support 121 is a silicone resadark color. The shell of the muscle
electrostimulation device 1 of this embodimentisyied by a silicone resin with a relatively
low thermal conductivity. Therefore, since thelsfteming body 12 and the electrode
support 121 are easily warmed through the receptidight by the outer surfaces 12a and
121ain a dark color, and the shell forming bodyafh# the electrode support 121 are formed
by a silicone resin with a relatively low thermaincluctivity, the shell forming body 12 and
the electrode support 121 can be easily maintamadvarm state. Accordingly, the blood
circulation in the muscles is further promoted, #melwastes generated in the muscles can be
further actively discharged.

[0171]

In this embodiment, the lightness of the areabeéndark color (areas other than the
colored area 122 and the other colored areas ooutiee surfaces 12a and 121a) in the
Munsell color system is 5.0 or less. Since thedi®Ency of light in the areas in the dark
color increases, and the muscle electrostimulatence 1 is easily warmed, the blood
circulation in the muscles is further promoted. efdfore, the discharge effect of the wastes
can be further promoted.

[0172]
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In this embodiment, the chroma of the areas ird#r& color is 3.0 or less in the
Munsell color system. Accordingly, the reflectiohlight in the areas in the dark color is
prevented, and this further prevents the musclerelgtimulation device 1 from being seen
through the clothes when the user wears the clathesthe muscle electrostimulation device
1 of this embodiment while the device is attacleethe human body 2.

[0173]

In this embodiment, the areas in the dark colerdack. Accordingly, the values of
both the lightness and the chroma in the Munsétircgystem are sufficiently low, and this
further promotes the discharge effect of the wasyesarming of the muscle
electrostimulation device 1 and further prevenesrtiuscle electrostimulation device 1 of this
embodiment from being seen through the clothesrbygmting the reflection of light.

[0174]

As described, according to Embodiment 4, the neuslgctrostimulation device 1 can
be provided, the device capable of attaining tiiece$ equivalent to the effects in
Embodiment 1, capable of making the device diffitolbe seen through the clothes when
the device is attached under the clothes, and tapébromoting the blood circulation in the
muscles.

[0175]
(Evaluation Test)

The following evaluation test is conducted to ees how much the muscle
electrostimulation device 1 of the present inveantan be seen through when the user wears
clothes while using the device.

A test pattern 1 shown in Figure 18a, a test paeshown in Figure 18b, a test
pattern 3 shown in Figure 18c, a test pattern 4vaha Figure 18 d, and a test pattern 5
shown in Figure 18e are used as test targets ievileation test. The test patterns 1to 5
are square pieces of paper with 3 cm sides, artefmenined patterns are displayed on the

surfaces as shown in Figure 18a to e, the predetednpatterns including a black section
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181 in black that is an area in a dark color andlared area 182 colored in orange that is
another colored area. Specifically, the surfaceamh of the test patterns 1 to 5 is
partitioned into ten grids in each of the vertidaection and the horizontal direction. The
grids are black or orange, and the black sectidnalt®l the colored area 182 are formed in
predetermined shapes.

[0176]

In this test example, the black section 181 ocsifhie entire area at 100% in all the
test patterns 1 to 5 as shown in Figures 18aaocatthere is no colored area 182. The black
section 181 occupies 90% at 90% in each of thepestrns 1 to 5, and the colored area 182
occupies 10%. The black section 181 occupies 0%, 60%, and 50% at 80%, 70%,
60%, and 50%, respectively, in each of the tesepa 1 to 5, respectively, and the colored
areas 182 occupy 20%, 30%, 40%, and 50%, resplctivéhe black sections 181 and the
colored areas 182 in the test patterns 1 to Saaneefd in different modes. Note that the
colored area 182 is more scattered in the testnpatB to 5 than in the test patterns 1 and 2.
[0177]

For the method of the evaluation test, the tedepss 1 to 5 placed on the palm are
covered by a shirt under the light of a fluoresdantp in a room, and whether the test
patterns 1 to 5 can be seen through is visualljueted. Five practitioners conducted the
test (Asians, male and female). The shirt is aevpliain men's shirt, and the material is
cotton and polyester. As for the evaluation stahgl&® indicates that see-through of the
test patterns 1 to 5 through the shirt is not matide A indicates that see-through is not so
noticeable, ane indicates that see-through is noticeable. Eaahtjpioner has individually
conducted the test. Table 5 shows evaluationtesiithe practitioners. In the evaluation
by the practitioners, the test patterns 1 to Sadiked for each ratio of the black section 181,
and Table 6 indicates the numbersdoaindA and the ratios of the numbers to the parameter
(25) and indicates the numbersxofnd the ratios of the numbers to the parametgr (25

[0178]
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[Table 6]
(Table 6)
.. Black Test Pattern
Practtioner i
Sectior 1 2 3 4 5
100% O O ©) ©) O
90% O O @) ©) O
1 80% O @) O A A
70% A A X X X
60% A X X X X
50% JAN X X X X
100% O O O O O
90% O @) A A @)
> 80% A A A A A
70% A A X X X
60% A X X X X
50% A X X X X
100% O O O O O
90% O ©) O A A
3 80% O A A X X
70% A A X X X
60% X X X X X
50% X X X X X
100% O O O O O
90% O O ©) ©) O
4 80% O O A A A
70% X A X A A
60% X AN X X X
50% X X X X X
100% O O O ©) O
90% O O ©) ©) O
5 80% O ©) O A A
70% A ©) @) A A
60% A A X A A
50% A A X X X
[0179]
[Table 7]
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(Table 7)
Numbers of Numbers of
Black
Section O andA )
(Ratio) (Ratio)
25 0
0,
100% (100%) (0%)
25 0
0,
90% (100%) (0%)
23 2
0%
80% (92%) (8%)
14 11
0,
70% (56%) (44%)
5 20
0,
60% (20%) (80%)
4 21
0,
50% (16%) (84%)
[0180]

As shown in Table 6 and Table 7, all test pattédrts 5 indicateD for all
practitioners when the proportion of the black merfi81 is 100%, and the see-through of the
test patterns 1 to 5 is not noticeable. All tetgrns 1 to 5 indicat® or A for all
practitioners when the proportion of the black merfi81 is 90%, and the see-through of the
test patterns 1 to 5 is not noticeable or not dweable. When the proportion of the black
section 181 is 80%, the see-through of the tes¢ipet 1 to 5 is not noticeable or not so
noticeable at a high proportion of 92% among altést patterns 1 to 5. When the
proportion of the black section 181 is 70%, thetbeeugh of the test patterns 1 to 5 is not
noticeable or not so noticeable at a relativelyhipgoportion of 56% that is more than a half
among all the test patterns 1 to 5.
[0181]

On the contrary, when the proportion of the blsektion 181 is 60%, the see-through
of the test patterns 1 to 5 is not noticeable drsemoticeable at a low proportion of only

20% that is less than half among all the test padté to 5. Likewise, when the proportion
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of the black section 181 is 50%, the see-throughetest patterns 1 to 5 is not noticeable or
not so noticeable at a low proportion of only 16%ttis less than half among all the test
patterns 1 to 5.

[0182]

From the evaluation results, it can be recognihatithe see-through of the test
patterns 1 to 5 is not noticeable or not so nokimeahen the proportion of the black section
181 is 70% or more in the test patterns 1 to 5. erdlore, as shown in Figure 17, the muscle
electrostimulation device 1 in which 70% or moreaar on the outer surfaces 12a and 121a of
the muscle electrostimulation device 1 have a dalbr prevents the muscle
electrostimulation device 1 from being seen throtighclothes, and the device can be used
without hesitation at a location, such as a placaydrom home, where the device may
attract people's attention.

[0183]
(Embodiment 5)

The muscle electrostimulation device of Embodinteit the present invention will
be described.
[0184]

Patent Document 1 discloses a muscle electrosttionldevice that uses an electrical
signal to stimulate muscles, the device includangiain body containing a power source and
including an operation unit; and a pair of elecé®e@longated from the main body, wherein
the pair of electrodes are attached to the humdw tmapply an electric pulse to the human
body to stimulate the muscles. Gelatinous pads adhesiveness and conductivity are
pasted on the electrodes, allowing to use the addresss of the pads to paste the electrodes
and the main body on the human body and allowingstothe conductivity of the pads to
electronically connect the electrodes and the hulpoaly.

[0185]
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The electrodes are easily fallen from the humatdylsue to deterioration in the
adhesive force of the pads when the muscle elértralation device disclosed in Patent
Document 1 is repeatedly used, and this deteriothenergization state of the electrodes
and the human body or makes the pads dirty duttaohanent of foreign matters to the pads.
Therefore, the pads need to be replaced with n@s ahan appropriate time. To replace
the pads, new pads need to be attached to thecelestafter peeling off the old pads from
the electrodes. If the new pads are not attachag@propriate positions, and the electrodes
are exposed, the user may feel pain due to an Eixeesectric current caused by direct
contact of the electrodes and the human body wierdévice is used. Therefore, when
attaching the new pads to the electrodes, thenessts to attach the pads to appropriate
positions while paying attention not to exposedleetrodes, and the attachment work of the
pads is burdensome.

[0186]

The muscle electrostimulation device 1 of Embodttrteis configured as follows in
view of the problems. The same symbols are pravidehe members equivalent to the
members of the muscle electrostimulation device thé preceding embodiments, and the
description of the members and the descriptiomefusage mode will not be repeated.
When the drawings used in the description of tmbadiment are the same as the drawings
in the preceding embodiments, the drawings in teegquing embodiments will be used.
[0187]

The muscle electrostimulation device 1 of Embodhitrteincludes the main body 10,
the power source 20, the electrode unit 30, théralber 40, the operation unit 50, and the
pads 35 as in the case of Embodiment 1 shown ur&sgl to 4 and 6. The power source
20 is stored in the main body 10. The electrode3fhreceives power from the power
source 20. The controller 40 controls the supplyawver to the electrode unit 30. The
operation unit 50 is configured to be capable @nging the control mode of the controller

40. The pads 35 are gelatinous, conductive, ahdsieke and are attached to the electrode
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unit 30 in a replaceable manner. The muscle esttnulation device 1 is configured to
apply electrostimulation to the human body 2 (sgere 5) from the electrode unit 30 via the
pads 35.

[0188]

The electrode unit 30 includes the sheet-shaplestisue 33 provided with the
electrodes 311 to 323 (see Figure 2). As showsgare 19a, the substrate 33 is provided
with: a pad attachment area 36 on which the pads@attached so as to cover the electrode
312; and a peripheral projection 37 adjacent teamt part of a periphery 36a of the pad
attachment area 36 and formed to protrude in &ilegs direction Z of the pads 35. A
length 37a of the peripheral projection 37 in thiekness direction Z is shorter than a
thickness 35a of the pad 35.

Although the pad attachment area 36 and the paEnaplprojection 37 in the electrode
312 are described in Figure 19a, the pad attachareat36 and the peripheral projection 37
are similarly formed in the other electrodes 31d ah3 to 323.

[0189]

As shown in Figures 2 and 19a, the pad attachareat36 and the peripheral
projection 37 are formed on the rear surface 33he@bubstrate 33. As shown in Figure 2,
the pad attachment area 36 is formed on each @léeerodes 311 to 313 and 321 to 323, is
substantially rectangular with rounded corners, lzesla shape one size larger than the
electrodes 311 to 313 and 321 to 323. The extéonmals of the pad attachment areas 36 are
substantially the same shapes.

[0190]

The peripheral projection 37 is adjacent to asti@art of the periphery 36a of the pad
attachment area 36 as shown in Figure 2 and isefdmm protrude in the thickness direction
Z of the pad as shown in Figure 19a. In this enthedt, the peripheral projections 37 are

formed adjacent to the entire peripheries 36a®fptd attachment areas 36, except for
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peripheries 36b at parts covering connections@®gthctrodes 311 to 313 and 321 to 323 and
the leads 311a to 313a and 321a to 323a.
[0191]

In this embodiment, the peripheral projection 87ormed from the periphery of the
pad attachment area 36 to an edge 33d of the atd88 as shown in Figure 19a.
Accordingly, the pad attachment area 36 is fornmea shape recessed more than the
peripheral projection 37 on the rear surface 33a®fkubstrate 33. In other words, part of
the substrate 33 is depressed in the thicknesstidineZ to form a concave portion 360, the
inner bottom surface of the concave portion 36digares the pad attachment area 36, and
the outside area of the concave portion 360 irsthistrate 33 configures the peripheral
projection 37 along with the inner circumferensalface (periphery 36a) of the concave
portion 360.

[0192]

As shown in Figures 19b and 19c, the pad 35 & laéid to the pad attachment area 36.
The pad 35 has conductivity and adhesiveness agelatinous. The gel pad 35 used in this
embodiment is "ST-gel (registered trademark)" maotuired by Sekisui Plastics Co., Ltd.,
model No. SR-RA240/100 as in Embodiment 1. The3&tas a sheet shape, has
substantially the same shape as the pad attactaren86, and has a substantially
rectangular shape with rounded corners.
[0193]

As shown in Figure 19b, the edge of the pad 3isalong the wall surface of the
peripheral projection 37, and the pad 35 is plamethe pad attachment area 36 to attach the
pad 35 to the pad attachment area 36. Accordieglgh pad 35 separately covers each of
the electrodes 311 to 313 and 321 to 323. The padse conductive, and the electrodes
311 to 313 and 321 to 323 and the abdomen 3 (geree) are configured to be

electronically connected via the pads 35 when thece is used. The pads 35 are highly
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adhesive, and the muscle electrostimulation deViseattached to the abdomen 3 via the
pads 35.
[0194]

Although there is no clearance (gap) between #ik3% and the peripheral projection
37 in this embodiment as shown in Figure 19c, aralece may be provided between the pad
35 and the peripheral projection 37 instead of thiBhat is, the external form of the pad 35
in plan view may be a little smaller than the shapthe periphery 36a of the pad attachment
area 36 in plan view to thereby provide a gap deast a part between a side surface 35b of
the pad 35 and the peripheral projection 37. Téarance can be appropriately setin a
range that does not expose each of the electrddeo®23 when the pad 35 is attached to
the pad attachment area 36.

[0195]

When the clearance is provided, a finger or tke ¢ian be easily inserted between the
end of the pad 35 attached to the pad attachmeat3® and the peripheral projection 37 in
replacing the pad 35, and the pad can be easilgge#f. Since the clearance forms a
space between the surface of the skin and thesvetace 33a of the substrate 33 when the
device is used, the air permeability is increased, this can reduce sweating and facilitates
the discharge of the sweat.

[0196]

Effects of the muscle electrostimulation deviaaf this embodiment will be described
in detail.

According to the muscle electrostimulation devioaf this embodiment, the
peripheral projections 37 projecting in the thickméirection Z of the pads 35 are formed
adjacent to the peripheries of the pad attachnreasa886. Accordingly, when the pads 35
are attached to the pad attachment areas 36, tse3pacan be placed and attached to the pad
attachment areas 36 while the edges of the padse3put along the peripheral projections 37,

and the displacement of the pads 35 can be prelientsccordingly, the pads 35 are
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attached to appropriate positions without the psging special attention to prevent the
exposure of the electrode unit 30 (electrodes 81328), and the exposure of the electrode
unit 30 (electrodes 311 to 323) is prevented. Aesalt, the burden of the attachment work
of the pads 35 is alleviated. Even if the adhefivee of the pads is weakened during the
use, the displacement of the pads is preventediheneixposure of the electrode unit 30
(electrodes 311 to 323) is prevented.

[0197]

The electrode unit 30 (electrodes 311 to 323) beagxposed if the pads 35 are
displaced or if pads smaller than the pad attachrereas 36 are used. However, in that
case, the human body 2 (skin) comes into contatttive peripheral projections 37 formed
to protrude adjacent to the peripheries of thegitathment areas 36 when the device is used,
and the human body 2 is unlikely to come into condth the electrode unit 30 (electrodes
311 to 323) exposed in the pad attachment areasBterefore, even if the electrode unit 30
(electrodes 311 to 323) is exposed, direct elemtaboonnection of the human body 2 (skin)
and the electrodes 311 to 323 is prevented. At leart of the side surfaces of the pads 35
attached in the pad attachment areas 36 is cobgrdte peripheral projections 37, and this
can prevent trash and dust from sticking to tHeaat part of the side surfaces of the pads 35.
[0198]

In this embodiment, the substrate 33 is elonghited the main body 10, and the
plurality of leads 311a to 323a for electricallynoecting the plurality of electrodes 311 to
323 and the power source 20 via the controllerrédG@med on the substrate 33.

Accordingly, the main body 10 and the electrode 8@iare integrally formed, and a cord or
the like for connecting the electrode unit 30 amelpower source 20 is not necessary. As a
result, the usability of the muscle electrostimolatdevice 1 of this embodiment improves.
The sheet-shaped substrate 33 is elongated fromaiebody 10, and the muscle
electrostimulation device 1 of this embodiment barformed thin.  Accordingly, the

portability of the muscle electrostimulation devicef this embodiment is excellent, and the
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muscle electrostimulation device 1 is inconspicuexen when the user wears clothes over
the device while using the device. Therefore nthescle electrostimulation device 1 can be
used outdoors without hesitation.

[0199]

In this embodiment, the peripheral projectionsaB¥ formed adjacent to the entire
peripheries 36a of the pad attachment areas 36ptfa the peripheries 36b of the parts
covering the connections of the electrode uniti3the leads 311a to 323a. Accordingly,
substantially the entire edges of the pads 35 eaattached along the peripheral projections
37 when the pads 35 are attached to the pad atéthareas 36, and the displacement of the
pads 35 can be further prevented. Therefore,xpeseire of the electrodes 311 to 323 can
be surely prevented without specially paying attanto the displacement of the pads 35, and
the burden in attaching the pads 35 is furthewelted.

[0200]

Note that the peripheral projections 37 are formajdcent to the entire peripheries
36a of the pad attachment areas 36 except forahpheries 36b, and cover members for
covering the leads 311a to 313a and 321a to 32§alsa be provided adjacent to the
peripheries 36b. The cover members are maderoéxtmmple, the same material as the
substrate 33. The cover members and the perippejaictions 37 may be adjacent to and
surround the entire peripheries 36a of the padlattant areas 36.

[0201]

In this embodiment, the concave portion 360 degme@# the thickness direction Z is
formed on part of the substrate 33, the inner botarface of the concave portion 360
configures the pad attachment area 36, and thedewisea of the concave portion 360 in the
substrate 33 configures the peripheral projectibaldng with the inner circumferential
surface (periphery 36a) of the concave portion 3@Bince both the pad attachment area 36
and the peripheral projection 37 can be formedljygbrming the concave portion 360 on

the substrate 33, the pad attachment area 36 angktipheral projection 37 can be easily
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formed, and the workability in manufacturing thesdle electrostimulation device 1 is
improved.
[0202]

In this embodiment, part of the substrate 33 weksed to form the concave portion
360 to form the peripheral projection 37 as degcdridbove. Instead of this, the rear surface
33a of the substrate 33 may be formed on subsligritia same plane as the electrodes 311
to 323, and the peripheral projection 37 as a mesdggarate from the substrate 22 may be
provided on the rear surface 33a of the substi@dfacent to at least part of the periphery
36a of the pad attachment area 36.

[0203]

As described, according to Embodiment 5, the neuslectrostimulation device 1 can
be provided, the device capable of attaining tiece$ equivalent to the effects in
Embodiment 1 and capable of alleviating the buideattaching the pads 35.

[0204]

Although the peripheral projection 37 is formeanfrthe periphery of the pad
attachment area 36 to the edge 33d of the sub8Batmnd the pad attachment area 36 is
formed to recess more than the peripheral proje@&ibin this embodiment as shown in
Figure 19a, the following Variation 2 can be addptestead of this. In Variation 2, the
width of the peripheral projection 37 is narrowart the peripheral projection 37 in the case
of Embodiment 5 (see Figure 19a) as shown in FggRfeand 21, and the peripheral
projection 37 is formed in a rib shape adjacerh&periphery 36a of the pad attachment
area 36 as shown in Figure 21. Accordingly, stheecontact area between the peripheral
projection 37 and the skin is small when the deisagsed, the air permeability between the
skin surface and the rear surface 33a of the atbs3B improves, and the sweat can be easily
discharged from between the skin surface and tirestgface 33a of the substrate 33 even
when there is sweat. The effects equivalent tcfse of Embodiment 5 are also attained in

Variation 2.
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[0205]

Although the peripheral projections 37 are prodiddjacent to the entire peripheries
36a of the pad attachment areas 36 except forahpheries 36b of the parts covering the
connections of the electrodes 311 to 313 and 3323cand the leads 311a to 313a and 321a
to 323a in Variation 2, instead of this, periphgnadjections 370 may be formed to protrude
adjacent to peripheries 36¢ on both corners outtefiedirection X2) of the pad attachment
area 36 in the periphery 36a of the pad attacharesat 36 of the electrode 322 as in Variation
3 shown for example in Figure 22.

[0206]

Although the pad attachment area 36 and the pam@pprojection 37 in the electrode
322 of the second electrode group 32 are deschib¥driation 3 as show in Figure 22, the
pad attachment areas 36 and the peripheral projec8#70 are also formed on the other
electrodes 321 and 323 in the second electrodg@ein the case of the electrode 322
although not shown. The pad attachment areas @&harperipheral projections 370 in the
electrodes 311 to 313 of the first electrode grdli@re formed line-symmetrically to the pad
attachment areas 36 and the peripheral projecBd@f the second electrode group 32 with
the center line 10a serving as the axis of symmattigough not shown.

[0207]

In this case, since the area for forming the penigl projections 370 is reduced, the
area of contact with the skin surface can be rediuwdeen the device is used, and the air
permeability can be further increased. The pergdhl@ojections 370 are unlikely to touch
the skin, and traces of the peripheral project®r3 touching the skin are unlikely to remain
after the use. Although the edges of the electbade parts 331 to 333 and 341 to 343 are
thin, the formation of the peripheral projectior3nakes the edges of the pad attachment
portions 36 thick, and the rigidity increases. aAwsult, when the muscle electrostimulation
device 1 attached to the human body is to be rethdke edges of the pad attachment

portions 36 can be easily lifted, and the musaetebstimulation device 1 can be easily
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removed. The effects equivalent to the case ofdehmbent 5 are also attained in Variation
3, except for the effects obtained by providing pleepheral projections 37 adjacent to the
entire peripheries except for the peripheries Jahe parts covering the connections in
Embodiment 5.

[0208]

(Embodiment 6)

The muscle electrostimulation device of Embodinteimt the present invention will
be described.
[0209]

The muscle electrostimulation device discloseBatent Document 1 includes: a main
body containing a power source and including anaipma unit; and a pair of electrodes
formed on a substrate elongated from the main batigrein an electric pulse is applied
from the electrodes to the human body to stimutaemuscles. The pair of electrodes are
integrated by the sheet-shaped substrate providledive main body. Gelatinous pads with
adhesiveness and conductivity are pasted on tbz@des formed on the substrate, the
adhesiveness of the pads is used to attach theoeles and the main body to the human
body, and the conductivity of the pads can be ts@tectronically connect the electrodes
and the human body.

[0210]

However, the electrodes may gradually fall ofinfrthe skin surface during the use
when the adhesive force of the pads is deteriofayeépeated use of the muscle
electrostimulation device disclosed in Patent Doenind.  As the electrodes gradually fall
off, the contact parts of the electrodes and the slkrface through the pads are gradually
reduced, and the amount of current per unit ar¢heo€ontact parts gradually increases.
Therefore, when the electrodes are significanilgeoff, and the area of the contact parts is
reduced, the amount of current per unit area ottimeact parts becomes excessively large,

and the user may feel pain.
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[0211]

The muscle electrostimulation device 1 of Embodttréeis configured as follows in
view of the problem. The same symbols are providdatie members equivalent to the
members of the muscle electrostimulation deviae theé preceding embodiments, and the
description will not be repeated. When the drawinged in the description of this
embodiment are the same as the drawings in thegiregembodiments, the drawings in the
preceding embodiments will be used.

[0212]

The muscle electrostimulation device 1 of this editment includes the plurality of
electrodes 311 to 313 and 321 to 323 formed osubstrate 33 and the plurality of
gelatinous pads 35 with conductivity and adhesigssras in the device shown in Figures 1
and 2 in Embodiment 1. The muscle electrostimohatievice 1 is configured to apply
electrostimulation to the human body 2 (see FigQrieom the electrodes 311 to 313 and 321
to 323 via the pads 35.

[0213]

Pad attachment portions 361 to 363 and 371 td@7&taching the pads 35 so as to
cover the electrodes 311 to 313 and 321 to 328amed on the substrate 33.

The plurality of electrodes 311 to 313 and 32328 include electrodes 311 to 313
and 321 to 323 with areas of 10 to 65% of the ané#ise pads 35 covering the electrodes
311 to 313 and 321 to 323.

[0214]

The pads 35 may be detachably provided on thaftadhment portions 361 to 363
and 371 to 373. For example, when the adhesive fofrthe pads 35 is deteriorated, or
when the pads 35 become dirty, the pads 35 maplbd@be removed from the pad
attachment portions 361 to 363 and 371 to 373 #&adhed again to the pad attachment
portions 361 to 363 and 371 to 373 after the p&dsr8 cleaned, or the pads 35 may be able

to be removed from the pad attachment portionst@&63 and 371 to 373 to attach new
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pads 35 to the pad attachment portions 361 to B838@1 to 373. The pads 35 may not be
provided on the pad attachment portions 361 toé8&B371 to 373 in the distribution process
of the muscle electrostimulation device 1, anduber may attach the pads 35 to the pad
attachment portions 361 to 363 and 371 to 373 wgeror before use. On the contrary, the
pads 35 may be fixed to the pad attachment por8édsto 363 and 371 to 373 and unable to
be removed, or replacement of the pads 35 mayaekpected. Therefore, it is only
necessary that the muscle electrostimulation delviseconfigured such that the pads 35 are
attached to the pad attachment portions 361 tcaB83371 to 373 at least when the device is
used.

[0215]

As shown in Figure 23, the sheet-shaped subs3Bajeined to the main body 10
extends outward to form each of the electrode pasts 331 to 333 and 341 to 343 in this
embodiment. The electrode base parts 331 to 3@B@xn extending directions 331x to
333x, respectively, in the right direction X1 awfaym the center line 10a. Note that the
extending directions 331x and 332x are a little aggin the Y direction, and the extending
direction 333x is a little downward in the Y direet. The electrode base parts 341 to 343
extend in extending directions 341x to 343x, reipely, in the left direction X2 away from
the center line 10a. Note that the extending tivas 341x and 342x are a little upward in
the Y direction, and the extending direction 343z little downward in the Y direction.

The extending directions 331x to 333x and 341x48x3of the electrode base parts 331 to
333 and 341 to 343 are not limited to these, aadltfections can be appropriately
determined by taking into account the arrangemedttiae like of the electrodes 311 to 323.
[0216]

As shown in Figures 23 and 24, the external foofrtbe pads 35 are larger than the
external forms of the electrodes 311 to 313 andt8AR3, and the areas of the pads 35 are
larger than the areas of the electrodes 311 t@B#321 to 323. The pads 35 are attached

to the pad attachment portions 361 to 363 and8B8Y8. The pad attachment portions 361
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to 363 and 371 to 373 are portions including afeaattaching the pads 35, and in this
embodiment, the external forms of the electrode Ipasts 331 to 333 and 341 to 343 are one
size larger than the external forms of the pad®3et the entire back side 33a of the
electrode base parts 331 to 333 and 341 to 34%gsaid attachment portions 361 to 363 and
371 to 373.

[0217]

As shown in Figure 23, on the pad attachment pastB61 to 363 and 371 to 373, the
electrodes 311 to 313 and 321 to 323 are dispdesdrdo ends on one side (ends 361a to
363a and 371ato 373a in this embodiment) in tidegt@chment portions 361 to 363 and
371 to 373. In the pad attachment portion 361¢etite361a is an end farthest from a center
33c of the substrate 33 as viewed from the fraie sif the substrate 33 as shown in Figure
23. Likewise, the ends 362a, 363a, and 371a ta a3 ends farthest from the center 33c
of the substrate 33 as viewed from the front sidb® substrate 33 in the pad attachment
portions 362, 363, and 371 to 373, respectively.

[0218]

The pads 35 are attached to the pad attachmetmmoB61 to 363 and 371 to 373 and
cover the entire areas of the electrodes 311 taaB#i3321 to 323, respectively. As shown
in Figure 24, the pad 35 includes an electrode remvsection 350 covering the entire area of
the electrode 312 and an electrode non-coveretre8%3 not covering the electrode 312.
The electrode non-covered section 353 includesiapending portion 352 widely extended
from a periphery 351a opposite to the extendingation 332x of the electrode base part 332
in a periphery 351 of the electrode covered se@kih
[0219]

As shown in Figure 24, an amount of extensionr¢eisbdistance between the
periphery 351a and a periphery 352a opposite texttending direction 332x in the pad
extending portion 352) W1 of the pad extendingipar852 in the electrode non-covered

section 353 is sufficiently larger than an amourgxdension W2 from a periphery 351b in
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the extending direction 332x of the electrode h@se 332 in the periphery 351 of the
electrode covered section 350 and is sufficierttgér than amounts of extension W3 and
W4 from peripheries 351c and 351d in a directioBy38rthogonal to the extending direction
332x and the thickness direction Z of the electrioaee part 332 (see Figure 25) in the
electrode non-covered section 353 of the pad 35coAlingly, the pad extending portion
352 widely extends opposite to the extending divac832x of the electrode base part 332.
The pads 35 covering the electrodes 311, 313, ahd®323 also include the electrode
covered sections 350 and the electrode non-cowa&bns 353 including the pad extending
portions 352 formed in the same way.

[0220]

In this embodiment, the pads 35 have external $arittle larger than the external
forms of silver paste print sections 311b to 328t are attached so as to cover the entire
areas of the silver paste print sections 311b 8932 In this embodiment, the amount of
extension W1 of the pad extending portion 352 Isstantially the same as a length WO of
the extending direction 332x of the electrode 34 8leown in Figure 24. Therefore, the area
of the pad extending portion 352 is larger thanatea of the electrode 312. The same
applies to the other electrodes 311, 313, and @323.

[0221]

Next, a case in which the second right electrdd2<2arts to fall off from a skin
surface 6 during the use in the muscle electroséiiaun device 1 of this embodiment as
shown in Figures 25a and 25b will be described. stA®vn in Figure 25a, the entire area of
the pad 35 is adhered to the skin surface 6 imthmal state, and the entire area of the
second right electrode 312 is in contact with tkia surface 6 via the pad 35. Therefore, a
contact part G of the second right electrode 312tha skin surface 6 via the pad 35
coincides with the entire area of the electrodesced section 350.

[0222]
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Here, the curvature of the skin surface 6 of theoanen 3 gradually increases in a
direction from the umbilicus 3a (see Figure 5) ftaak 3b. In this embodiment, the
direction from the umbilicus 3a to the flank 3b stamtially coincides with the extending
direction 332x of the electrode base part 332 awshn Figures 25a and 25b, and the
curvature of the skin surface 6 gradually increasesrd the extending direction 332x.
[0223]

When the adhesive force of the pad 35 is detdedrhy repeated use or the like, the
second right electrode 312 may start to fall fréwe $kin surface 6 as shown in Figure 25b.
More specifically, the pad 35 separates from the sirface 6 at a periphery 332b of the
electrode base part 332 of the substrate 33 tietip of the electrode base part 332 in the
extending direction 332x, and the second righttedele 312 starts to fall from the skin
surface 6. The fall in the second right electrddi2 progresses in the direction opposite the
extending direction 332x of the electrode base 32t Along with the progression of the
fall, the contact part G of the second right eledér 312 and the skin surface 6 via the pad 35
is gradually reduced. In the state shown in Fi@i&ie, the contact part G is significantly
small. However, although the electrode covereti@e850 is just in contact with the skin
surface 6 via the electrode covered section 38@easignificantly small contact part G in the
pad 35, the pad extending portion 352 is in contaitt the skin surface 6. Therefore, the
electric current from the second right electrod2 Baws to the skin surface 6 via the
electrode covered section 350 and the pad extemairigpn 352 at the significantly small
contact part G. Accordingly, the electric currawing from the second right electrode
312 to the skin surface 6 is not excessively comatad even in this state, and the user is
unlikely to feel pain. The same applies to theso#lectrodes 311, 313, and 321 to 323.
[0224]

Effects of the muscle electrostimulation devicgf Embodiment 6 will be described

in detail.
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The muscle electrostimulation device 1 includeselectrodes 311 to 323 with areas
of 10 to 65% of the areas of the pads 35. Thdreldes 311 to 323 are smaller than the
areas of the pads 35, and the electrode coverédrse850 covering the electrodes 311 to
323 and the electrode non-covered sections 358awatring the electrodes are formed on the
pads 35 attached to the pad attachment portionsa3843. The electrode covered sections
350 are in contact with both the electrodes 3132 and the skin surface 6, and the electric
current actively flows from the electrodes 311 23 3o the skin surface 6 touching the
electrode covered sections 350. On the contrheyelectrode non-covered sections 353 are
provided in areas without the formation of the &lees 311 to 323 in the substrate 33, and
the electric current does not actively flow.

[0225]

When the electrode covered sections 350 stagparate due to deterioration in the
adhesive force of the pads 35, the contact patiseotlectrodes 311 to 323 and the skin
surface 6 via the electrode covered sections 35@radually reduced, but the electrode non-
covered sections 353 remain to be in contact vaghskin surface 6. Therefore, since the
energization area on the skin surface 6 is seauegethe electrode non-covered sections 353
even if the contact parts become small, the conagon of power is reduced by preventing
the amount of current per unit area on the skifaser6 from becoming excessively large,
and this can prevent the user's pain.

[0226]

The areas of the pads 35 are sufficiently larigentthe areas of the electrodes 311 to
323, and the electrodes 311 to 323 can be surgbred by the pads 35 even if there is a
little displacement in attaching the pads 35. Timgroves the assembly workability and
can prevent the electrodes 311 to 323 from beipgsed from the pads 35 to come into
direct contact with the skin surface. The exposirthe electrodes 311 to 323 from the

pads 35 is prevented, and this can prevent the fnamdcoming into direct contact with the
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electrodes 311 to 323 when the muscle electrositiou device 1 is removed from the
human body 2 after the use or the like of the naustdctrostimulation device 1.
[0227]

In this embodiment, the pad attachment portiorist8@73 include the silver paste
print sections 311b to 323b as attachment posiisplay sections for displaying the
attachment positions of the pads 35. This furtheilitates attaching the pads 35 to
appropriate positions and improves the assembl\atnility.

[0228]

In this embodiment, the electrodes 311 to 323]a@laced closer to the ends 361a to
373a on one side in the pad attachment portiond@8T3. Accordingly, since the
electrode covered sections 350 covering the el@er811 to 323 in the pads 35 remain to be
in contact with the skin surface 6 even when tras@&b are fallen from anywhere other than
the end 362a closer to the positions of the eldes@11 to 323, the power is further unlikely
to be concentrated, and this can easily prevenigbes pain.

[0229]

In this embodiment, the ends 361a to 373a on mieeferm the ends 361a to 373a
farthest from the center 33c of the substrate 3Berpad attachment portions 361 to 373 as
viewed from the front side of the substrate 33. caxdingly, the plurality of electrodes 311
to 323 are disposed closer to the ends 361a tofanBest from the center 33c of the
substrate 33 in the pad attachment portions 3@¥3p and the distances between the
electrodes 311 to 323 can be easily increased. refidre, the electrostimulation output from
the electrodes 311 to 323 easily reaches innerlesistthe human body 2, i.e. muscles at
deep positions of the human body 2 from the skifase 6. As a result, the muscles can be
efficiently stimulated.

[0230]
Although the electrodes 311 to 323 are disposeskclto the ends 361a to 373a in the

pad attachment portions 361 to 373 in this emboxiras described above, the electrodes
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311 to 323 may be disposed closer to the centeoBB® substrate 33 in the pad attachment
portions 361 to 373 instead of this. In this cageen the pads 35 start to fall due to
deterioration of the adhesive force of the padgt#s¢electrode non-covered sections 353
tend to separate before the separation of theretextovered sections 350. When the
electrode non-covered sections 353 start to sepdhagt concentration of power is unlikely to
occur because the electrode covered sections 8Hlméo be in contact with the skin
surface 6. Therefore, the user can easily natieddll of the pads 35 (electrode non-
covered sections 353) before feeling pain. Assaltethe user is prompted to attach the
pads 35 again before feeling pain.

[0231]

In this embodiment, the plurality of electroded 34 323 include the electrodes
(electrodes 311 to 313) disposed on one of thes sidkéded by the center line 10a as a virtual
center line passing through the center 33c of tistsate 33 and include the electrodes
(electrodes 321 to 323) disposed on the other sidecordingly, the electrodes 311 to 313
and the electrodes 321 to 323 are separately atasgyoss the virtual center line (center line
10a), and the electrostimulation output from treebdes 311 to 323 can more easily reach
the muscles at deep positions of the human body the skin surface 6. As a result, the
muscles can be more efficiently stimulated.

[0232]

In this embodiment, the substrate 33 includepthrlity of electrode base parts 331
to 333 and 341 to 343. Accordingly, the plurabfyelectrodes 311 to 323 formed on the
plurality of electrode base parts 331 to 333 antlt84343, respectively, and the main body
10 are integrally formed, and the plurality of étedes 311 to 323 can be attached all
together upon use. Therefore, the burden of dattgahe plurality of electrodes 311 to 323
is alleviated, and the usability improves. Thega8 tend to fall in the directions opposite
to the extending directions 331x to 343x of thewtae base parts 331 to 343 from the ends

332b of the electrode base parts 331 to 343. Tdrerevhen the pads 35 gradually fall
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from the skin surface 6 in the directions oppoitthe extending directions 331x to 343x of
the electrode base parts 331 to 343 from the eB2ls 8f the electrode base parts 331 to 343,
the contact parts G of the electrodes 311 to 328;wcome into contact via the electrode
covered sections 350 covering the electrodes 3B23an the pads 35, and the skin surface 6
are gradually reduced, but the pad extending pwst852 extending in the directions opposite
to the extending directions 331x to 343x of thewtae base parts 331 to 343 from the
electrode covered sections 350 in the pads 35 retodie in contact with the skin surface 6.
Therefore, since the energization area on theskiface 6 is secured through the pad
extending portions 352 even when the contact gatiecome small, an excessive increase in
the amount of current per unit area on the skifaser6 is prevented, and this can prevent the
user's pain.

[0233]

Note that the extending directions (extendingatioms 331x to 343x) of the electrode
base parts 361 to 373 in the substrate 33 canprepately determined based on the
arrangement and the like of the electrodes 3128 3 For example, the extending
directions may be directions away from the center 10a as a virtual center line passing
through the center 33c of the substrate 33 andlplai@the main surface 33b of the substrate
33, or the extending directions may be directiavgard arbitrary positions from relay
portions provided to extend in directions away fribra center line 10a in the substrate 33.
[0234]

In this embodiment, the main body 10 is positioatthe center 33c of the substrate
33. Accordingly, since the muscle electrostimolatiievice 1 of this embodiment can be
formed compactly, and the paths between the maiy b6 and the electrodes 311 to 323 can
be short, the electric current can be efficienfiplaed to the electrodes 311 to 323.

[0235]
In this embodiment, part of the silver paste psmttions 311b to 323b is silicone-

coated, and the electrodes 311 to 323 are smhdarthe silver paste print sections 311b to
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323b. Accordingly, the areas of the electrodest81323 can be smaller than when the
electrodes 311 to 323 are provided on the enteasaof the silver paste print sections 311b
to 323b without the silicone coating. As a redihlé power consumption of the entire
device can be reduced. The pads 35 include thextadding portions 352, and the sizes of
the pads are secured. Since the reduction innttoeiat of current supplied to the electrodes
311 to 323 can be prevented, six electrodes 3B23acan be provided even when a coin
battery is adopted as the battery 21 as in thisoeintent.

[0236]

Although the silicone-coated parts of the silvaste print sections 311b to 323b do
not act as electrodes, the parts serve as guidestéching the pads 35. That is, the silver
paste print sections 311b to 323b form attachmesitipn display sections that display
positions for attaching the pads 35. When the @&dsre attached so as to cover the entire
silver paste print sections 311b to 323b as attaciimosition display sections, the pads 35
cover the entire areas of the electrodes 311 to@&aBsufficiently wide areas of the pad
extending portions 352 can be secured.

[0237]

As described, according to Embodiment 6, the neuslgctrostimulation device 1 can
be provided, the device capable of attaining tiiece$ equivalent to the effects in
Embodiment 1 and capable of preventing the usaitsyhen the pads 35 start to fall during
the use.

[0238]

Although part of the silver paste print sectiodd3to 323b is silicone-coated in this
embodiment, instead of this, the shapes of therspaste print sections 311b to 323b may be
formed in advance to have shapes equivalent teldutrodes 311 to 323, and the electrodes
311 to 323 may be provided on substantially theeateas of the silver paste print sections
311b to 323b as in Variation 4 shown in Figure 28lthough the silver paste print sections

311b to 323b are not silicon-coated in this cdse)dads are silicone-coated as in the case of
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Embodiment 1, and electric conduction to the oetsscdbrevented. In this case, the effects
equivalent to the effects in Embodiment 6 are alsained except that the silver paste print
sections 311b to 323b function as guides for aitactine pads 35 in Embodiment 6.

[0239]

Although six electrodes 311 to 313 and 321 to &23provided in Embodiment 6,
eight electrodes may be provided instead of thior example, in Variation 5, the electrodes
include a fourth right electrode 317 and a fouetf ¢lectrode 328 in addition to the
electrodes 311 to 313 and 321 to 323 as showrgur&i27, and eight electrodes in total are
provided. In Variation 5, the same symbols arevigied to the elements equivalent to the
elements in Embodiments 1 to 6, and the descripitimot be repeated.

[0240]

In Variation 5, the fourth right electrode 31#isposed between the second right
electrode 312 and the third right electrode 318, the fourth left electrode 328 is disposed
between the second left electrode 322 and the lifirelectrode 323. The fourth right
electrode 317 and the fourth left electrode 328atse provided with the pads 35 as in the
other electrodes 311 to 323, and the pad extenmbirigons 352 are formed.

[0241]

The effects equivalent to the effects in the aigembodiment 6 are also attained in
Variation 5.  Since the pad extending portions 8&2provided, the reduction in the amount
of current supplied to the electrodes 311 to 313, 321 to 323, and 318 is prevented while
the sizes of the pads 35 are secured, and eigittades can be included as in Variation 5.
[0242]

Although all the six electrodes 311 to 313 and 82323 have areas in the range of 10
to 65% of the of the areas of the pads 35 in tmbadiment, part of the plurality of
electrodes included in the muscle electrostimutatievice may have areas larger than 65%
of the areas of the pads 35 instead of this. Kamgle, the following Reference Example 2

can be adopted. That is, three electrodes 314,881b324 are provided in Reference
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Example 2 as shown in Figure 28. In Reference k@@, the same symbols are provided
to the elements equivalent to the elements in Embeats 1 to 6, and the description will not
be repeated.

[0243]

In Reference Example 2, the substrate 33 hassasulally Y-shape as viewed from
the front side as shown in Figure 28. The mainylf@lis formed at the center 33c of the
substrate 33. The electrodes 314 and 315 aredawin a pair of electrode base parts 334
and 335, respectively, divided into two parts axigtieded upward in the Y direction of the
substrate 33, and the electrode 324 is provideshoglectrode base part 344 extending
downward in the Y direction of the substrate 33.

[0244]

The electrodes 314 and 315 have shapes equivaltdm electrodes 314 and 315 in
Embodiment 6. However, a lead 314a of the eleetRi and a lead 315a of the electrode
315 are linked via a linkage 310 printed by andoktaining a silver paste and provided with
a coating, just like the leads 314a and 315a. lihkage 310 is connected to an output
terminal (not shown) of the controller 40.

[0245]

On the contrary, the electrode 324 includes @sihaste print section 324b formed on
the back side 33a of the substrate 33. The gilaste print section 324b is not coated, and
substantially the entire area of the silver pasitet gection 324b is the electrode 324. The
silver paste print section 324b is smaller thansiher paste print sections 314b and 315b
forming the electrodes 314 and 315. Thereforeetbetrodes 314 and 315 and the
electrode 324 have substantially the same areae elHttrode 324 is connected to an output
terminal (not shown) with the polarity opposite theéput terminal connected with the
linkage 310 among the output terminals of the adiatr 40, via the lead 324a printed by an
ink containing a silver paste and provided witloatmg.

[0246]
- 96 -



10

15

20

25

FTG-558PCT

As shown in Figure 28, the pair of electrode hqzets 334 and 335 extending upward
in the Y direction of the substrate 33 form padetment portions 364 and 365, respectively,
and the electrode base part 344 extending downivdle Y direction forms a pad
attachment portion 374. The pads 35 are attach#tetattachment portions 364, 365, and
374 so as to cover the electrodes 314, 315, and 3Pde pad 35 attached to the electrode
324 has a shape according to the size of the pste print section 324b as a pad
attachment position display section, and the pais 3maller than the pads 35 covering the
electrodes 314 and 315. The area of the elecB2deas 85% of the area of the pad 35
covering the electrode 324. Note that the arediseoélectrodes 314 and 315 are 45% of the
areas of the pads 35 covering the electrodes 31 8Hn as in the case of Embodiment 6.
[0247]

In this Reference Example 2, part (electrode 324he plurality of electrodes 314,
315, and 324 included in the muscle electrostimutadevice 1 has an area larger than 65%
of the area of the pad covering the electrode 3Zbwever, the areas of the electrodes 314
and 315 are in the range of 10 to 65% of the avétwe pads covering the electrodes 314 and
315 as in Embodiment 6. Therefore, effects eqaaio the effects in the case of
Embodiment 6 are attained by the electrodes 318abdf Reference Example 2, except for
the effects obtained by providing four or more &tatdes in Embodiment 6.

[0248]
(Embodiment 7)

The muscle electrostimulation device of Embodiméint the present invention will
be described.
[0249]

The muscle electrostimulation device discloseBatent Document 1 just includes a
pair of electrodes, and efficient electrostimulatad a plurality of muscles is difficult.
Therefore, although the number of electrodes candreased, the energization distances

between the electrodes and the controller tenéitp ¥ the number of electrodes is simply
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increased. Due to the variations in the energnatistance, the electric resistance in the
lead for electrically connecting the electrode #relcontroller tends to vary in each electrode,
and the electrostimulation output from each elesr@nds to vary. As a result, well-
balanced electrostimulation of the muscles isdiffi  On the contrary, if the leads are
simply formed to have equivalent lengths to prevkatvariations in the energization
distance, the degree of freedom in arranging teetr@des is significantly reduced, and it is
difficult to arrange the electrodes at positionsadalie for applying electrostimulation to the
muscles.

[0250]

The muscle electrostimulation device 1 of Embodttrieis configured as follows in
view of the problems. The same symbols are pravidehe members equivalent to the
members of the muscle electrostimulation deviae theé preceding embodiments, and the
description of the members and the descriptiomefusage mode will not be repeated.
When the drawings used in the description of tmbadiment are the same as the drawings
in the preceding embodiments, the drawings in teegquing embodiments will be used.
[0251]

The muscle electrostimulation device 1 of Embodtitrieincludes the main body 10,
the power source 20 (see Figure 4), the electrade3Q, the controller 40, and leads 38 and
39 as shown in Figure 29. The power source 2Qlandontroller 40 are stored in the main
body 10. The electrode unit 30 includes three orenelectrodes 311 to 323 that receive
power from the power source 20. The controllecd@trols the supply of power to the
electrode unit 30. The leads 38 and 39 electyic@hnect the electrode unit 30 and the
controller 40. The muscle electrostimulation devicis configured to apply
electrostimulation to the human body 2 (see Fig)reom the electrode unit 30.

As shown in Figures 29 and 30, the controllerrtiudes a plurality of terminals 451

and 452 (461 and 462) provided with voltages ofsémme polarity.
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The lead 38 (39) includes: a terminal connecti®d 893) for connecting the plurality
of terminals 451 and 452 (461 and 462); and eldetamnnections 385 to 387 (395 to 397)
for connecting the terminal connection 383 (393) e electrodes 311 to 313 (321 to 323).

As shown in Figure 31, differences between lengftehortest paths L1 to L3 (L4 to
L6) from the electrodes 311 to 313 (321 to 323htoterminals 451 and 452 (461 and 462)
and an average length of the shortest paths LB {4 to L6) are less than 20% of the
average length.
[0252]

In this embodiment, "the shortest paths L1 to L8 o L6) from the electrodes 311 to
313 (321 to 323) to the terminals 451 and 452 @&1462)" are defined as follows. First,
a path electrically connected from one of the etetss 311 to 313 (321 to 323) to one of the
terminals 451 and 452 (461 and 462) is extractederiead 38 (39). A path virtual line
connecting centers of positions of the extractatl pathe width direction of the lead 38 (39)
is depicted, and the length of the path virtuas lis1set as the length of the path. The
lengths of the paths from one of the electrodest8131.3 (321 to 323) to the plurality of
terminals 451 and 452 (461 and 462) are deriveditlam paths with the shortest lengths are
set as the shortest paths from the electrodesa3313 (321 to 323) to the terminals 451 and
452 (461 and 462).
[0253]

As shown in Figure 30, the first lead 38 as a leatlides a first controller connection
group 380, the first terminal connection 383, aritish electrode connection group 384.
The first controller connection group 380 inclu@eglurality of controller connections (first
controller connection 381, second controller cotinac382) connected to the plurality of
terminals (first terminal 451, second terminal 468jonging to a first terminal group 45.
The first controller connection 381 and the secomatroller connection 382 project toward
the main body 10. As shown in Figure 4b in Embaatitri, the first controller connection

381 and the second controller connection 382 ameibehe thickness direction along the
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inner wall of the first case 111, and the tipslaat parallel to the control board 41. The
tips of the first controller connection 381 and sieeond controller connection 382 are placed
between the bosses 116 and the control board désasibed above.

[0254]

As shown in Figure 30, the first terminal conne@atB83 as a terminal connection is
formed to mutually electronically connect the plityeof controller connections (first
controller connection 381, second controller cotinac382) belonging to the first controller
connection group 380. In this embodiment, the fesminal connection 383 has a
substantially semicircular shape along a peripiéty of the main body 10. The first
controller connection 381 is provided on one entheffirst terminal connection 383, and the
second controller connection 382 is provided onotiher end.

[0255]

The first electrode connection group 384 inclutthesplurality of electrode
connections (first electrode connection 385, seaactrode connection 386, third electrode
connection 387) that extend from the first termic@hnection 383 toward the plurality of
electrodes (first right electrode 311, second rajattrode 312, third right electrode 313)
belonging to the first electrode group 31 and #ratconnected to the plurality of electrodes
311to 313. In this embodiment, the first eleceradnnection 385, the second electrode
connection 386, and the third electrode conne@®hare formed in a linear shape.

[0256]

Like the first lead 38, the second lead 39 asd Iecludes a second controller
connection group 390, the second terminal conne&&38, and a second electrode
connection group 394. The second controller cammregroup 390 includes a plurality of
controller connections (third controller connect#1, fourth controller connection 392)
connected to the plurality of terminals (third temal 461, fourth terminal 462) belonging to

the second terminal group 46. Like the first I88&¢the tips of the third controller

- 100 -



10

15

20

25

FTG-558PCT

connection 391 and the fourth controller connec868 are placed between the bosses 116
and the control board 41.
[0257]

As in the case of the first lead 38, the secomditeal connection 393 as a terminal
connection is formed to mutually electronically nent the plurality of controller connection
(third controller connection 391, fourth controlnnection 392) belonging to the second
controller connection group 390. In this emboditmas in the case of the first lead 38, the
second terminal connection 393 has a substansiattyicircular shape along the periphery
10b of the main body 10. The third controller cection 391 is provided on one end of the
second terminal connection 393, and the fourthrotiat connection 392 is provided on the
other end.

[0258]

As in the case of the first lead 38, the secordtedde connection group 394 includes
the plurality of electrode connections (fourth élede connection 395, fifth electrode
connection 396, sixth electrode connection 397) ekeend from the second terminal
connection 393 toward the plurality of electrod@st(left electrode 321, second left
electrode 322, third left electrode 323) belongmghe second electrode group 32 and that
are connected to the plurality of electrodes 32328. In this embodiment, the fourth
electrode connection 395, the fifth electrode catina 396, and the sixth electrode
connection 397 are formed in a linear shape.

[0259]

As shown in Figures 3la to c, the first lead 3 (Bigure 30) forms the first right path
L1 as a first path, the second right path L2 ascasd path, and the third right path L3 as a
third path. The first right path L1 linearly extenfrom the first terminal 451 toward the
first right electrode 311 and is connected to trst fight electrode 311. The second right
path L2 is connected to the second right electBidefrom the first terminal 451 and the

second terminal 452 via the first terminal conrat®83. The third right path L3 is
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connected to the third right electrode 313 fromgleond terminal 452 via the first terminal
connection 383. In the first lead 38, the path2d_IL3 are shortest paths connected to the
electrodes 311 to 313, respectively.

[0260]

The lengths of the paths L1 to L3 in the firstd&8 are less than 20%, preferably, less
than 18%, more preferably, less than 15%, of anageelength obtained by averaging the
lengths. In this embodiment, the lengths of thapal to L3 are 40 mm, 35 mm, and 31
mm, respectively, and the average length obtaiyealbraging the lengths is 35.33 mm.

The differences between the lengths of the path®ILB and the average length are 4.67
mm, 0.33 mm, and 4.33 mm, respectively, and ar21®3, 0.93%, and 12.26% of the
average length.

[0261]

As shown in Figures 3la to c, the second lead88 Figure 30) forms the first left
path L4 as a first path, the second left path L& ascond path, and the third left path L6 as a
third path. The first left path L4 linearly extenfiiom the third terminal 461 toward the first
left electrode 321 and is connected to the fifstdkectrode 321. The second left path L5 is
connected to the second left electrode 322 frontting terminal 461 and the fourth terminal
462 via the second terminal connection 393. Tird thft path L6 is connected to the third
left electrode 323 from the fourth terminal 462 tha second terminal connection 393. In
the second lead 39, the paths L4 to L6 are theestgraths connected to the electrodes 321
to 323, respectively.

[0262]

As in the first lead 38, the lengths of the pdthigo L6 in the second lead 39 are less
than 20%, preferably, less than 18%, more prefgrédds than 15%, of the average length
obtained by averaging the lengths. In this embediythe lengths of the paths L4 to L6 are
40 mm, 35 mm, and 31 mm, respectively, and thea@eelength obtained by averaging the

lengths is 35.33 mm. The differences betweendhgths of the paths L4 to L6 and the
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average length are 4.67 mm, 0.33 mm, and 4.33 espectively, and are 13.21%, 0.93%,
and 12.26% of the average length.
[0263]

As shown in Figure 29, the first right electrodel 3the second right electrode 312,
and the third right electrode 313 are arrangeddispabsed on a same virtual straight line F1.
The first left electrode 321, the second left ets¢ 322, and the third left electrode 323 are
also arranged and disposed on a same virtual stiaig@ F2. In this embodiment, the
virtual straight lines F1 and F2 are parallel te tenter line 10a.

[0264]

The effects of the muscle electrostimulation devicof Embodiment 7 will be
described in detail.

In the muscle electrostimulation device 1, théetdédnces between the lengths of the
shortest paths L1 to L3 (L4 to L6) from the plunalf electrodes 311 to 313 (321 to 323) to
the terminals 451 and 452 (461 and 462) and theagedength of the shortest paths L1 to L3
(L4 to L6) are less than 20% of the average lengitherefore, the energization distances
between the electrodes 311 to 313 (321 to 323}tmndontroller 40 are unlikely to vary, and
the variations in the electric resistance amongetbetrodes at the lead 38 (39) for
electrically connecting the electrodes 311 to 3AL(to 323) and the controller 40 can be
reduced. Therefore, the electrostimulation outfmurh the electrodes 311 to 313 (321 to
323) is unlikely to vary, and well-balanced elestimulation can be applied to the muscles.
[0265]

The controller 40 includes the plurality of termlis1451 and 452 (461 and 462)
provided with voltages of the same polarity. Téad 38 (39) is provided with the terminal
connection 383 (393) connected to the pluralitieominals 451 and 452 (461 and 462) and
the electrode connections 385 to 387 (395 to 3®7¢dnnecting the terminal connection 383
(393) and the electrodes 311 to 313 (321 to 328xcordingly, the degree of freedom in

arranging the electrodes 311 to 313 (321 to 328)eaincreased, while the short shortest
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paths L1 to L3 (L4 to L6) via the lead 38 (39) araintained. As a result, the electrodes
311 to 313 (321 to 323) can be arranged at posisartable for applying electrostimulation
to the muscles.

[0266]

In this embodiment, the plurality of electroded 3a 313 (321 to 323) are arranged
and disposed on the same virtual straight lineA2).( Accordingly, the electrodes 311 to
313 (321 to 323) can easily correspond to the fityraf compartments 4a arranged on the
straight line as in the rectus abdominis musclesd,muscles, such as the rectus abdominis
muscles 4, can be effectively stimulated.

[0267]

In this embodiment, two terminals 451 and 452 (d46d 462) of the same polarity are
provided. Accordingly, the manufacturing cost ba&reduced, while the shortest paths L1
to L3 (L4 to L6) to the electrodes 311 to 313 (3@B23) can be reduced using few
components.

[0268]

In this embodiment, the first electrode group 8ihe electrode unit 30 includes three
electrodes 311 to 313, and the second electrodgp@® includes three electrodes 321 to 323.
Accordingly, the electrodes 311 to 313 can corredpgo three compartments 4a that are
partitions of the rectus abdominis muscles 4 inhdight direction Y, and the rectus
abdominis muscles 4 can be more effectively stitedla
[0269]

In this embodiment, the plurality of terminals 4852, 461, and 462, the electrodes
311 to 312 and 321 to 323, and the leads 38 arale8fespectively arranged in both of one
of the areas (first area G1) and the other aremfgkarea G2) divided into two parts by the
center line 10a passing through the center of thie lmody 10. Voltages with different
polarities are applied to the electrodes 311 to&t2nged in one of the areas (first area G1)

and the electrodes 321 to 323 arranged in the atleer (second area G2). Accordingly,
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when the device is attached to the middle of tleoaten 3 such that the center line 10a is
parallel to the height direction Y of the persorthig electrodes 311 to 312 and 321 to 323 are
easily disposed at positions corresponding togfteahd right rectus abdominis muscles 4,
and the muscle electrostimulation device 1 is blatéor stimulating the rectus abdominis
muscles 4.

[0270]

In this embodiment, the terminal connections {(fiesminal connection 383 and
second terminal connection 393) are formed alorgt#riphery 10b of the main body 10.
Accordingly, the leads (first lead 38 and the seldead 39) can be easily shortened, and the
electrostimulation can be efficiently output.

[0271]

Although the plurality of controller connection813 382, 392, and 392 and the
controller 40 are fastened and fixed via the screlsin this embodiment, the plurality of
controller connections 381, 382, 391, and 392 neplaced between the first case 111 and
the second case 112 and connected and fixed twtiimller 40 by pressure instead of this.
[0272]

As described, according to Embodiment 7, the neuslgctrostimulation device 1 can
be provided, the device capable of attaining tiiece$ equivalent to the effects in
Embodiment 1, capable of reducing the variationthénelectrostimulation output from the
electrodes 311 to 323, and capable of improvingldgree of freedom in arranging the
electrodes 311 to 323.

[0273]

Although six electrodes 311 to 313 and 321 to &23provided in Embodiment 7,
eight electrodes 311 to 314 and 321 to 324 maytéded as in Variation 6 shown in
Figure 17. In Variation 6, the same symbols amwipled to the elements equivalent to the
elements in Embodiments 1 to 7, and the descripitmot be repeated.

[0274]
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In Variation 6, the first electrode group 31 iraés the fourth right electrode 314 as
shown in Figure 32, the fourth right electrode pbsitioned closer to the main body 10 than
the third right electrode 313 and farther from tii&@n body 10 than the second right
electrode 312, positioned between the second eigistrode 312 and the third right electrode
313, and circularly or linearly arranged along vl first right electrode 311, the second
right electrode 312, and the third right electr8d8.

The second electrode group 32 includes the fdeftlelectrode 324 positioned closer
to the main body 10 than the third left electro@8 and farther from the main body 10 than
the second left electrode 322, positioned betwikersécond left electrode 322 and the third
left electrode 323, and circularly or linearly axgad along with the first left electrode 321,
the second left electrode 322, and the third leftteode 323.

[0275]

The first lead 38 includes a right path L7 conaddb the fourth right electrode 314
from the first terminal 451 and the second term#&# via the first terminal connection 383
and having substantially the same length as teerfght path L1. Therefore, the difference
between the length of the fourth right path L7 #melaverage length of the shortest paths is
also less than 20% of the average length.

The second lead 39 includes a fourth left patltdu@nected to the fourth left electrode
324 from the third terminal 461 and the fourth tevah462 via the second terminal
connection 393 and having substantially the samgtlheas the first left path L4. Therefore,
the difference between the length of the fourthpeth L8 and the average length of the
shortest paths is also less than 20% of the avéeagéh.

In Variation 6, the effects equivalent to the eféein Embodiment 7 are also attained.
[0276]

In Variation 6, the first electrode group 31 ahd second electrode group 32 in the
electrode unit 30 include four electrodes 311 té 81321 to 324 each. Accordingly, when

the rectus abdominis muscles 4 are partitionedfouo parts in the longitudinal direction
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(height direction Y), the electrodes can corresptonthe compartments 4a, and the rectus
abdominis muscles 4 can be more efficiently stiteala
[0277]

In Variation 6, the fourth right electrode 314 dhd fourth left electrode 324 are
disposed at symmetrical positions with respechécenter line 10a. Accordingly, the
muscle electrostimulation device 1 is more suitébtestimulating the rectus abdominis
muscles 4.

[0278]
(Embodiment 8)

The muscle electrostimulation device of Embodin&int the present invention will
be described.
[0279]

The main body and the electrodes are integratétkimuscle electrostimulation
device disclosed in Patent Document 1, and theassewear the device under the clothes.
This allows the user to perform daily activitiesil@lwearing the device.

[0280]

However, when the user continues to wear the adioreal muscle electrostimulation
device for a long time, there is a problem thatuber feels uncomfortable due to sweat,
moisture, or the like staying between the deviadtae skin. Therefore, it is difficult to use
the conventional device in a format that the usefgoms daily activities while wearing the
muscle electrostimulation device, and in many cabesuser wears the muscle
electrostimulation device only when using the devic
[0281]

On the contrary, the longer the time of the mustlaulation, the higher the
advantageous effect of building muscles by usiegniluscle electrostimulation device.
Therefore, in the current situation in which thadiof wearing the muscle electrostimulation

device is limited, there is a limit to increasimg tadvantageous effect of building muscles.
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To further increase the advantageous effect otimglmuscles, a muscle electrostimulation
device that allows the user to easily and contislyowear for a long time is desired.
[0282]

The muscle electrostimulation device 1 of Embodtitr@eis configured as follows in
view of the problems. The same symbols are pravidehe members equivalent to the
members of the muscle electrostimulation device thé preceding embodiments, and the
description of the members and the descriptiomefusage mode will not be repeated.
When the drawings used in the description of tmbadiment are the same as the drawings
in the preceding embodiments, the drawings in teegrling embodiments will be used.
[0283]

The muscle electrostimulation device 1 of this ethiment includes two or more
electrodes 311 to 313 and 321 to 323 (see Figuaa@xan apply electrostimulation to the
muscles via the electrodes 311 to 313 and 32130 3As shown in Figures 1 to 3 in
Embodiment 1, the muscle electrostimulation detigecludes: the main body 10 that
supplies power to the electrodes 311 to 313 and@2323; and the sheet-shaped extending
portion 120 extending outward from the main body 1The electrodes 311 to 313 and 321
to 323 are arranged on one of the surfaces ofxteméing portion 120.

[0284]

As shown in Figures 3 and 4a to 4c in Embodimerthid main body 10 includes a
skin facing portion 101 that faces the human botlgmthe muscle electrostimulation device
lisused. As shown in Figures 33 and 34, thefsiaimg portion 101 includes a plurality of
grooves 113 on the outer surface, in which at leads 113a of the grooves 113 are arranged
on or near a peripheral edge of the skin facingigpgnd01. The extending portion 120
includes the holes 18 penetrating in the thickmiggstion around the main body 10.

[0285]
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The skin facing portion 101 of the muscle eledtrosglation device 1 in this
embodiment includes the second case 112 and th& lil the main body 10 as shown in
Figures 4a to 4c and 33.

As shown in Figure 33, the plurality of grooves8Hte arranged outside of the lid 15
in the skin facing portion 101, that is, on theavgurface of the second case 112. As
shown in Figures 33 and 34, the grooves 113 ofdimbodiment radially extend from the
center of the skin facing portion 101 in bottomwie The individual grooves 113 have a
linear shape, and the ends 113a of the groovearEl&rranged on the peripheral edge in the
second case 112. Other ends 113b of the groo\&arglarranged on edges in the second
case 112 closer to the lid 15.

[0286]

As shown in Figure 2, the holes 18 are arrangdouaitplaces around the main body
10. More specifically, the holes 18 are arrangddw places outside of the leads 311ato
313a and 321a to 323a surrounding the main body A8.shown in Figure 33, holes 18a at
two places among the holes 18 at four places aaaged on the upper side Y1 of the main
body 10. Remaining holes 18b at two places amioadnbles 18 at four places are arranged
on the lower side Y2 of the main body 10. The péinoles 18a and the pair of holes 18b
are lined up in the lateral direction X.

[0287]

As shown in Figures 2 and 33, the pair of holes d8anged on the upper side Y1 are
arranged such that a virtual straight line M1 fodnby connecting the pair of holes 18a
passes through the upper side Y1 of the main b6gntl passes between the first electrode
pair 301 and the second electrode pair 302 destldter. The pair of holes 18b arranged
on the lower side Y2 are arranged such that aaligtraight line M2 formed by connecting
the pair of holes 18b passes through the lower#lef the main body 10 and passes
between the second electrode pair 302 and thedleadrode pair 303 described later.

[0288]
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The holes 18a and the holes 18b extend alongithuahstraight line M1 and the
virtual straight line M2, respectively.

The other components of the muscle electrostinmnatevice 1 in this embodiment
are equivalent to the components in the muscldrelmulation device 1 of Embodiment 1.
[0289]

Hereinafter, effects of the muscle electrostimatatievice 1 of this Embodiment will
be described in detail.

The muscle electrostimulation device 1 includesghurality of grooves 113 on the
outer surface of the skin facing portion 101 (secoase 112), wherein the ends 113a of the
grooves 113 are arranged on the peripheral edtieeakin facing portion 101. The
extending portion 120 includes the holes 18 petiegran the thickness direction around the
main body 10. Therefore, the muscle electrostitraiadevice 1 can naturally discharge, to
the outside, sweat, moisture, or the like betweerdevice and the human body when the
user wears the device. Therefore, the musclerektrhulation device 1 can alleviate the
discomfort when the user wears the device for g tone, and the user can easily and
continuously wear the device for a long time. Tigscle electrostimulation device 1 can
be used in a format that the user performs datiyities while wearing the muscle
electrostimulation device 1.

[0290]

The extending portion 120 includes two pairs deBd.8a and 18b. The holes 18 are
arranged such that the virtual straight line LIrfed by connecting the holes 18a and the
virtual straight line L2 formed by connecting thalds 18b pass through the positions
deviated from the main body 10. Therefore, whenntfuscle electrostimulation device 1 is
to be bent, it is unlikely that the main body 10l wbstruct the bending.

[0291]
The muscle electrostimulation device 1 includesesectrodes 311 to 313 and 321 to

323 arranged in two rows. The holes 18 are arsgeh that the virtual straight lines M1
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and M2 extend in the arrangement direction (latéiraiction X) of the right electrode group
31 as one of the rows of electrodes and the lefttelde group 32 as the other row of
electrodes. Therefore, falling or dropping of thascle electrostimulation device 1 can be
further prevented by wearing the muscle electragtition device 1 such that the virtual
straight lines M1 and M2 are along the lateralcio: X of the human body 2.

[0292]

The muscle electrostimulation device 1 is arrangyezh that the virtual straight line
L1 passes between the first electrode pair 30litzndecond electrode pair 302 and such that
the virtual straight line L2 passes between themseelectrode pair 302 and the third
electrode pair 303. Therefore, the muscle eletinogation device 1 can attain
advantageous effects of all of improvement in theadility of the electrodes 311 to 313 and
321 to 323, improvement in the property of follogithe bend of the body, and compatibility
of the positions of the electrodes 311 to 313 &ed321 to 323 and the rectus abdominis
muscles 4. Therefore, the user can particulaikally wear the muscle electrostimulation
device 1 around the abdomen 3.

[0293]

As described, according to this embodiment, theateuelectrostimulation device 1
can be provided, the device capable of attainiegetfects equivalent to the effects in
Embodiment 1, capable of improving the sensitiwtyen the device is used, and capable of
efficiently stimulating the muscles.

[0294]

The shape, the number, and the positions of thevgs 113 are not limited to the
mode of Embodiment 8 and can be changed to vanmaes. For example, the grooves
113 may have a shape curved in a spiral shape\éiation 7 shown in Figure 35.
Furthermore, as in Variation 8 shown in Figure[3&h ends 113a and 113b of the grooves
113 may be arranged on the peripheral edge okihdacing portion 101, and the grooves

113 may have a substantially U-shape in plan viehhe shape, the thickness, and the
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number of grooves 113 are not limited to Embodimemd Variations described above and
can be changed to various modes.
[0295]

Although not shown in the drawings, the shapentimaber, and the positions of the
holes 18 are not limited to the mode of Emboding&ahd can be changed to various modes.
For example, although the holes 18 are substantalll in Embodiment 8, the shape of the
holes 18 may be circular.

[0296]

Although the shape of the skin facing portion ifdfear view is round in the example
of the muscle electrostimulation device 1 illustchin Embodiment 8, the following
Variation 9 can be adopted instead of this. Asshm Figure 37, a muscle
electrostimulation device 1e of Variation 9 inclademain body 10e and an extending
portion 120e extending outward from the main bodg.1 Eight electrodes 311 to 314 and
321 to 324 are arranged in two rows on one of tinlases of the extending portion 120e.
The electrodes 311 to 314 and 321 to 324 confifpureelectrode pairs 301 to 304 arranged
in the height direction Y. In this embodiment, fbe convenience, the uppermost Y1
electrode pair of the four electrode pairs 301(4 B referred to as a first electrode pair 301,
and the electrode pairs are referred to as a sexlenttode pair 302, a third electrode pair
303, and a fourth electrode pair 304 in order ftomfirst electrode pair 301 toward the
lower side Y2.

[0297]

The main body 10e includes a skin facing portidfelin a substantially elliptical
shape in rear view. The skin facing portion 10ictudes the second case 112 and the lid
15 as in Embodiment 1. The plurality of groove8 ate arranged outside of the lid 15 in
the skin facing portion 101.

[0298]
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Two pairs of holes 18 (18a, 18b) are arrangedratdie main body 10e. Of the
holes 18, the pair of holes 18a arranged on therugide Y1 are arranged such that the
virtual straight line M1 formed by connecting thelds 18a passes through the upper side Y1
of the main body 10e. The pair of holes 18a age afranged such that the virtual straight
line M1 passes near the edge of the upper side Yiei second electrode pair 302.

[0299]

The pair of holes 18b arranged on the lower sidai¢ arranged such that the virtual
straight line M2 formed by connecting the holes p8bses through the lower side Y2 of the
main body 10e. The pair of holes 18b are alsanged such that the virtual straight line
M2 passes near the edge of the lower side Y2 ithihe electrode pair 303.

[0300]

The other components are the same as in EmbodBnemdmong the symbols used
in Figure 37, the same symbols as in Embodimetds8lindicate the same constituent
elements and the like as in Embodiments 1 to 8ssri¢herwise particularly described.
[0301]

Since the holes 18 and the grooves 113 are prdwd®ariation 9 as in Embodiment
8, the discomfort when the user wears the devica fong time can be alleviated, and the
user can easily and continuously wear the devica fong time. The user can particularly
suitably wear the muscle electrostimulation deieef Variation 9 around the abdomen as
in Embodiment 8.

[0302]
(Embodiment 9)

The muscle electrostimulation device of Embodintemt the present invention will

be described.
[0303]
When the user continues to wear the muscle stironldevice of Patent Document 1

for a long time, sweat, moisture, and the like temdtay between the device and the skin.
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Electronic components in the main body may be da&whaghen the sweat, moisture, and the
like enter the main body, and it is desirable that type of muscle stimulation device be a
drip-proof type or have a higher waterproof perfante. However, if the device has a
waterproof structure, the main body is sealed,thadsound generated from the main body is
less likely to be transmitted to the outside. Efare, the conventional device has a
problem that it is hard for the user to recognid bperation is accepted by the device, and
the usability is poor.

[0304]

The muscle electrostimulation device 1 of Embodtitrgeis configured as follows in
view of the problem. The same symbols are providdtle members equivalent to the
members of the muscle electrostimulation device thé preceding embodiments, and the
description of the members and the descriptiomefusage mode will not be repeated.
When the drawings used in the description of tmbadiment are the same as the drawings
in the preceding embodiments, the drawings in teegrling embodiments will be used.
[0305]

The muscle electrostimulation device 1 of this ediment includes the electrodes
311 to 313 and 321 to 323 and is configured todpable of applying electrostimulation to
the muscles via the electrodes 311 to 313 and®@323 as in the device shown in Figure 2
in Embodiment 1. As shown in Figures 1 to 3, thesate electrostimulation device 1
includes: the main body 10 that supplies powehéodiectrodes 311 to 313 and 321 to 323;
and the sheet-shaped extending portion 120 extgmditward from the main body 10. The
electrodes 311 to 313 and 321 to 323 are arrangeme of the surfaces of the extending
portion 120.

[0306]

As shown in Figures 4a and 4b, the main body tides the shell forming body 12

in which the operation surface 54 for changingdperation mode of the muscle

electrostimulation device 1 is arranged on therosueface. The main body 10 contains the
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sounding body 43 for producing sound when the dgranode is changed through the
operation surface 54. As shown in Figures 38 &dH2 shell forming body 12 includes a
thin body 123 thinner than the surroundings, absitpn facing the sounding body 43.
[0307]

As shown in Figures 1, 3, and 4a to 4c, the maohyld 0 of this embodiment includes
the shell forming body 12 and the case 11 contgithe sounding body 43. As shown in
Figures 4a and 4b, the shell forming body 12 istariially cup-shaped, and the operation
surface 54 is arranged on the outer surface dbghef the shell forming body 12. The case
11 is housed in the shell forming body 12, andsineond case 112 configuring part of the
case 11 is exposed to the opening surface of #lefsiming body 12. As shown in
Figures 3 and 5, the user wears the muscle eléotrdation device 1 of this embodiment
such that the second case 112 faces the humar2badg the operation surface 54 faces the
outer surface.

[0308]

As shown in Figures 4a to 4c, a speaker 430 asateding body 43 is embedded in
the case 11. The speaker 430 is arranged totliaagperation surface 54, that is, the outer
surface when the user wears the muscle electrdsiiiom device 1, and the speaker 430
faces the first case 111 configuring part of theechl. Although the speaker 430 is adopted
as the sounding body 43 in this embodiment, artreleic component that generates sound,
such as a buzzer, can also be used in place sptaker 430.

[0309]

As shown in Figures 38, 39, and 40, a pluralitppénings 114 (114a, 114b) are
provided at positions facing the speaker 430 incse 11. In this embodiment, an opening
114ais provided at a position corresponding tcctrger of the speaker 430, and a plurality
of openings 114b with a smaller opening diameterpaovided around the opening 114a.

[0310]
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As shown in Figures 38 and 39, the thin body I@3nter than the surroundings is
arranged at a position facing the opening 114 anstirell forming body 12. More
specifically, the thin body 123 has a circular shajth the center at a position corresponding
to the center of the opening 114a and is formddde both the opening 114a and the
openings 114b.

[0311]

The thin body 123 of this embodiment is formeagnally with the shell forming
body 12 and is arranged on the same plane as teesurface of the shell forming body 12.
That is, the thin body 123 is formed by depressipgrt facing the first case 111 in the shell
forming body 12 to form a concave shape.

The other components of the muscle electrostiniatevice 1 in Embodiment 9 are
equivalent to the components of the muscle elettnosation device 1 in Embodiment 1.
[0312]

Hereinafter, effects of the muscle electrostimatatievice 1 of this embodiment will
be described in detail.

The case 11 in the muscle electrostimulation agetibouses the speaker 430 as the
sounding body 43 and includes the openings 114a11¥4b) at the positions facing the
speaker 430. The shell forming body 12 includestiim body 123 at the position facing
the opening 114. Therefore, the shell forming bbd&yan efficiently transmit the sound
generated from the speaker 430 to the outsideeafnidin body 10 via the thin body 123
while securing the waterproof performance of thennha@dy 10. Therefore, the muscle
electrostimulation device 1 allows the user tolgascognize the generated sound upon the
operation, compared to the conventional musclerestmulation device.

[0313]

The thin body 123 is formed integrally with theeBiorming body 12. Therefore,

the number of components can be reduced companedeo the thin body 123 is a body

separate from the shell forming body 12. Furtheanaork of joining the thin body 123 to
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the shell forming body 12 is not necessary in ttee@ss of creating the muscle
electrostimulation device 1 in this case, and tloelpctivity of the muscle electrostimulation
device 1 can be further improved.

[0314]

The thin body 123 is arranged on the same platieeaguter surface (operation
surface 54) in the shell forming body 12. Therefatirt and the like are less likely to
accumulate near the thin body 123, compared to wheethin body 123 is depressed inside
of the outer surface of the shell forming body 1Zhus, the muscle electrostimulation
device 1 can be easily maintained in a clean staterthermore, the design of the outer
surface of the shell forming body 12 can be furihgroved.

[0315]

The shell forming body 12 and the thin body 128farmed by a silicone resin.
Therefore, the sound generated from the speakec&30e efficiently transmitted to the
outside. The waterproof performance of the maiiytitO can be easily improved, and
damage and the like of the thin body 123 can beeorted.

[0316]

As described, the muscle electrostimulation deticé this embodiment allows the
user to easily recognize whether the operatiocégted, and the usability can be further
improved compared to the conventional muscle astitnulation device. The muscle
electrostimulation device 1 can more efficientrsmit the sound generated from the
sounding body 43 to the outside, and the usalwéty be further improved even in a mode in
which the user wears the device inside of the elatfor example.

[0317]

Although the thin body 123 is formed integrallytvthe shell forming body 12 in the
example shown in Embodiment 9, the following Vaoatl0 can be adopted instead of this.
In Variation 10, a thin body 123b is formed as dypseparate from the shell forming body

12 as shown in Figure 40. More specifically, thelsforming body 12 of Variation 4
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includes a through hole 124 at a position corredpmnto the center of the speaker 430.
The thin body 123b is joined to an edge of theuflohole 124. In Variation 10 shown in
Figure 40, the thin body 123b is joined to the edgser to the case 11 in the thickness
direction of the shell forming body 12. The otpertions are the same as in Embodiment 9.
In Variation 10, the same symbols are providedhéodonstituent elements equivalent to
Embodiment 9, and the description will not be répea
[0318]

In Variation 10, it is preferable to use a gasweable material for the thin body 123b.
For example, a porous film or the like made of &P Tpolytetrafluoroethylene) resin can be
suitably used for the material.
[0319]

The type of the sound generated from the sourtulaly 43 is not particularly limited
in the embodiment and the variation described abmveé sound in various modes, such as a
buzzer sound and an electronic sound, can be ugegdm the viewpoint of allowing the user
to easily recognize the sound, it is preferables® sound with a frequency of about 2000 to
5000 Hz at which a person tends to feel uncomftatab
[0320]

Although the sounding body 43 generates sound WHeaf the operation surface 54
is pressed to activate the muscle electrostimulat&vice 1 (Figure 9, S101 and S102) and
when "-" is pressed to end the muscle electrosttiar device 1 (Figure 12, S401 and 402)
in the examples illustrated in Embodiment 9 andaten 10, the sound may be generated at
other timing. For example, sound can be generateh the operation surface 54 is pressed
to input the output level (Figure 9, S106) aftex Hctivation of the muscle electrostimulation
device 1.
[0321]

(Embodiment 10)
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The muscle electrostimulation device of Embodinighin the present invention will
be described.
[0322]

When the user continues to wear the muscle stitoaldevice of Patent Document 1
for a long time, sweat, moisture, and the like temdtay between the device and the skin.
Electronic components in the main body may be da&whaghen the sweat, moisture, and the
like enter the main body, and it is desirable that type of muscle stimulation device be a
drip-proof type or have a higher waterproof perfante. However, if the device has a
waterproof structure, the main body is sealed,thedound generated from the main body is
less likely to be transmitted to the outside. Efare, the conventional device has a
problem that it is hard for the user to recognird bperation is accepted by the device, and
the usability is poor.

[0323]

The muscle electrostimulation device 1 of Embodtitri® is configured as follows in
view of the problem. The same symbols are providdtle members equivalent to the
members of the muscle electrostimulation device thé preceding embodiments, and the
description of the members and the descriptiomefusage mode will not be repeated.
When the drawings used in the description of tmbadiment are the same as the drawings
in the preceding embodiments, the drawings in tieegquing embodiments will be used.

As in the device shown in Figures 1 to 3 in Embueht 1, the muscle
electrostimulation device 1 of this embodimentunids: the main body 10 that generates
electrostimulation; the sheet-shaped extendinggofi20 extending outward from the main
body 10; and the electrodes 311 to 313 and 3223mBanged on one of the surfaces of the
extending portion 120, and the device is configucede capable of applying
electrostimulation to the muscles via the electsa8iEl to 323 and 321 to 323.

[0324]
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As shown in Figures 41 and 42, a vibrator 43Jrsnected in the muscle
electrostimulation device 1 of this embodimenteiast of the speaker 43 in Embodiment 1.
The vibrator 431 is embedded in the main body Ilhe main body 10 includes, on the
outer surface, the operation surface 54 for chantjie supply mode of power in the
controller 40.

[0325]

The controller 40 is configured to vibrate theraifor 431 when the supply mode of
power to the electrode is changed. The shell fogbiody 12 covers at least part of the case
11.

The other components of the muscle electrostinauatevice 1 in Embodiment 10
are equivalent to the components in the muscldrektanulation device 1 of Embodiment 1.
[0326]

Next, an operation flow of the muscle electrostation device 1 of this embodiment
will be described in detail.

A main operation flow of the muscle electrostintigla device 1 of this embodiment is
performed based on the main operation flow S10@veho Figure 9 as in the case of
Embodiment 1. In the main operation flow S100, 6+the operation surface 54 is pressed
for two seconds (S101). Accordingly, the powethaf muscle electrostimulation device 1
is turned on, and the muscle electrostimulationia#et is activated.

[0327]

In this case, the controller 40 vibrates the vitnrd31 in a power source operation
pattern V1 when the muscle electrostimulation devigs switched from the off-state to the
on-state (S102, "notify activation”). An exampfdloe power source operation pattern V1
includes a mode of vibrating the vibrator 431 fe@otseconds as shown in Figure 43a.
Subsequently, the muscle electrostimulation deYitebrought into the output standby state,
the output level is set to 0, and the input in® dperation unit 50 is invalidated (S103).

[0328]
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Next, the skin detector 402 detects whether tireiskn contact with the electrode
unit 30 (S104). If the skin detector 402 deteltd the skin is in contact with the electrode
unit 30 (Yes in S104), the operation unit 50 igdated (S105). The output level is input
through the operation unit 50 (S106). The outpuél is input from the operation surface
54 of the operation unit 50. The output levehisremented by 1 every time "+" of the
operation surface 54 of the operation unit 50 ésped, and the output level is decremented
by 1 every time "-" of the operation surface 5g¢rigssed.

[0329]

In this case, the controller 40 vibrates the witnrd31 in strength change patterns
when the output level is changed (S106, "notifyelashange”). The strength change
patterns of this embodiment include three typeglwftion patterns including a strength
increase pattern V2 shown in Figure 43b, a strerggibiction pattern V3 shown in Figure
43c, and a limit notification pattern V4 shown iiglre 43d.

[0330]

The strength increase pattern V2 is a vibratidtepa generated when the output level
is increased by pressing "+" of the operation f@fa4. An example of the strength
increase pattern V2 includes a mode of vibratirguibrator 431 for one second as shown in
Figure 43b.

[0331]

The strength reduction pattern V3 is a vibratiattgrn generated when the output
level is reduced by pressing "-". An example & sftrength reduction pattern V3 includes a
mode of repeating a basic waveform V30 twice, inclwhhe vibrator 431 is vibrated for 0.5
seconds, and then the vibrator 431 is stopped.fos€conds, as shown in Figure 43c.
[0332]

The limit notification pattern V4 is a vibratiomatern generated when "+" is pressed
with the output level in the maximum state or wheéns pressed with the output level in the

minimum state. An example of the limit notificatipattern V4 includes a mode of
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repeating a basic waveform V40 three times, in Wwiihe vibrator 431 is vibrated for 0.25
seconds, and then the vibrator 431 is stopped. &% €econds, as shown in Figure 43d.
[0333]

The operation flow from the step of inputting th&put level via the operation unit 50
(5106) to the step of stopping the muscle electmosation device 1 (S112) is the same as in
the case of Embodiment 1.

[0334]

On the contrary, if the skin detector 402 detemsithat the skin is not in contact with
the electrode unit 30 (No in S104), the controflergenerates an error pattern V5 (see Figure
43e) for notifying the determination and vibrates vibrator 431 (S113, "notify non-
detection of skin"). An example of the error patt¥5 includes a mode of repeating the
basic waveform V40, in which the vibrator 431 ibrated for 0.25 seconds, and then the
vibrator 431 is stopped for 0.25 seconds, as showgure 43d, until the skin detector 402
determines that the skin is in contact with thettele unit 30.

[0335]

The controller 40 further transmits a count stgghal to the power-off counter 403,
and the power-off counter 403 starts to measureltyesed time (S114). The operation
flow from the step of starting to measure the eddpsme (S114) to the step of stopping the
muscle electrostimulation device 1 (S117) is theesas in the case of Embodiment 1.
[0336]

Next, interrupt processes that interrupt S1051tH0Sn the main operation flow S100
and that are preferentially processed will be deedr The skin detection interrupt process
S200 as a first interrupt process in the muscletrestimulation device 1 of this embodiment
is executed based on the skin detection interrqugss S200 shown in Figure 10 as in the
case of Embodiment 1.

[0337]
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The skin detection interrupt process S200 is asea function for automatically
turning off the power source when the electrodgsdmff from the human body in the middle
of usage. In the skin detection interrupt proc®280, the skin detector 402 first detects
whether the skin is in contact with the electrodé 80 as in the case of Embodiment 1
(S201). If the skin detector 402 detects thatsthe is in contact with the electrode unit 30
(Yes in S201), the process returns to the oridinal in the main operation flow S100.
[0338]

On the contrary, if the skin detector 402 detemsithat the skin is not in contact with
the electrode unit 30 (No in S201), the controflergenerates the error pattern V5 (see
Figure 43e) as in S113 described above and vibtlagegbrator 431 (S202, "notify non-
detection of skin"). The controller 40 transmite tount start signal to the power-off
counter 403, and the power-off counter 403 starta¢asure the elapsed time (S203).
[0339]

From the next step in which the skin detector décts whether the skin is in contact
with the electrode unit 30 (S204) to the step inclwihe power of the muscle
electrostimulation device 1 is turned off (S206) tre same as in the case of Embodiment 1.
[0340]

Next, the battery voltage reduction process S308 second interrupt process that
interrupts S105 to S110 in the main operation 8100 (see Figure 9) and that is
preferentially processed will be described. Thielpg voltage reduction process S300 in
the muscle electrostimulation device 1 in this edilm@nt is executed based on the battery
voltage reduction process S300 shown in Figureslih ¢he case of Embodiment 1.

[0341]

As shown in Figure 11, in the battery voltage aatun process S300, the battery
voltage detector 406 first determines whether #teated battery voltage V of the battery 21
in the power source 20 is lower than the predetegththreshold Vm as in the case of

Embodiment 1 (S301). If the battery voltage deted06 determines that the battery
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voltage V is not lower than the predetermined thoés Vm (No in S301), the process returns
to the original flow in the main operation flow S10
[0342]

On the contrary, if the battery voltage detectaf determines that the battery voltage
V is lower than the threshold Vm, the controllergtherates the error pattern V5 (see Figure
43e) and vibrates the vibrator 431 (S302, "notggiuction in battery voltage"). The
controller 40 transmits the count start signahi® power-off counter 403, and the power-off
counter 403 starts to measure the elapsed time3JS30
[0343]

From the next step of determining whether thesddgime exceeds two minutes in
the power-off counter 403 (S304) to the step inclwlihe power of the muscle
electrostimulation device 1 is turned off (S30%) #re same as in the case of Embodiment 1.
[0344]

Next, the suspension process S400 as a thirdupteprocess that interrupts S105 to
S110 in the main operation flow S100 (see Figurar@)) that is preferentially processed will
be described. The suspension process S400 inukel@relectrostimulation device 1 of this
embodiment is executed based on the suspensioagr&400 shown in Figure 12 as in the
case of Embodiment 1.

[0345]

As shown in Figure 12, in the suspension procd€ She controller 40 first
determines whether the time of the press of théutton of the operation surface 54 in the
operation unit 50 is equal to or longer than tweosels (S401) as in the case of Embodiment
1. If the controller 40 determines that the tini¢ghe press of the "-" button is not equal to
or longer than two seconds (No in S401), the pcetsirns to the original flow in the main
operation flow S100.

[0346]
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On the contrary, if the controller 40 determinestthe time of the press of the "-"
button is equal to or longer than two seconds (M&3401), the controller 40 vibrates the
vibrator 431 in the power source operation pattékrwhen the muscle electrostimulation
device 1 is switched from the on-state to the tdfes(S402, "notify end”). An example of
the power source operation pattern includes theensbdwn in Figure 43a. The power
source is then turned off (S403).

[0347]

Hereinafter, effects of the muscle electrostimatatievice 1 of this embodiment will
be described in detail.

The muscle electrostimulation device 1 of this editment includes the main body 10
containing the power source 20, the controllera@ the vibrator 431 and including the
operation surface 54 on the outer surface. Th&ater 40 is configured to vibrate the
vibrator 431 when the supply mode of the powehtodlectrodes 311 to 313 and 321 to 323
is changed. Therefore, the muscle electrostimaralievice 1 allows the user to easily
recognize that the operation is accepted by thelmedectrostimulation device 1 through the
vibration of the vibrator 431.

[0348]

The muscle electrostimulation device 1 of this editment is configured to generate
different vibration patterns according to the ofieraperformed by the user as shown in
Figures 9 to 12 and 43. Therefore, the user came masily recognize the type of the
operation accepted by the controller 40, and tlabilisy of the muscle electrostimulation
device 1 can be further improved. The muscle mlstimulation device 1 allows the user to
easily recognize the type of the operation accepyetthe controller 40 independently of the
vision or hearing, and the device can also belslyitased in the mode of wearing the device
under the clothes to use.

[0349]
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The main body 10 includes the skin facing portd®i (second case 112) that faces
the human body when the user wears the muscle@déotulation device 1, and the skin
facing portion 101 protrudes more than the surrouged Therefore, the user can more
easily sense the vibration while the user wearsrithscle electrostimulation device 1. As a
result, the usability of the muscle electrostimiolatdevice 1 can be further improved.

[0350]

Furthermore, the power source 20 is arrangedtheaskin facing portion 101 in the
main body 10. Therefore, the body temperaturdé@iiser can prevent excessive reduction
in the temperature of the power source 20 whileuger wears the muscle electrostimulation
device 1. As a result, the variations of powerpsig from the power source 20 can be
further reduced.

[0351]

As described, according to Embodiment 10, the tewsectrostimulation device 1
with excellent usability is provided, the deviceating the effects equivalent to the effects
in Embodiment 1.

[0352]

Although the vibrator 431 is vibrated to notifycaptance of operation or occurrence
of error in the example illustrated in Embodime@f the vibrator 431 can be vibrated at a
timing other than a certain notification. For exde) the vibrator 431 may be vibrated
between the first status and the second statustevelen the second status and the third status
in Figure 8.

[0353]

Since the electrostimulation by the muscle eletimoulation device 1 directly moves
the muscles, the user may feel that the stimulamiestcles are fatigued depending on the
situation if the user continues to use the mudelet®stimulation device 1 for a long time.
Therefore, for example, the vibrator 431 can beatdd at a time of an interval between the

first status and the second status, and an adwwouageffect of relaxing the fatigued muscles
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can be expected. The vibration of the vibrator d81 apply a type of stimulation different
from the electrostimulation, and the ease of usb®Mmuscle electrostimulation device 1 can
be further improved.

[0354]

Although the vibration pattern of the vibrator 48Xhanged for each type of the
operation in the example illustrated in EmbodimBEhtother configurations can also be
adopted. For example, the controller 40 may nduite all the power source operation
pattern V1, the strength increase pattern V2, tiength reduction pattern V3, and the limit
notification pattern V4 and may not include soméhef vibration patterns. Furthermore,
the strength increase pattern can be the samdiuvibfzattern as the strength reduction
pattern, for example. The vibration patterns showifigure 43 are examples, and the
duration, the intervals, the number of repetiticary] the like of the vibration may be
appropriately changed. That is, the vibrator 43y ipe vibrated for a plurality of times in
the power source operation pattern, for example.

[0355]
(Embodiment 11)

The muscle electrostimulation device of Embodinignin the present invention will
be described.
[0356]

In the configuration disclosed in Patent Docuniergel pads in a predetermined size
are attached to the electrodes. Therefore, chgrigensize or the conductivity of the gel
pads according to the preference of each usett isasy.

[0357]

The muscle electrostimulation device 1 of Embodtitriel is configured as follows in
view of the problem. The same symbols are providdtle members equivalent to the
members of the muscle electrostimulation device thé preceding embodiments, and the

description of the members and the descriptiomefusage mode will not be repeated.
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When the drawings used in the description of tmbadiment are the same as the drawings
in the preceding embodiments, the drawings in teegquing embodiments will be used.
[0358]

In the muscle electrostimulation device 1 of Embuaaht 11, a gel with conductivity
and relatively low-viscosity adhesiveness are sprea size (range) and thickness desired
by the user so as to cover the electrodes 3113piB&ead of attaching the gel pads 35 so as
to cover the electrodes 311 to 323 in Figure 2. eRample of the gel includes a gel with
sodium alginate as a main component, wherein theagebe applied to cover the electrodes
311 to 323, and the gel has viscosity such thagéheloes not easily runs off when the gel is
applied.

[0359]

The thickness of the gel applied to cover thetedees 311 to 323 is not particularly
limited, and the conductivity and the like of thel gan be taken into account to determine the
thickness. For example, the thickness of the gelle relatively thick to increase the
electric resistance of the gel and reduce the atinlly so that the electrostimulation applied
from the electrodes 311 to 323 becomes mild.

The other components of the muscle electrostinmnatevice 1 in Embodiment 11
are equivalent to the components of the muscldrekanulation device 1 in Embodiment 1.
[0360]

As described, according to Embodiment 11, the teusgtanulation electric device 1
can be provided, the device capable of attainiegeffects equivalent to the effects in
Embodiment 1 and capable of easily changing theeaizl the conductivity of the gel
according to the preference of each user.

[0361]
(Embodiment 12)
The muscle electrostimulation device of Embodinighin the present invention will

be described.
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[0362]

In the configuration disclosed in Patent Docunfenwhen the device is repeatedly
used, dust may be attached to the gel pads attacltled electrodes, or the adhesive force
may be deteriorated. In such a case, the gelgradseparately replaced with new gel pads.
[0363]

However, the burden of the user increases whegehpads are replaced with new gel
pads every time in such a case. The gel padssaadly distributed in the market with
protective sheets attached to both surfaces. Tdrerehe user needs to peel off the
protective sheets from the gel pads when the epdaces the gel pads, and the protective
sheets become trash. The trash is generated taweryhe gel pads are replaced. The
larger the number of electrodes and the numbesed gel pads, the larger the burden and
the amount of trash in the replacement.

[0364]

The muscle electrostimulation device 1 of Embodtitrie? is configured as follows in
view of the problem. The same symbols are providdtle members equivalent to the
members of the muscle electrostimulation device thé preceding embodiments, and the
description of the members and the descriptiomefusage mode will not be repeated.
When the drawings used in the description of tmbadiment are the same as the drawings
in the preceding embodiments, the drawings in tieegquing embodiments will be used.
[0365]

The muscle electrostimulation device 1 of Emboditrie? is provided with laminated
gel pads 354 formed by laminating a plurality off ggds 35a to 35d as shown in Figure 44,
instead of the gel pads 35 attached to cover gtrebdes 311 to 324 in Figure 2. In this
embodiment, the laminated gel pads 354 are forngddrbinating four gel pads 35a to 35d.
The laminated gel pads 354 can be peeled off iardrdm the gel pad 35a on the side
opposite to the side attached to the electrodes®@323.

[0366]
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When dust is attached to the gel pad 35a on tleeagpposite to the side attached to
the electrodes 311 to 323, or the adhesive fordetisriorated in the laminated gel pads 354
after the repeated use of the muscle electrostironldevice 1 of this embodiment, the gel
pad 35a can be peeled off to expose the gel path@fihated below (closer to the electrodes
311 to 323) the gel pad 35a. Since the gel pachdSkbeen covered by the peeled gel pad
35a, dust is not attached, and the adhesive fersetireduced. Therefore, the gel pad 35a
can be peeled off to remove the dust from the lateih gel pads 354 and recover the
adhesive force.

[0367]

As a result, the burden of replacing the gel &&san be eliminated, and the trash,
such as the protective sheets, can be reducedydterdistribution, compared to when the
gel pads 35 are replaced with new gel pads 35. n Bden the number of electrodes is large,
the burden of replacing the gel pads 35 and theuatraf trash generated in association with
the replacement can be reduced by using the laedrgl pads 354 for the electrodes 311 to
323. The effects equivalent to the effects in Ediment 1 are also attained in this
embodiment.

[0368]
(Embodiment 13)

The muscle electrostimulation device of Embodinihin the present invention will
be described.
[0369]

In the configuration disclosed in Patent Docunierthe gel pad is attached to each
electrode. The gel pads are replaced with new whes dust is attached to the gel pads or
when the adhesive force is deteriorated after tepaszse. However, the larger the number
of electrodes, the greater the burden of work taiching the gel pads one by one in replacing
the gel pads.

[0370]
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The muscle electrostimulation device 1 of Embodtitrie3 is configured as follows in
view of the problem. The configuration of the meselectrostimulation device 1 of
Embodiment 13 is equivalent to the configuratioth&f muscle electrostimulation device 1
of Embodiment 1. When the drawings used in theri@son of this embodiment are the
same as the drawings in the preceding embodimiatsirawings in the preceding
embodiments will be used.

[0371]

In the muscle electrostimulation device 1 of Embuaaht 13, a mat 6 provided with a
plurality of new gel pads 35 for replacement isdlisereplacing the gel pads 35 as shown in
Figure 45. The mat 6 has a sheet shape and lssudgrectangular external form a little
larger than the external form of the muscle eletinqulation device 1. An external form 61
of the muscle electrostimulation device 1 and sh&i8 of the holes 18 are printed on a
paste surface 60 that is a surface in the mat\@ged with the gel pads 35. In the external
form 61 of the paste surface 60, the gel pads 8atached to positions equivalent to the
positions provided with the gel pads 35 in the nmustectrostimulation device 1. In this
embodiment, six gel pads 35 are attached to thie gasface 60. Note that a protective
sheet (not shown) covering the plurality of gel 988 all together is attached to the mat 6
provided with the gel pads 35 during the distribnti
[0372]

To replace the gel pads 35, all the gel pads 8%iat removed from the muscle
electrostimulation device 1. The protective si{get shown) is then removed from the mat
6 provided with the gel pads 35. Subsequentlypdste surface 60 of the mat 6 is arranged
to face the surface closer to the skin facing paorfiOl (see Figure 3) of the muscle
electrostimulation device 1, and the paste sur@ces brought into contact with the surface
closer to the skin facing portion 101 while theegwal form 61 of the paste surface 60 and
the periphery of the muscle electrostimulation devi are put together, thereby attaching the

gel pads 35 to the surface closer to the skin ¢pportion 101 of the muscle
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electrostimulation device 1. The mat 6 is slowdeled off so that the gel pads 35 are not
peeled off from the muscle electrostimulation devic Accordingly, the gel pads 35 are
attached to the positions for attaching the geb@in the muscle electrostimulation device
1. A surface treatment may be applied to the pastiace 60 to facilitate peeling of the gel
pads 35.

[0373]

As described, the mat 6 provided with the gel [@&lsan be used to attach the
plurality of gel pads 35 to predetermined positiohthe muscle electrostimulation device 1
all together. Therefore, the burden of replachmgdel pads 35 is significantly reduced
compared to when the gel pads 35 are attachedyooedb Furthermore, only one
protective sheet becomes trash when the gel padse3®placed, and the amount of trash
can be reduced.

[0374]

As described, according to Embodiment 13, the mewsectrostimulation device 1
can be provided, the device capable of attainiegeffects equivalent to the effects in
Embodiment 1, capable of significantly reducing bioeden in attaching the pads 35, and
capable of reducing the amount of trash in reptatie gel pads.

[0375]
(Embodiment 14)

The muscle electrostimulation device of Embodiniehin the present invention will
be described.
[0376]

The muscle electrostimulation device 1 of Embodttrie! includes gel pads 35 with a
cosmetic component, instead of the gel pads 3%hdeéiment 1. Examples of the
cosmetic component of the gel pads 35 include daipseffective in promoting metabolism,

various vitamins effective in maintaining the eleisy, luster, smoothness, and the like of the
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skin, and various components effective in increqéie water retention of the skin. The gel
pads 35 may include a plurality of cosmetic compdsie
[0377]

The cosmetic component included in the gel pads1&@p be contained in advance in
the gel pads 35, or the user may permeate or dpplgosmetic component to the gel pads 35
during or before use.

The other components of the muscle electrostinmnatevice 1 in this embodiment
are equivalent to the components of the muscldrekonulation device 1 in Embodiment 1.
[0378]

As described, according to Embodiment 14, the teusectrostimulation device 1
can be provided, the device capable of attainiegeffects equivalent to the effects in
Embodiment 1 and capable of attaining the cosnedfiect of skin through the cosmetic
component included in the gel pads 35.

[0379]
(Embodiment 15)

The muscle electrostimulation device of Embodiniénin the present invention will
be described.
[0380]

Although the device is attached to the human k@dlused in the configuration
disclosed in Patent Document 1, the configuratsonait particularly suitable for stimulating a
predetermined part because the part of the humédw fioo attaching the device is not
particularly limited, and there is a room for impement in effectively stimulating the rectus
abdominis muscles.

[0381]

The muscle electrostimulation device 1 of Embodtitriés is configured as follows in

view of the problem. The same symbols are providdtle members equivalent to the

members of the muscle electrostimulation deviae thé preceding embodiments, and the
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description of the members and the descriptiomefusage mode will not be repeated.
When the drawings used in the description of tmbadiment are the same as the drawings
in the preceding embodiments, the drawings in teegring embodiments will be used.
[0382]

In the muscle electrostimulation device 1 of Embuwht 15, a width (length in the
lateral direction X) TW of the muscle electrostiemidn device 1 is within a range (first
range) of 175.00 to 237.5 mm, more preferably, iarege (second range) of 187.50 to 225.0
mm, and is 198.00 mm in this embodiment as shovwigare 46. The configuration of the
muscle electrostimulation device 1 in this emboditmg equivalent to the configuration of
the muscle electrostimulation device 1 in Embodinden
[0383]

When the length of 1/4 of the abdominal circumfiereis calculated as the width of
the rectus abdominis muscles 4 based on the atatigtabdominal circumference (around
umbilicus) of adults disclosed in "Ministry of Héal Labour and Welfare, 2010 National
Health and Nutrition Survey, Part 2, Physical St&urvey Results"”, the width of the rectus
abdominis muscles 4 is in the first range in 61aR4dults. The median of the width of the
rectus abdominis muscles 4 in the statistics theénsecond range.

[0384]

Therefore, the width TW of the muscle electrostation device 1 of Embodiment 15
is in the first range (175.00 to 237.5 mm), andrthescle electrostimulation device 1 of
Embodiment 15 has a size suitable for the rectdsrainis muscles 4 of adults.
Furthermore, the width TW of the muscle electrostation device 1 of Embodiment 15 is in
the second range (187.50 to 225.0 mm), and thelenaktrostimulation device 1 of
Embodiment 15 has a size more suitable for theiseatbdominis muscles 4 of adults.
Therefore, the electrodes 311 to 323 can be eattdghed to positions near the rectus
abdominis muscles 4 in the muscle electrostimuladievice 1 of Embodiment 15, and the

electrostimulation can be easily and effectivelplagal to the rectus abdominis muscles 4.
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[0385]

As described, according to Embodiment 15, theceffequivalent to the effects in
Embodiment 1 can be attained, and the muscle esrtrulation device 1 suitable for
stimulating the rectus abdominis muscles 4 canrbeiged.

[0386]
(Embodiment 16)

The muscle electrostimulation device of Embodinighin the present invention will
be described.
[0387]

Conventionally, there is a muscle electrostimaolatlevice including a plurality of
electrodes and capable of applying electrostimufettd a plurality of places at the same time.
However, the device does not have a configuratomtiowing the user to sense and
recognize which electrode is applying electrostmtioh and which part of the body is
subjected to the electrostimulation.

[0388]

The muscle electrostimulation device 1 of Embodtitrié is configured as follows in
view of the problem. The same symbols are providdtie members equivalent to the
members of the muscle electrostimulation deviae thé preceding embodiments, and the
description of the members and the descriptiomefusage mode will not be repeated.
When the drawings used in the description of tmbadiment are the same as the drawings
in the preceding embodiments, the drawings in tieegquing embodiments will be used.
[0389]

The muscle electrostimulation device 1 of Emboditi$ does not include the
terminal connection 383 (393) (see Figure 30) ob&diment 1 as shown in Figure 47. In
the control board 41 including the controller 4€ first terminal group 45 includes a fifth

terminal 453 in addition to the first terminal 4&4d the second terminal 452, and the second
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terminal group 46 includes a sixth terminal 463&addlition to the third terminal 461 and the
fourth terminal 462.
[0390]

The first electrode connection 385 is directly mected to the first terminal 451, the
third electrode connection 387 is directly connédtethe second terminal 452, and the
second electrode connection 386 is directly coratettd the fifth terminal 453.  Likewise,
the fourth electrode connection 395 is directlyreexted to the third terminal 461, the sixth
electrode connection 397 is directly connectedhéofourth terminal 462, and the fifth
electrode connection 396 is directly connectedhéostixth terminal 463.

[0391]

The controller 40 includes an electrode switcl@®f.4 The electrode switcher 407
controls the electric current flowing in the electes 311 to 323 to switch the output state of
the electrostimulation. The operation of the etst switcher 407 is controlled through an
electrode selector switch (not shown) providedrendperation surface 54.

The other components of the muscle electrostinauatevice 1 in this embodiment
are equivalent to the components of the muscldreltamulation device 1 in Embodiment 1.
[0392]

In the muscle electrostimulation device 1 of Embunt 16, the electrode selector
switch can switch a state of outputting electroatation from the electrodes 311 to 323 and
a state of not outputting the electrostimulatiam,dach of the upper electrode pair 301, the
central electrode pair 302, and the lower electfmale303, for example. Accordingly, the
user can operate the electrode selector switclote easily sense and recognize which of the
electrodes 311 to 323 is applying electrostimutatiad which part is subjected to the
electrostimulation.

[0393]
The electrode selector switch can increase theuatrad current to other electrodes by,

for example, preventing the flow of current or reithg the amount of current flowing in part
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of the electrodes 311 to 323. Accordingly, the ppean be concentrated on desired
electrodes 311 to 323, and the electrodes 3113@&R output electrostimulation stronger
than the other electrodes 311 to 323.

[0394]

The electrode selector switch can, for examplangk the frequency of the
electrostimulation output from the electrodes 31823. Accordingly, for example, the
frequency of the output electrostimulation can tiéed in the electrode pair of the right first
electrode 311 and the third left electrode 323aksg on the diagonal line and in the
electrode pair of the right third electrode 313 #malfirst left electrode 321 disposed on the
diagonal line to thereby use an interference wa\apply stimulation to a position of
intersection (i.e. center 33c of substrate 33) betwa virtual line connecting the right first
electrode 311 and the third left electrode 323aksp on the diagonal line and a virtual line
connecting the right third electrode 313 and th& feft electrode 321 disposed on the
diagonal line. The frequency of the stimulatiosdxhon the interference wave can be set to
a predetermined frequency between 4 and 20 Hz. refdre, the stimulation based on the
interference wave may be output in an output maddas to each output mode in
Embodiment 1.

[0395]

As described, according to Embodiment 16, the feusectrostimulation device 1
can be provided, the device capable of attainiegeffects equivalent to the effects in
Embodiment 1 and capable of allowing the user silyeaense and recognize which of the
electrodes 311 to 323 is applying electrostimutatiad which part of the body is subjected
to the electrostimulation.

[0396]
(Embodiment 17)
The muscle electrostimulation device of Embodiniehin the present invention will

be described.
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[0397]

In the configuration disclosed in Patent Docunferthe electrostimulation is output
in a predetermined output mode. However, whersémee output mode is maintained for a
long time, the body of the user gets used to tbetdstimulation, thereby reducing the
sensitivity and reducing the advantageous effediseoelectrostimulation.

[0398]

The muscle electrostimulation device 1 of Embodtitrief is configured as follows in
view of the problem. The same symbols are providdtie members equivalent to the
members of the muscle electrostimulation deviae theé preceding embodiments, and the
description of the members and the descriptiomefusage mode will not be repeated.
When the drawings used in the description of tmbadiment are the same as the drawings
in the preceding embodiments, the drawings in teegring embodiments will be used.
[0399]

In the muscle electrostimulation device 1 of Embuaht 17, the output adjuster 401
of the controller 40 makes an adjustment to outipeielectrostimulation in another mode
when the electrostimulation in the same mode ipuiubr a predetermined time period.

For example, when the electrostimulation throughfitth burst wave shown in Figure 13 is
output for a predetermined time, a switch can bdenta output the electrostimulation
through the second burst wave shown in Figure L& foredetermined time.

The other components of the muscle electrostinauatevice 1 in this embodiment
are equivalent to the components of the muscldreltamulation device 1 in Embodiment 1.
[0400]

As described, according to Embodiment 17, the tewdectrostimulation device 1
can be provided, the device capable of attainiegeffects equivalent to the effects in
Embodiment 1 and capable of preventing the redadtidhe sensitivity and the reduction in
the advantageous effects of the electrostimulatioen the body of the user gets used to the

electrostimulation.
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[0401]
(Embodiment 18)

The muscle electrostimulation device of Embodinihin the present invention will
be described.
[0402]

Although the electrostimulation is applied to thascles via the skin surface of the
person in the configuration disclosed in Patentudeent 1, the ease of flow of the electric
current in the person changes according to the atadwvater in the skin of the person or
the amount of fat, and the electrostimulation matysufficiently reach the muscles
depending on the amount of water or the amouraitof fThe amount of water and the
amount of fat vary from person to person, and tieeeproblem that the advantageous
effects may vary from person to person even ifsdome muscle electrostimulation device is
used.

[0403]

The muscle electrostimulation device 1 of Emboditrie8 is configured as follows in
view of the problem. The same symbols are providdtle members equivalent to the
members of the muscle electrostimulation deviae thé preceding embodiments, and the
description of the members and the descriptiomefusage mode will not be repeated.
When the drawings used in the description of tmbadiment are the same as the drawings
in the preceding embodiments, the drawings in teegquing embodiments will be used.
[0404]

In the muscle electrostimulation device 1 of Embuaht 18, the main body 10
includes a body composition detector 408 that detelectric resistance between the
electrodes 311 to 323 to detect the amount of vadttre skin and the amount of fat as
shown in Figure 49. By detecting resistance vahetween the electrodes 311 to 323 in
step S104 shown in Figure 9, the skin detectordd#@cts whether the electrode unit 30 is in

contact with the skin, and the body compositioreditr 408 detects the amount of water of
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the skin and the amount of fat. The output adjué®d of the controller 40 then sets the
output level (output voltage value) according te &mount of water and the amount of fat.
Specifically, in accordance with the amount of wated the amount of fat, the output level is
set higher than a reference state if the flow efdlectric current is not smooth compared to
the reference state, and the output level is setdthan the reference state if the flow of the
electric current is smooth compared to the refexestate. Accordingly, the
electrostimulation equivalent to the referenceestain be applied even when the amount of
water or the amount of fat is different from thérence state. Accordingly, this reduces
the differences in the advantageous effects oékbetrostimulation by the muscle
electrostimulation device 1 of this embodiment ealsy the individual differences in the
amount of water and the amount of fat.

[0405]

The body composition detector 408 may detect lmmahypositions other than the
amount of water and the amount of fat and mayreebutput level based on the values of the
detected body compositions.

[0406]

As described, according to Embodiment 18, the tewdectrostimulation device 1
can be provided, the device capable of attainiegetfects equivalent to the effects in
Embodiment 1 and capable of reducing the differemte¢he advantageous effects of the
applied electrostimulation caused by the individliferences in the body compositions.
[0407]

(Embodiment 19)

The muscle electrostimulation device of Embodinighin the present invention will

be described.
[0408]
In the configuration disclosed in Patent Docunferthe user cannot acquire various

pieces of information, such as various pieces eftustory information in the muscle
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electrostimulation device, the output mode in tise frequency of the electrostimulation
being output, and the remaining battery.
[0409]

The muscle electrostimulation device 1 of Embodtitri® is configured as follows in
view of the problem. The same symbols are providdtle members equivalent to the
members of the muscle electrostimulation device thé preceding embodiments, and the
description of the members and the descriptiomefusage mode will not be repeated.
When the drawings used in the description of tmbadiment are the same as the drawings
in the preceding embodiments, the drawings in teegrling embodiments will be used.
[0410]

The main body 10 (see Figure 1) of the musclemsimulation device 1 in
Embodiment 19 includes communication means capbiérelessly communicating with
an information terminal, such as a mobile termarad a personal computer. The main body
10 of the muscle electrostimulation device 1 furineludes storage means for storing
various pieces of use history information and tke.| The operation surface 54 includes a
communication means operation unit (not shown) tilvais on and off the communication
means and that operates the communication. Thencmication means operation unit
allows the muscle electrostimulation device 1 ofdeaiment 19 to wirelessly transmit and
receive information to and from the informationmténal via the communication means.
[0411]

Examples of the information transmitted to thernation terminal include various
pieces of use history information stored in theasje means, as well as the output mode in
use, the frequency of the electrostimulation beagput, and the remaining battery. The
information to be transmitted can also be the \&bferarious body compositions such as the
amount of water and the amount of fat detectechbyobdy composition detection 408 (see
Figure 49) of the muscle electrostimulation devigeperation information of the operation

surface 54 (such as whether the switch 53 is pilessé control information of the output
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state of the electrodes 311 to 323), or sound mtomluinformation of the speaker 43. On
the other hand, the information to be received ftbeninformation terminal can be setting
information of the output mode, setting informatimirthe frequency of the electrostimulation,
operation information of the operation surfaced4he like.

[0412]

The type of the communication means is not pdertulimited, and for example,
Bluetooth (registered trademark), infrared light edectromagnetic wave, or the like can be
adopted. For example, the information can be trgitsd and received to and from a
portable information terminal, or what is calledraartphone, via Bluetooth (registered
trademark). Dedicated software for transmittind egceiving the information can be
installed in advance on the information terminaltsas a smartphone. The information can
be easily transmitted and received to and frommthecle electrostimulation device 1 of this
embodiment via the software.

The other components of the muscle electrostinmnatevice 1 in this embodiment
are equivalent to the components of the muscldreltomulation device 1 in Embodiment 1.
[0413]

According to the muscle electrostimulation devicgf Embodiment 19, since various
pieces of information in the muscle electrostimolatevice 1 can be transmitted and
received to and from the information terminal, tiser can easily acquire the information and
can perform operations such as changing the ouatpde and controlling the output state of
the electrodes 311 to 323 in the muscle electrasgétion device 1 of Embodiment 19 from
the information terminal via the communication mean
[0414]

The muscle electrostimulation device 1 of Emboditi® may be configured and
controlled to allow using a specific output modattbannot be used in the initial state when
information, such as the number of times of useest the storage means, reaches a

predetermined threshold. In this case, the usaotsvated to repeatedly use the muscle
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electrostimulation device 1 of Embodiment 19, dmeluser can enjoy using the muscle
electrostimulation device 1. The user may be ablhange the output mode to another
desired output mode via the information terminathsas so-called smartphone and PC
(personal computer).

[0415]

As described, according to Embodiment 19, the feusectrostimulation device 1
can be provided, the device capable of attainiegetfects equivalent to the effects in
Embodiment 1, the device allowing the user to gagifjuire the various pieces of
information.

[0416]
(Embodiment 20)

The muscle electrostimulation device of Embodinghin the present invention will
be described.
[0417]

In the configuration disclosed in Patent Docunierthe muscle electrostimulation
device can be attached to the person by usingdivesaveness of the gel pads covering the
electrodes. However, dust may be attached toghpagls when the device is repeatedly
used, and the adhesiveness of the gel pads magbeed. When the adhesiveness of the
gel pads is reduced, the electrodes may fall fioerskin surface during the use, resulting in
suspension of the application of the electrostitmteor resulting in a fall of the muscle
electrostimulation device.

[0418]

The muscle electrostimulation device 1 of Embodit®0 is configured as follows in
view of the problem. The same symbols are providdtle members equivalent to the
members of the muscle electrostimulation device thé preceding embodiments, and the

description of the members and the descriptiomefusage mode will not be repeated.
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When the drawings used in the description of tmbadiment are the same as the drawings
in the preceding embodiments, the drawings in teeqaling embodiments will be used.
[0419]

In the muscle electrostimulation device 1 of Emibuaht 20, the gel pad 35 is not
attached to the electrode 312 as shown in Figuae 5The center of the electrode support
121 supporting the electrode 312 is slowly curved cup shape to form a concave portion
305. An edge 306 of the concave portion 305 Héet aurface, and the electrode 312 is
provided on the inner surface of the concave poBi@5 via the substrate 33. To attach the
muscle electrostimulation device 1, the electroti2 i8 pressed against the skin surface 6,
and the concave portion 305 and the edge 306 &ecskin surface 6 into the concave
portion 305 to bring the skin surface 6 into cohtaith the electrode 312 as shown in Figure
50b.

The other electrodes 311, 313, and 321 to 323halge equivalent configurations.
The other components of the muscle electrostimariadievice 1 in this embodiment are
equivalent to the components of the muscle elemtnoation device 1 in Embodiment 1.
[0420]

According to the muscle electrostimulation devicef Embodiment 20, the electrode
support 121 acts like a sucker to suck the skifasar6 into the concave portion 305, thereby
surely bringing the electrodes 311 to 323 into aontvith the skin surface 6 and firmly
attaching the muscle electrostimulation device théoperson 2. Therefore, the muscle
electrostimulation device 1 can be attached tg#reon 2 without using the gel pads 35.
Since the electrode support 121 acts like a suekerassage effect of the skin can also be
obtained.

[0421]

As described, according to Embodiment 20, the feusectrostimulation device 1

can be provided, the device capable of attainiegeffects equivalent to the effects in

Embodiment 1, the device not causing a fall ofdleetrodes 311 to 323 or a drop of the
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muscle electrostimulation device 1 due to reductiotihe adhesiveness of the gel pads 35
because the gel pads 35 do not have to be used.
[0422]

Although the gel pads 35 are not used in this atfimhent, the gel pads 35 may be
used, and an adsorption portion (for example, syitkat can be adsorbed to the skin surface
may be provided on a portion or the like not predadvith the electrodes in the substrate 33,
so that the adsorption portion prevents a falhefélectrodes 311 to 323 and a drop of the
muscle electrostimulation device 1 even if the adlemess of the gel pads 35 is reduced.
[0423]

(Embodiment 21)

The muscle electrostimulation device of Embodininin the present invention will
be described.
[0424]

Although the electrodes are attached to the perisotine gel pads in the configuration
disclosed in Patent Document 1, the user may fetlthe gel pads are cold and may feel
uncomfortable.

[0425]

The muscle electrostimulation device 1 of Embodit# is configured as follows in
view of the problem. The same symbols are providdtle members equivalent to the
members of the muscle electrostimulation device thé preceding embodiments, and the
description of the members and the descriptiomefusage mode will not be repeated.
When the drawings used in the description of tmbadiment are the same as the drawings
in the preceding embodiments, the drawings in teegrling embodiments will be used.
[0426]

In the muscle electrostimulation device 1 of Embuaht 21, the electrode support

121 (see Figure 2) includes a heat generator ajthaot shown. The heat generator is
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configured to generate heat by receiving power.heat generator controller (not shown)
included in the controller 40 controls the heategation state of the heat generator.

The other components of the muscle electrostinmnatevice 1 in this embodiment
are equivalent to the components of the muscldrekonulation device 1 in Embodiment 1.
[0427]

According to the muscle electrostimulation devicef Embodiment 21, when the
power source of the muscle electrostimulation deti¢s turned on, the heat generator
controller controls the power source to supply poteehe heat generator, and the heat
generator generates heat. This heats the gel3%aalitached to the electrodes 311 to 323
provided on the electrode support 121 via the satesB3. This prevents a situation that the
user feels the gel pads are cold, and the discomfdhne user can be reduced. The heat
generation of the heat generator during the usetaats the skin surface, and the blood
circulation is promoted.

[0428]

As described, according to Embodiment 21, the feusectrostimulation device 1
can be provided, the device attaining the effegtsvalent to the effects in Embodiment 1
and capable of alleviating the discomfort of therdseling that the gel pads are cold.
[0429]

(Embodiment 22)

The muscle electrostimulation device of Embodini&hin the present invention will
be described.
[0430]

Since the main body and the electrode unit asgmally formed in the configuration
disclosed in Patent Document 1, the main body heckectrode unit cannot be separately
replaced when the main body is broken or damag&then the electrode unit is ruptured or
disconnected, and the device needs to be replatedwew muscle electrostimulation

device. Therefore, the cost of the repair is higivhen a program included in the main
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body is to be changed, the entire muscle electnosgdition device needs to be prepared, and
the workability is poor.
[0431]

The muscle electrostimulation device 1 of Embodit#? is configured as follows in
view of the problem. The same symbols are providdtle members equivalent to the
members of the muscle electrostimulation device thé preceding embodiments, and the
description of the members and the descriptiomefusage mode will not be repeated.
When the drawings used in the description of tmbadiment are the same as the drawings
in the preceding embodiments, the drawings in teegrling embodiments will be used.
[0432]

In the muscle electrostimulation device 1 of Embuwht 22, the main body 10 and
the electrode unit 30 are formed as different dithough not shown although not shown.
Therefore, the main body 10 and the electrode3fhitan be individually and easily replaced
when the main body 10 is broken or damaged or inerlectrode unit 30 is ruptured or
disconnected. When a program included in the bady 10 is to be changed, only the
main body 10 needs to be removed and preparedhandorkability improves.

[0433]

The muscle electrostimulation device 1 of Embodit#? includes, for example: a
main body unit in which the power source 20, thetcdler 40, and the main body 10 storing
the power source 20 and the controller 40 are ratggformed; an electrode unit in which
the substrate 33 and the electrodes 311 to 328tagrally formed; and a support unit that is
a unit of the electrode support 121, wherein thiswzan be removed from each other.

The other components of the muscle electrostinmnatevice 1 in this embodiment
are equivalent to the components of the muscldrelamulation device 1 in Embodiment 1.
[0434]

As described, according to Embodiment 22, the teusectrostimulation device 1

can be provided, the device attaining the effegtswalent to the effects in Embodiment 1,
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the device facilitating the replacement of the mzody 10, the electrode unit 30, and the like,
the device improving the workability of the repair.

[0435]

(Embodiment 23)

The muscle electrostimulation device of Embodini&hin the present invention will
be described.
[0436]

The main body and the electrode unit are integfalimed in the configuration
disclosed in Patent Document 1, and the electrodecannot be replaced. Therefore, to use
the electrodes according to the preference of skee, the used part, or the like, the muscle
electrostimulation device needs to be prepareédch of the preference of the user, the used
part, and the like.

[0437]

The muscle electrostimulation device 1 of Emboditr#3 is configured as follows in
view of the problem. The same symbols are providdtle members equivalent to the
members of the muscle electrostimulation device thé preceding embodiments, and the
description of the members and the descriptiomefusage mode will not be repeated.

When the drawings used in the description of tmbadiment are the same as the drawings
in the preceding embodiments, the drawings in teegquing embodiments will be used.
[0438]

In the muscle electrostimulation device 1 of Embuwht 23, the main body 10 and
the electrode unit 30 are formed as different mdiéghough not shown. The power source
20 and the controller 40 included in the main ba@yand the electrode unit 30 are
electrically connected via a detachable conneatu,the main body 10 and the electrode
unit 30 are mechanically connected. The type efdtachable connector is not limited,

and for example, a shap connector can be adopted.
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The other components of the muscle electrostinauatevice 1 in this embodiment
are equivalent to the components of the muscldrekganulation device 1 in Embodiment 1.
[0439]

According to the muscle electrostimulation devicef Embodiment 23, the main
body 10 and the electrode unit 30 are connectetheiaetachable connector, and the
electrode unit 30 can be removed from the main dddy The electrode unit 30 can be
replaced with an electrode unit including electootea shape suitable for the preference of
the user or the used part.

[0440]

As described, according to Embodiment 23, the feusectrostimulation device 1
can be provided, the device capable of attainiegeffects equivalent to the effects in
Embodiment 1 and capable of replacing the electundtewith an electrode unit including
electrodes in a shape suitable for the prefereht®eauser or the used part.

[0441]
(Embodiment 24)

The muscle electrostimulation device of Embodini&hin the present invention will
be described.
[0442]

In the configuration disclosed in Patent Docunienhe lid main body that supports
the electrodes has a uniform thickness in ther@ldetunit. Therefore, there is a problem
that it is difficult to peel off the electrode umihen the muscle electrostimulation device is to
be removed from the person after the use.

[0443]

The muscle electrostimulation device 1 of Emboditn® is configured as follows in
view of the problem. The same symbols are providdtle members equivalent to the
members of the muscle electrostimulation device thé preceding embodiments, and the

description of the members and the descriptiomefusage mode will not be repeated.
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When the drawings used in the description of tmbadiment are the same as the drawings
in the preceding embodiments, the drawings in teegquing embodiments will be used.
[0444]

In the muscle electrostimulation device 1 of Embuaht 24, a peripheral portion
(edge opposite to the main body 10) 121b of thetielde support 121 is formed thicker than
a center portion 121c of the electrode supportdian inside portion (area closer to the
main body 10) 121d of the electrode support 12heénelectrode 312 as shown in Figure 51.

The other electrodes 311, 313, and 321 to 323laceformed in the same way. The
other components of the muscle electrostimulatiewiad 1 in this embodiment are
equivalent to the components of the muscle elemtnoation device 1 in Embodiment 1.
[0445]

In the muscle electrostimulation device 1 of Embuaaht 24, the peripheral portion
121b is thick, and a finger can be hooked to thigperal portion 121b to easily peel off the
electrodes 311 to 323 (electrode support 121) vithemuscle electrostimulation device is to
be removed from the person after the use. Thecenttion 121c and the inside portion
121d are thinner than the peripheral portion 12idb@n be more easily curved according to
the curve of the body compared to the periphergl@ol21b. As a result, the electrodes
311 to 323 are unlikely to be fallen from the s&inface 6 although the peripheral portion
121D is thick.

[0446]

As described, according to Embodiment 24, the teusectrostimulation device 1
can be provided, the device capable of attainiegetfects equivalent to the effects in
Embodiment 1, wherein the muscle electrostimulatievice can be easily removed from the
person after the use.

[0447]

(Embodiment 25)
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The muscle electrostimulation device of Embodin#nin the present invention will
be described.
[0448]

In the configuration disclosed on Patent Docunigtihe lid main body that supports
the electrodes has a uniform thickness in ther@detunit. Therefore, it is difficult to curve
the lid main body according to the curve of theyahd the electrodes may be fallen from
the skin surface during the use.

[0449]

The muscle electrostimulation device 1 of Embodtitr#h is configured as follows in
view of the problem. The same symbols are providdtle members equivalent to the
members of the muscle electrostimulation device thé preceding embodiments, and the
description of the members and the descriptiomefusage mode will not be repeated.
When the drawings used in the description of tmbadiment are the same as the drawings
in the preceding embodiments, the drawings in teegrling embodiments will be used.
[0450]

In the muscle electrostimulation device 1 of Embuaht 25, the peripheral portion
(edge opposite to the main body 10) 121b of thetdde support 121 is formed thinner than
the center portion 121c of the electrode suppottdrtl the inside portion (area closer to the
main body 10) 121d of the electrode support 12hénelectrode 312 as shown in Figure 52.

The other electrodes 311, 313, and 321 to 32alaceformed in the same way. The
other components of the muscle electrostimulatiewia® 1 in this embodiment are
equivalent to the components of the muscle elettnosation device 1 in Embodiment 1.
[0451]

The peripheral portion 121b is thin in the muskctrostimulation device 1 of
Embodiment 25, and the electrodes 311 to 323 caafigéy curved according to the curve of

the skin surface 6. This can prevent the elecg@&d to 323 from falling from the skin
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surface 6 during the use. Particularly, the ceistéat, and the configuration is suitable for
the rectus abdominis muscles 4 and the like in wthe outside is curved.
[0452]

As described, according to Embodiment 25, the meudectrostimulation device 1
can be provided, the device capable of attainiegeffects equivalent to the effects in
Embodiment 1 and capable of preventing the eleeg@11 to 323 from falling from the skin
surface 6 during the use.

[0453]
(Embodiment 26)

The muscle electrostimulation device of Embodinhin the present invention will
be described.
[0454]

In the configuration disclosed in Patent Docunierd highly rigid coin battery is
stored in the main body, and it is difficult to earthe main body along the body during the
use. Therefore, there is a room for improvememtrder to more surely curve the muscle
electrostimulation device along the body to impriwe adhesion between the muscle
electrostimulation device and the skin surface.

[0455]

The muscle electrostimulation device 1 of Embodit®6 is configured as follows in
view of the problem. The same symbols are providdtle members equivalent to the
members of the muscle electrostimulation device thé preceding embodiments, and the
description of the members and the descriptiomefusage mode will not be repeated.
When the drawings used in the description of tmbadiment are the same as the drawings
in the preceding embodiments, the drawings in teegquing embodiments will be used.

[0456]
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The muscle electrostimulation device 1 of Embodit®6 includes a flexible battery
instead of the coin battery 21 although not showixamples of the flexible battery include
a flexible aluminum battery and a lithium-ion segary battery using metal fiber technology.

The other components of the muscle electrostinmmatevice 1 of this embodiment
are equivalent to the components of the muscldrelamulation device 1 in Embodiment 1.
[0457]

The battery includes the flexible battery in thesele electrostimulation device 1 of
Embodiment 26, and the main body 10 containingotiteery can be easily curved along the
person 2 during the use. As a result, the mudetdrestimulation device 1 can be more
surely curved along the body to improve the admebatween the muscle electrostimulation
device 1 and the skin surface 6.

[0458]

As described, according to Embodiment 26, the teusectrostimulation device 1
can be provided, the device capable of attainiegetfects equivalent to the effects in
Embodiment 1 and capable of improving the adheseiween the device and the skin
surface.

[0459]
(Embodiment 27)

The muscle electrostimulation device of Embodini&hin the present invention will
be described.
[0460]

In the configuration disclosed in Patent Docuniernthe speaker can be embedded in
the main body to generate sound upon operationeolike. The speaker is usually made of
a highly rigid member, and if a highly rigid speakesimply included, it is difficult to curve
the main body along the body during the use. Theggthere is a room for improvement in
order to more surely curve the muscle electrost@tmh device along the body to improve

the adhesion between the muscle electrostimulakeice and the skin surface.
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[0461]

The muscle electrostimulation device 1 of Embodit®Y is configured as follows in
view of the problem. The same symbols are providdatie members equivalent to the
members of the muscle electrostimulation deviae thé preceding embodiments, and the
description of the members and the descriptiomefusage mode will not be repeated.
When the drawings used in the description of tmbadiment are the same as the drawings
in the preceding embodiments, the drawings in teegrling embodiments will be used.
[0462]

The muscle electrostimulation device 1 of Emboditr® includes a flexible speaker
instead of the speaker 43 although not shown. »amgle of the flexible speaker includes
a film speaker.

The other components of the muscle electrostinmnatevice 1 in this embodiment
are equivalent to the components of the muscldrekonulation device 1 in Embodiment 1.
[0463]

The muscle electrostimulation device 1 of Embodit® includes the flexible
speaker, and the main body 10 containing the lyattan be easily curved along the person 2
during the use. As a result, the muscle electragétion device 1 can be more surely
curved along the body to improve the adhesion betvilee muscle electrostimulation device
1 and the skin surface 6. When a film speakedagpted instead of the speaker 43, the
weight can be reduced.

[0464]

As described, according to Embodiment 27, the tewdectrostimulation device 1
can be provided, the device capable of attainiegetfects equivalent to the effects in
Embodiment 1, wherein the adhesion between thedand the skin surface 6 is improved.
[0465]

(Embodiment 28)
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The muscle electrostimulation device of Embodini&hin the present invention will
be described.
[0466]

In the configuration disclosed in Patent Docunierd rigid control board is stored in
the main body, and it is difficult to curve the méiody along the body during the use.
Therefore, there is a room for improvement in otdanore surely curve the muscle
electrostimulation device along the body to imprtwe adhesion between the muscle
electrostimulation device and the skin surface.

[0467]

The muscle electrostimulation device 1 of Emboditr#8 is configured as follows in
view of the problem. The same symbols are providdtle members equivalent to the
members of the muscle electrostimulation deviae theé preceding embodiments, and the
description of the members and the descriptiomefusage mode will not be repeated.
When the drawings used in the description of tmbadiment are the same as the drawings
in the preceding embodiments, the drawings in teegquing embodiments will be used.
[0468]

The muscle electrostimulation device 1 of Embodit®8 includes a board with
flexibility instead of the control board 41 althdugot shown. An example of the board
with flexibility includes a flexible board.

The other components of the muscle electrostinauatevice 1 in this embodiment
are equivalent to the components of the muscldreltamulation device 1 in Embodiment 1.
[0469]

In the muscle electrostimulation device 1 of Embewnt 28, the controller 40
includes the flexible board, and the main body d6taining the battery can be easily curved
along the person 2 during the use. As a resdtithscle electrostimulation device 1 can be
more surely curved along the body to improve theeawn between the muscle

electrostimulation device 1 and the skin surface 6.
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[0470]

As described, according to Embodiment 28, the feusectrostimulation device 1
can be provided, the device capable of attainiegetfects equivalent to the effects in
Embodiment 1, wherein the adhesion between thedearid the skin surface 6 is improved.
[0471]

(Embodiment 29)

The muscle electrostimulation device of Embodinghin the present invention will
be described.
[0472]

The electrode unit is fixed to the main body ia tonfiguration disclosed in Patent
Document 1, and the range for attaching both eldess is a significantly limited area.
Therefore, there is a problem that the distancerds both electrodes cannot be
appropriately adjusted.

[0473]

The muscle electrostimulation device 1 of Emboditr#® is configured as follows in
view of the problem. The same symbols are providdtle members equivalent to the
members of the muscle electrostimulation deviae thé preceding embodiments, and the
description of the members and the descriptiomefusage mode will not be repeated.
When the drawings used in the description of tmbadiment are the same as the drawings
in the preceding embodiments, the drawings in teegquing embodiments will be used.
[0474]

In the muscle electrostimulation device 1 of Embeht 29, the electrode unit 30 and
the main body 10 are integrally formed, and thetjof the electrode unit 30 and the main
body 10 is a bellows structure (what is calleddyed structure) although not shown. The
controller 40 stored in the main body 10 and tleetebde unit 30 are electrically connected
through a wire harness (not shown) laid in the nbaidy 10. The wire harness has a length

sufficient to allow electrically connecting the eti®de unit 30 and the main body 10 even
- 156 -



10

15

20

25

FTG-558PCT

when the bellows structure is extended to the mamirso that the electrode unit 30 and the
main body 10 are separated to the maximum extent.
[0475]

Instead of the wire harness, a conductive inktpdron the inner surface of the
electrode support 121 forming the bellows structney be used to electrically connect the
electrode unit 30 and the main body 10. The atberponents of the muscle
electrostimulation device 1 of this embodimentegaivalent to the components of the
muscle electrostimulation device 1 of embodiment 1.

[0476]

The joint of the electrode unit 30 and the maidyb®0 has a bellows structure in the
muscle electrostimulation device 1 of Embodimentdt® the distance between both
electrodes (distance between the first electrodemBl and the second electrode group) can
be easily and appropriately adjusted. Accordintjig,electrodes 311 to 323 can be easily
arranged at locations suitable for applying thetebstimulation to the muscles.  Although
the body constitution varies from person to persioa distance between the both electrodes
can be appropriately adjusted to easily handlentieidual differences.

[0477]

As described, according to Embodiment 29, the tewdectrostimulation device 1
can be provided, the device capable of attainiegeffects equivalent to the effects in
Embodiment 1 and capable of easily and appropyiaidjlusting the distance between the
electrodes (distance between the first electrodemBl and the second electrode group).
[0478]

(Embodiment 30)

The muscle electrostimulation device of Embodinghin the present invention will

be described.

[0479]
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In the configuration disclosed in Patent Docunienhe lid main body that supports
the electrodes has a uniform thickness around #ia body. Therefore, when the device is
to be attached to a portion, such as the arm antkth with curvature larger than the
abdomen or the like, the lid main body is not sudintly curved around the main body, and
the adhesion between the muscle electrostimulaiévite and the skin surface may be
reduced.

[0480]

The muscle electrostimulation device 1 of Emboditrd® is configured as follows in
view of the problem. The same symbols are providdatie members equivalent to the
members of the muscle electrostimulation device thé preceding embodiments, and the
description of the members and the descriptiomefusage mode will not be repeated.
When the drawings used in the description of tmbadiment are the same as the drawings
in the preceding embodiments, the drawings in teegrling embodiments will be used.
[0481]

In the muscle electrostimulation device 1 of Embwht 30, thin bodies 125a, 125D,
126a, and 126b formed in a groove shape are prdwad®ind the main body 10 on the outer
surface 121a of the electrode support 121 as siowigure 53. The thin body 125a is
formed to connect the pair of holes 18a on the upjgle Y1 along the virtual straight line
M1. The thin body 125b is formed to connect thie paholes 18b on the lower side Y2
along the virtual straight line M2.  On the conyrahe thin body 126a is formed to connect
one of the holes 18a on the upper side and orfeedidles 18b on the lower side in parallel
to the vertical direction (height direction Y). @&hhin body 126b is formed to connect the
other of the holes 18a on the upper side and ther off the holes 18b on the lower side in
parallel to the vertical direction (height directi¥).

Accordingly, the thin bodies 125a, 125b, 126a, &26b are formed to surround the

main body 10 and connect the four holes 18 fornmmedral the main body 10.
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The other components of the muscle electrostinauatevice 1 in this embodiment
are equivalent to the components of the muscldrelanulation device 1 in Embodiment 1.
[0482]

In the muscle electrostimulation device 1 of Embuaaht 30, the thin body 125a
allows the device to easily bend at the positiothefvirtual straight line M1, and the thin
body 125a allows the device to easily bend at trggtion of the virtual straight line M2.
Therefore, the muscle electrostimulation devicard loe bent at the positions to easily attach
and wind the device around a part, such as theaadhthe leg, with curvature larger than the
abdomen 3. As a result, the adhesion between tiseleelectrostimulation device 1 and
the skin surface increases. For example, to atteecdevice to the arm, the main body 10 is
put on the arm such that the lateral direction Kcides with the extending direction of the
arm, the central electrode pair 302 is attachetdarm, and the upper electrode pair 301
and the lower electrode pair 303 are bent alongitiigal straight lines M1 and M2 such as
to wind the electrode pairs around the arm. Is Wy, the energization direction (lateral
direction X) of the muscle electrostimulation devic coincides with the extending direction
of the muscles of the arm, and the electrostimuatan be effectively applied to the muscles
of the arm.

[0483]

The muscle electrostimulation device 1 of this ediiment can also be easily bent at
the positions of the thin bodies 126a and 126b. cofdingly, since the central electrode pair
302 can be easily bent parallel to the height tdmacy, the device can easily follow the
curve of the skin surface, and the adhesion betwezmuscle electrostimulation device 1
and the skin surface increases.

[0484]

As described, according to Embodiment 30, the feusectrostimulation device 1

can be provided, the device capable of attainiegeffects equivalent to the effects in

Embodiment 1, wherein the adhesion between thedearid the skin surface, particularly,
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the skin surface of a part with relatively largevaiure such as the arm and the leg, is

increased.
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CLAIMS

[Claim 1]

A muscle electrostimulation device comprising:

a main body; a power source stored in the mairy;bad electrode unit that receives
power from the power source; a controller that castsupply of power to the electrode unit;
and an operation unit configured to be capabléhahging a control mode of the controller,
the device being configured to bring the electrodi¢ into contact with an abdomen of a
person to apply electrostimulation to the abdonadrerein

the electrode unit comprises: a first electrodmigrextended from the main body so
as to be disposed in a right direction of the persith respect to a center line parallel to a
height direction of the person and passing thraugbnter of the main body when the device
is attached to a middle of the abdomen; and a skelectrode group extended from the main
body so as to be disposed in a left direction efglrson with respect to the center line,

the first electrode group and the second electgodep are configured to be
electronically connected via the person, and tts¢ électrode group and the second electrode
group comprise four or more electrodes in total.

[Claim 2]

The muscle electrostimulation device accordingléom 1, wherein

the first electrode group and the second electgodep comprise the same number of
the electrodes.

[Claim 3]

The muscle electrostimulation device accordinglém 2, wherein

the electrodes included in the first electrodaugrand the electrodes included in the
second electrode group are disposed line-symmkyrigah respect to the center line when
the device is attached to the abdomen.

[Claim 4]
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The muscle electrostimulation device accordingrtg one of claims 1 to 3, wherein

the first electrode group comprises a pluralitglgictrodes arranged in the height
direction when the device is attached to the abdgmued the second electrode group
comprises a plurality of electrodes arranged inhisight direction when the device is
attached to the abdomen.
[Claim 5]

The muscle electrostimulation device accordingrtg one of claims 1 to 4, wherein

each of the first electrode group and the sectaatrede group comprises three
electrodes.
[Claim 6]

The muscle electrostimulation device accordingléam 5, wherein

in the height direction of the person when theickeis attached to the abdomen, the
first electrode group and the second electrodeyame configured to form: an upper
electrode pair at uppermost positions; a lowertedde pair at lowermost positions; and a
central electrode pair at positions between theeupfectrode pair and the lower electrode
pair, and the central electrode pair projectssrektending direction from the main body
more than the upper electrode pair and the lovestrelde pair.
[Claim 7]

The muscle electrostimulation device accordingléam 6, wherein

the upper electrode pair projects in the extendingction from the main body more
than the lower electrode pair.
[Claim 8]

The muscle electrostimulation device accordingrtg one of claims 1 to 7, wherein

notches cut toward the main body are formed beatwlee electrodes adjacent to each

other in the first electrode group and the secdect®de group.
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