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To Improve the effect and the safety of Kaatsu training. A training system includes a tight fitting device which Is intended to be
placed around a compressed range of an arm or a leg and which has a pneumatic bag, and a training device adapted to control

the compression pressure that is applied to a compressed range by the tight fitting device by means of supplying air to the
pneumatic bag of the tight fitting device or removing the air from the pneumatic bag. The training device supplies the air to the
pneumatic bag and removes the air from the pneumatic bag in such a manner that the compression pressure that is applied by the

tight fitting device to the compressed range oscillates between an upper peak and a lower peak within a range lower than an

appropriate pressure.
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ABSTRACT

To improve the effect and the safety of Kaatsu training.

A training system includes a tight fitting device which 1s
intended to be placed around a compressed range of an arm or a leg
and which has a pneumatic bag, and a training device adapted to

control the compression pressure that 1s applied to a compressed

range by the tight fitting device by means of supplying air to the

pneumatic bag of the tight fitting device or removing the alr from

the pneumatic bag. The training device supplies the alr to the

pneumatic bag and removes the air from the pneumatic bag in such
a manner that the compression pressure that is applied by the tight
fitting device to the compressed range oscillates between an upper

peak and a lower peak within a range lower than an appropriate

pressure.
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DESCRIPTION

PRESSURIZED-TRAINING APPARATUS AND CONTROL METHOD FOR THE SAME

5 TECHNICAL FIELD

The present invention relates to a training device for the
muscle development. More particularly, the present 1invention
relates to a training device suiltable for Kaatsu training with which
people having no motor abnormalities as well as people having motor

10 abnormalities can develop their muscles in an effective manner.

BACKGROUND ART

The present 1nventor has conducted studles for some time 1n
order to work out a muscle development method for easy, safe, and
15 effective muscle development, and outcomes were compiled into a

patent application having Japanese Patent Application No. 5-313949,

which has been granted as Japanese Patent No. 26704Z1.

The muscle development method according to the patent 1in

question 1s a distinctive and nonconventional one that involves the

20 application of pressure. The muscle development method

(hereinafter, referred to as the “Kaatsu training™ method”) is based

on the followlng theoretical concept.

P

Muscles are composed of slow-twitch muscle fibers and

fast—-twitch muscle fibers. Slow—-twitch muscle fibers are limited

25 in their potential for growth. Accordingly, it is necessary to

recruit fast-twitch muscle fibers of the slow—-and fast-twitch

muscle fibers 1n order to develop muscles. Recruitment of

fast-twitch muscle fibers causes lactic acid buildup 1n themuscles,

which triggers secretion of growth hormone from the pituitary. The
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P
p—

growth hormone has effects of, for example, promoting muscle growth

and shedding body fat. This means that recruitment and fatigue of

fast-twitch muscle fibers results 1n development of fast-twitch

muscle fibers and, 1n turn, the entire muscles.

Slow—twitch muscle fibers and fast—-twitch muscle fibers are

different from each other i1n terms of the followling. Slow—-twitch

#

muscle filbers consume oxygen for energy and are recrulted for

low—intensity activities. On the other hand, fast-twitch muscle

fibers provide for activities even when no oxygen 1s present.

During high intense activities, the fast—-twitch muscle fibers are

recruited after the recruitment of the slow-twitch muscle fibers.

This means that 1t 1s necessary to cause the earlier recruited

slow—-twitch muscle fibers to exhaust first in order to recruit

fast-twitch muscle fibers.

Conventional muscle development method uses heavy exercises

with, for example, a barbell to cause the slow-twitch muscle fibers

-

to exhaust, and after which the fast-twiltch muscle fibers are

recrulted. This approach requilires a significant amount of

exercises for the recruitment of the fast-twitch muscle fibers, 1s
time-consuming, and tends to increase the burden on muscles and
jolnts.

As an alternative approach, when doing muscle exercises with

a predetermined range on the muscles near the proximal end of the

limb being tightened by application of a pressure to restrict the

blood flow to the distal portion from the tightened range, the

slow—-twitch muscle fibers which require oxygen for energy will be

exhausted in a short period of time because 0of the reduced oxygen

delivery to muscles. Thus, muscle exerclses wlth blood-flow

restriction by application of a pressure will result 1n recrultment
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of the fast-twitch muscle fibers without needing a large amount of

exercilses.

In addition, restriction of the blood flow by pressure
application makes 1t hard to get the lactic acid that has built up
1n the muscles, out of the muscles. The lactic acid level 1s more
likely torise and amuch larger amount of growth hormone is secreted,

as compared with the case where the blood flow 1s unrestricted.

Based on this theoretical concept, restriction of the muscle
blood flow can result in significant development of the muscles.

The Kaatsu training method 1s premised on the theoretical

concept of muscle development by the restriction of the blood flow.

More specifically, an appropriate compression pressure is applied

to muscles at one or more predetermined range (s) near the proximal

end of the limb to restrict the blood flow to the distal portion

from the tightened range. The compression pressure puts on the
muscles an appropriate load attributed to the decrease in blood flow,
thereby causing muscle fatigue and, in turn, effective development

of the muscles.

—
p—
h—

The Kaatsu training method has a remarkable feature o:

allowing muscle development without any exercises because of its

mechanism of developing muscles by putting on the muscles a load

attributed to the decrease i1in blood flow. With this feature, the

Kaatsu tralning method 1s highly effective for the recovery of motor
abllity 1n people with 1mpalred motor function, e.g., the elders

Or an 1njured person.

In addition, the Kaatsu training method can compensate for
a total amount of load that 1s placed on the muscles by putting on

the muscles a load attributed to reduced blood flow. When combined

wlth some exerclses, the method advantageously reduces an

3
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exerclse-related load as compared with conventional methods. This

feature produces effects of reducing possible risks of Jolnt—- or

muscle—damages and shortening a necessary time period for training,

because 1t can decrease the amount of muscle exercises for the muscle

development.

It should be noted that, for the implementation of the Kaatsu
trainingmethod, such a tool or device is essential that can restrict

the blood flow through the muscles intended to be developed and that

_

can preclsely adjust the degree of blood flow restriction. 1In

particular, the ability of precisely adjusting the degree of blood

flow restriction in muscles is extremely important for a better

effect as well as higher safety of the Kaatsu training method.

The present inventor has made studies for the Kaatsu training

F
p—

method and, in the course of these studies, devised an invention

relating to a muscle development tool as disclosed in Japanese
Patent Application No. 8-248317. The subject invention comprises
a tight fitting device having a hollow band and a rubber-made

pneumatic bag provided therein. Muscles are tightened and a desired

compression pressure is applied thereto by introducing gas to the
tube while the tight fitting device is placed around the muscles
at a predetermined range.

Such type of a muscle development tool that uses gas for
applying a pressure has an advantage of detailed control of the
compression pressure by means of measuring the gas pressure within

the pneumatic bag.

In addition, this type of a muscle development tool can vary
the compresslon pressure to be applied to a compressed range of the
limb merely by means of changing the gas pressure within the

pneumatic bag. It is thus easy to vary the compression pressure

4
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with time.

The present 1nventor has performed the Kaatsu training using
the muscle development tool of the type that uses gas to apply a
pressure. During this process, the present inventor has noticed

that the effects of the Kaatsu training can be improved when the

compression pressure 1s controlled in a different manner from the

one used conventionally.

Therefore, an object of the present invention is to provide

a technique with which the effects of the Kaatsu training can be

improved and the Kaatsu training can be expanded further.

SUMMARY OF THE INVENTION

As described above, the Kaatsu training involves application
of a compression pressure to a predetermined range of the limb in

order to restrict the blood flow to the distal portion from the

tightened range of the limb, thereby to develop the muscles. The
Kaatsu training can be used regardless of whether the 1imb receiving
the compression pressure is exercised or is resting, but the muscles
can be developed more effectively in combination with some exercises
as described above.

The present inventor has noticed that, by increasing and

decreasing a compression pressure for the Kaatsu training, a distal

portion of the limb from the range receiving a compression pressure
exhibited a similar phenomenon to that observed when the muscles
of the same distal portion are exercised. This suggests that the

limb receiving the compression pressure will have an effect similar

to that obtained during intermittent exercises, merely by means of

changing the compression pressure applied to a predetermined range

of the 1limb.
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The present 1nventor has made further studies according to

this finding and has noticed the following two points.

First, the Kaatsu training for the same time period provides
a higher effect when the Kaatsu training is performed while the

compression pressure 1s increased and decreased than when the Kaatsu

tralning 1s performed without any increase or decrease of the

compresslon pressure, e€.g., by means of continuously applying an

P
p—

appropriate constant compression pressure for the restriction of

the blood to a predetermined range of the limb. This effect is

herelnafter referred to as “training effect improvement effect”.

The second notice 1s as follows.

There 1s a case where a normally-expected compression
pressure should not be applied to a predetermined range of the limb
during the Kaatsu training. This is because, when the person who
recelves the Kaatsu training is in poor physical condition or is

not well familiar with the Kaatsu training, sudden application of

a large compression pressure to the limb may cause stoppage of the
blood flow rather than the restriction of it through the distal
portion of the limb from the tightened range. The stoppage of the
blood flow 1s potentilally harmful to health of the person who

recelves the Kaatsu training, depending on its degree, instead of

achieving an effect of the Kaatsu training. In such a case, the
stoppage of the blood flow 1s less likely to be caused when a

normally-expected compression pressure 1is applied after a

compression pressure 1s varied up and down without exceeding the

normally—-expected compression pressure. Appropriate increase and
decrease of the compression pressure can prevent almost completely

the blood flow from being stopped. With this, effects of the Kaatsu

training are achieved more easily and the safety of the Kaatsu

6
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training is improved. This is the second point that the present

1nventor has noticed. This effect is hereinafter referred to as

the “safetv 1mprovement effect”.
Y

In the present 1nventor’s view, the reason why the safety

improvement effect is obtained lies in the fact that the increase
and decrease of the compression pressure within a pressure range
pelow the normally-expected compression pressure would produce an

effect of so—called warm—up exercises.

The present 1nvention is based on the aforementioned findings
of the present 1nventor that have obtained during the course of the
repeated studies on the Kaatsu training. It is achieved by using
a tight fitting device with which a compression pressure to be
applied to a compressed range of the limb can be varied simply by
means of changing the gas pressure within a pneumatic bag which

facllitates increasing and decreasing of the compression pressure.

The inventlion based on the first point that the present

inventor has noticed 1s as follows.

The 1nvention 1s a training device used in combination with

a tight fitting device comprising a band having a length sufficient

to be placed around a predetermined range of a limb; an air-tight

pneumatic bag provided in or on said band; and fastening means

provided on said band, for fastening said band on the predetermined

range when said band is placed around said predetermined range of
the limb; the tight fitting device being adapted to apply a
predetermined compression pressure to the predetermined range of

the limb when said pneumatic bag is filled with gas, the

predetermined compression pressure having a magnitude that causes

restriction of the blood flow through a distal portion from the

predetermined range, the training device being adapted to control

7
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sald compresslion pressure. This tralining device comprises

pressure adjusting means adapted to introduce gas into said

pneumatic bag through a predetermined tube and to remove the gas

from said pneumatic bag; and control means for controlling said

pressure adjusting means to change said compression pressure. Said

control means 1s adapted to control said pressure adjusting means

in such a manner that said compression pressure that 1s applied by

said tight fitting device to said predetermined range oscilllates

between levels of upper and lower peaks, the upper peak contained

in an appropriate range of pressures to restrict the blood pressure

through the distal portion from salid predetermined range, the lower
peak representing the level of a pressure lower than the next

precedlng upper peak.

The training device provides the aforementioned training

effect i1mprovement effect.

A equivalent effect to that obtainedwith this trainingdevice

can be obtalined through the following method.

The method 1is used 1in combination with a tight fitting device

comprising a band having a length sufficient to be placed around

a predetermined range of a 1imb; an air-tight pneumatic bag provided

in or on said band; and fastening means provided on said band, for

fastening said band on the predetermined range when said band 1s
placed around said predetermined range of the limb; the tight
fitting device beling adapted to apply a predetermined compression

pressure to the predetermined range of the limb when sald pneumatic

bag 1s filled with gas, the predetermined compression pressure

having a magnitude that causes restriction of the blood flow through
a distal portion from the predetermined range, the method being

carried out by control means of a training device adapted to control

8
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sald compression pressure, the training device comprising: pressure

adjusting means adapted to introduce gas into said pneumatic bag

through a predetermined tube and to remove the gas from said

pneumatic bag,; and said control means for controlling said pressure

adjustingmeans to change said compression pressure. In thismethod,
sald control means controls said pressure adjusting means in such
a manner that said compression pressure that is applied by said tight
fltting device to said predetermined range continuously oscillates
between levels of upper and lower peaks, the upper peak contained
1n an appropriate range of pressures to restrict the blood pressure
through the distal portion from said predetermined range, the lower
peak representing the level of a pressure lower than the next
preceding upper peak.

The 1nvention based on the second point that the present
inventor has noticed 1s as follows.

The i1nvention 1s a training device used in combination with
a tight fitting device comprising a band having a length sufficient
to be placed around a predetermined range of a limb; an air-tight
pneumatic bag provided in or on said band; and fastening means
provided on sald band, for fastening said band on the predetermined
range when sald band 1s placed around said predetermined range of
the limb; the tight fitting device being adapted to apply a
predetermined compression pressure to the predetermined range of
the limb when said pneumatic bag 1is filled with gas, the
predetermined compression pressure having a magnitude that causes
restriction of the blood flow through a distal portion from the

predetermined range, the training device being adapted to control
sald compression pressure. The training device comprises pressure

adjusting means adapted to introduce gas into said pneumatic bag

9
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through a predetermined tube and to remove the gas from said

pneumatic bag; and control means for controlling said pressure
adjusting means to change said compression pressure, said control
means belng adapted to control saild pressure adjusting means in such

a manner that said compression pressure that is applied by said tight

—

fitting device to sailid predetermined range osclllates between

levels of upper and lower peaks before 1t reaches to an appropriate

pressure to restrict the blood pressure through the distal portion

from said predetermined range, the upper peak contalned 1in a range
of pressures lower than the appropriate pressure, the lower peak

representing the level of a pressure lower than the next preceding

upper peak.

The trainling devlice provides the aforementioned safety
1mprovement effect.

A equivalent effect to that obtainedwith this trailningdevice
can be obtained through the following method.

The method 1s used 1n combination with a tight fitting device
comprlsling a band having a length suffilicient to be placed around
a predetermined range of a 1l1mb; an air-tight pneumatic bag provided

in or on saild band; and fastening means provided on saild band, for

fastening said band on the predetermined range when said band 1is
placed around saild predetermined range of the 1limb; the tight
fitting device beling adapted to apply a predetermined compression

pressure to the predetermined range of the 1limb when said pneumatic

bag 1s filled with gas, the predetermlined compresslon pressure

having a magnitude that causes restriction of the blood flow through

a distal portion from the predetermined range, the method being

P

carried out by control means of a training device adapted to control

sald compression pressure, the trainingdevice comprising: pressure

10
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adjusting means adapted to introduce gas 1nto said pneumatic bag

through a predetermined tube and to remove the gas from said

pneumatic bag; and said control means for controlling said pressure

adjustlingmeans to change said compression pressure. Inthismethod,
salid control means controls said pressure adjusting means in such

a manner that said compression pressure that 1s applied by said tight

- N

fitting device to sald predetermined range osclllates between

P

levels of upper and lower peaks before 1t reaches to an appropriate

pressure to restrict the blood pressure through the distal portion

from salid predetermined range, the upper peak contained 1n a range

P

of pressures lower than the appropriate pressure, the lower peak

representing the level of a pressure lower than the next preceding

upper peak.

It 1s enough for the control means 1n the aforementioned
invention having the safety 1mprovement effect to control, as
described above, the pressure adjusting means 1n such a manner that
the compression pressure that 1s applied by the tight fitting device
to the predetermined range of the limb oscillates between levels
of upper and lower peaks before 1t reaches to an approprilate pressure
to restrict the blood pressure through the distal portion from the
predetermined range, the upper peak contalined 1n a range of
pressures lower than the appropriate pressure, the lower peak
representing the level of a pressure lower than the next preceding
upper peak.

For example, the control means may be adapted to control said
pressure adjusting means 1n such a manner that the compression
pressures that are applied by said tight fitting device to said
predetermined range during sald upper peaks on the second time and

later are equal to or higher than the compression pressure applied

11
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by saild tight fitting device to said predetermined range during the

next preceding upper peak. In such a case, the compression pressure
during the upper peak can be increased gradually because the
compression pressure that is applied to the predetermined range of
the limb during one upper peak 1is equal to or higher than the
compression pressure durling the next preceding upper peak. This
can provide an effect similar to that obtained when intermittent

exercilses are performed at a gradually increasing intensity, so that

there 1s a reduced risk of stoppage of the blood flow when an
appropriate pressure to restrict the blood flow is applied to the
limb. The control means may control the pressure adjusting means

F

1in such a manner that the level of the compression pressure that

1s applied by the tight fitting device to the predetermined range

of the limb during the second or later upper peak(s) exceeds the

level of the compression pressure that is applied by the tight

fitting device to the predetermined range during the next preceding

upper peak.

In addition, said control means may be adapted to control said
pressure adjusting means 1n such a manner that said upper peaks and
sald lower peaks alternate with each other at least twice before
sald appropriate pressure is applied. The upper and the lower peaks
repeated about this number of cycles can further reduce the risk
of stoppage of the blood flow when an appropriate pressure to
restrict the blood flow is applied to the limb. Of course, the upper
and the lower peak may be repeated more number of times. About eight

repeated cycles of the upper and the lower peaks can significantly

reduce the risk of stoppage of the blood flow.
Said control means may also be adapted to control said

pressure adjusting means in such a manner that it takes at least

12
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two minutes from the beginning of the first upper peak to the time
instant at which sald compression pressure reaches said appropriate

pressure. This amount of time can further reduce the risk of

stoppage of the blood flow when an appropriate pressure to restrict

the blood flow 1s applied to the limb. Of course, a longer period

of time may be used to alternate the upper and the lower peaks before

an approprilate pressure to restrict the blood flow is applied to

the limb.

The followlng applies to both the invention having the

training effect improvement effect and the invention having the

safety improvement effect.

Sald control means may be adapted to control said pressure
adjusting means 1n such a manner that said upper peak alternates
wlth said lower peak in order to produce, even when the 1imb on which
sald tight fitting device is placed around is resting, the blood
flow through the distal portion from said predetermined range that
1s simllar to the blood flow obtained through the limb during

intermittent exercises. By controlling the pressure adjusting

means so that the upper and the lower peaks as described above are

1)

fect or a better

repeated, a better training effect i1mprovement e:
safety 1mprovement effect can be obtained.

Sald control means may be adapted to control said pressure
adjusting means in such a manner that the compression pressure that
1s applied by said tight fitting device to said predetermined range

during said lower peak becomes lower by 30 mmHg than the compression

pressure applied by said tight fitting device to said predetermined

range durlng the next preceding upper peak. This indicates the

relationship between the adjacent upper and lower peaks. With a

difference of at least 30 mmHg between the levels of the compression

13
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pressure durlng the adjacent upper and lower peaks, the training

in

.

fect 1mprovement effect or the safety improvement effect can be

obtained.

The compression pressures to be applied to the compressed

range during the upper peak(s) and the lower peak(s) are determined

appropriately depending on the sex, age, and a personal history of
training of the person who recelves the Kaatsu training as well as
the type of the compressed range (1.e., whether the compressed range
1s on an arm or a leg). The compression pressures to be applied
to the compressed range during the upper peak(s) and the lower

peak (s) will have various values depending on the aforementioned

conditions.
Salid control means may be adapted to control said pressure

adjusting means in such a manner that, when said predetermined range

1s on an arm, the compression pressure during said upper peak becomes
approximately equal to the systolic blood pressure of the person
who receilves the Kaatsu training. This is the most general way of
determining the compression pressure during the upper peaks.
Accordingly, the systolic blood pressure of the person who receives
the Kaatsu training would be one indication when determining the
compression pressure durlng the upper peaks in the Kaatsu training
for arms. Saidcontrol meansmay be adapted to control said pressure
adjusting means 1n such a manner that, when said predetermined range
1s on a leg, the compression pressure during said upper peak becomes
approxilmately equal to the systolic blood pressure plus 20 mmHg,
of the person who receilves the Kaatsu training. Accordingly, the

systolic blood pressure plus 20 mmHg of the person who receives the
Kaatsu tralning would be one indication when determining the

compression pressure during the upper peaks 1n the Kaatsu training

14
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for legs.

Sald control means may be adapted to control said pressure
adjusting means 1n such a manner that the compression pressure
during said lower peak becomes about 30 mmHg when the compression
pressure durlng the next preceding upper peak is lower than 100 mmHg,
and that the compression pressure during said lower peak becomes
about 50 mmHg when the compression pressure during the next
preceding upper peak is equal to or higher than 100 mmHg. This
provides an 1ndication indetermining the values for the compression
pressure that 1s applied by the tight fitting device to the
compressed range of an arm or a leg during the lower peaks. The
values are versatlle common ones.

Said control means may be adapted to control said pressure
adjusting means in such a manner that the compression pressure that
1s applied by said tight fitting device to said predetermined range
during said lower peak becomes approximately equal to a natural

compression pressure which 1s the compression pressure obtained

when sald tight fitting device is placed around said predetermined
range. This means that the pressure within the pneumatic bag of
the tight fitting device is adjusted to be around normal pressure
during the lower peak.

The tight fitting device in the training device according to
the present 1nvention may be a single device or a combination of
two or more devices. When two or more tight fitting devices are

used, the pressure adjustling means may be equal in number to the

tight fitting devices. The control means controls each of the

pressure adjusting means equally or differently. When the number

of the pressure adjusting means 1s two ore more and 1s equal to the

number of the tight fitting devices, the number of the control means

15
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may be equal to the number of them.

A slight fluctuation of the compression pressure during a

period of a single upper or lower peak can be tolerated when the

upper or lower peak lasts for a certain period of time.

3
BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 1s a view schematically showing the entire
configuration of a tralning system according to an embodiment of
the present i1invention;

10 Fig. 2 is a perspective view showing a tight fitting device
contained in the training system shown in Fig. 1;

Fig. 3 1s a view for use in describing how a tight fitting
device for arms contained in the training system shown in Fig. 1
1s used;

15 Fig. 4 is a view for use in describing how a tight fitting
device for legs contailned in the training system shown in Fig. 1
1s used;

Fig. 5 1s a view schematically showing an internal structure
of a tralning device contained 1in the training system shown in Fig.

20 1

F1g. 6 1s a view showling a hardware configuration of a control
device contained in the system shown 1n Fig. 1;
Fig. 7 1s a view showing a functional block that is generated
inslide the control device contained in the system shown in Fig. 1;
25 Fig. 8 is a view showing an exemplified variation over time

of the compression pressure that i1s applled to a compressed range

in a preparation mode for arms;

F1g. 9 1s a view showlng an exemplifled variation over time

- the compression pressure that 1s applied to a compressed range

O

Ld
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a preparation mode for legs;

F1g. 10 1s a view showing an exemplified variation over time

the compression pressure that is applied to a compressed range

a normal mode for arms;

Fig. 11 1s a view showing an exemplified variation over time
the compression pressure that 1s applied to a compressed range
a normal mode for legs;

Fig. 12 1s a view showing an exemplified variation over time

the compression pressure that is applied to a compressed range

an arm according to a modified version 1;

Fig. 13 1s a view showing an exemplified variation over time

the compression pressure that 1s applied to a compressed range

a leg according to a modified version 1;

F1g. 14 1s a view showing an exemplified variation over time
the compression pressure that i1s applied to a compressed range
an arm according to a modified version 2; and

Fig. 15 1s a view showing an exemplified variation over time

the compression pressure that is applied to a compressed range

a leg according to a modified version 2.

BEST MODES FOR CARRYING OUT THE INVENTION

Referring to the drawlings, a preferred embodiment of the

present invention 1s described.

Fig. 1 1s a viliew schematically showing the entire

conflguration of a training system according to an embodiment of

the present 1nvention.

As shown in Fig. 1, the training system 1n this embodliment

comprises a tight fitting device 100 and a tralning device 200.

The tight fitting device 100 1in this embodiment is configured
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in a manner as shown in Figs. 2, 3, and 4. Fig. 2 is a perspective

view showing an embodiment of the tight fitting device 100.

Figs.

3 and 4 are perspective views for use in describing how the tight

fitting device 100 is used.

The tight fitting device 100 in this embodiment is a set of

a plurality of, more specifically, four tight fitting devices as

-

shown in Fig. 1. The reason why the number of the tight fitting

devices 100 is four is to apply a pressure to both arms and legs

of a person who uses the Kaatsu training method. Of the tight

10 fitting devices 100 in this embodiment, tight fitting devices 100A

are for arms (intended to be placed around each arm to apply a

pressure thereto) whereas tight fitting devices 100B are

for legs

(Intended to be placed around each leg to apply a pressure thereto) .

The number of the tight fitting devices 100 is not necessarily four.

15 It may be any number equal to or larger than one. The number of
the tight fitting devices 100A for arms is not necessarily the same

as the number of the tight fitting devices 100B for legs. More than

four tight fitting devices 100 may be used when two or more persons

recelve the Kaatsu training at once.

20

BEach of the tight fitting devices 100 in this embodiment is

intended to be placed around a predetermined range of muscles of

any one of the limbs. It tightens the predetermined range of the
muscles and applies a predetermined compression pressure to the

predetermined range of the muscles. In addition, it can apply

20 varying compression pressures to the predetermined range of an arm

or a leg, as described below. Each of the tight fitting devices

100 basically comprises, in this embodiment, a band 110, a pneumatic

bag 120 and a fastening member 130.

The band 110 may be any one of suitable materials as long as
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1t can be placed around the predetermined range (the predetermined

range 1s generally a position near the proximal end of an arm or

the proximal end of a leg which the position is suitable for

restricting the blood flow when tightened fromoutside; hereinafter,

1t 1s referred to as a “compressed range”) where the tight fitting

device 100 1s placed around.

The band 110 1in this embodiment 1s, but not necessarily so,

P

made of an elastic or stretch material. More specifically, it is

made of a neoprene rubber.

The band 110 in this embodiment may be determined depending

on circumferential lengths of the compressed ranges (around which
the tight fitting devices 100 are placed) of a person who uses the
Kaatsu training method. The length of the band 110 is required to
be longer than the circumferential lengths of the compressed ranges.
The band 110 1n this embodiment has a length more than the double

of the circumferential lengths of the compressed ranges. The length

of each band 110 for the tight fitting devices 100A for arms 1n this

embodiment 1s determined 1n consideration with the circumferential

length of 26 cm of an arm of the person who receives the Kaatsu

training. Specifically, the lengthof thebandis 90cm. The length

of each band 110 for the tight fitting devices 100B for legs 1s

determined 1n consideration with the circumferential length of 45
cm of a leg of the person who receives the Kaatsu training.
Speclifically, the length of the band i1s 145 cm.

The width of the band 110 in thilis embodiment may sultably be
determined for the compressed range around which the tight fitting

device 100 1s placed. For example, the band 110 for the tight

fitting devices 100A for arms may have a width of about 3 cm, and

the band 110 for the tight fitting devices 100B for legs may have
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a width of about 5 om.

The pneumatic bag 120 is attached to the band 110. The

pneumatic bag 120 in this embodiment is attached to the band 110

on one side thereof. The pneumatic bag 120 may be attached to the

pand 110 1n a different manner. For example, the pneumatic bag 120

may be provided inside the band 110 when it is formed to have a hollow

inner space.

The pneumatic bag 120 is, but not necessarily so, attached

to the band 110 so that one end thereof is aligned to one end of

the pand 110 (the lower end of the band 110 in Fig. 2). The pneumatic
bag 120 1s an air-tight bag made of an air-tight material. The

pneumatic bag 120 in this embodiment is made of, for example, an

elastic or stretch rubber similar to that used for a rubber cuff

in a manchette. Thematerial of the pneumatic bag 120 is not limited

thereto. Any one of air-tight material may be used.
The length of the pneumatic bag 120 in this embodiment is,

but not necessarily so, approximately equal to the circumferentia:

length of the compressed range. In this embodiment, each pneumatic

bag 120 of the tight fitting devices 100A for arms has a length of

25 cm, and each pneumatic bag 120 of the tight fitting devices 110B

for legs has a length of 44 cm.

The width of the pneumatic bag 120 may suitably be determined

for the compressed range around which the tight fitting device 100

1s placed. In this embodiment, the pneumatic bag 120 for the tight

fitting devices 100A for arms has a width of about 3 cm, and the

pneumatic bag 120 for the tight fitting devices 100B for legs has

a width of about 5 cm, which does not always apply.
The pneumatic bag 120 has a connection port 121 communicated

with the inside of the pneumatic bag 120. The connection port is
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used to connect to the training device 200 via a connection pipe

F

- a sultable tube such as a rubber tube. As will be

300 formed o1

described below, gas (air in this embodiment) is supplied to and

removed from the pneumatic bag 120 via the connection port 121.

The fastening member 130 1is for fastening the band 110 while

1t 1s placed around the compressed range. The fastening member 130

1n this embodiment is a surface fastener provided on the same surface

of the pneumatic bag 120 of the band 110 at the other end (the upper

end of the band 110 in Fig. 2) of the band 110. The fastening member

130 can be fastened to any part of the entire surface of the band

110 on the side opposite to the pneumatic bag 120.

When alr 1s supplied to the pneumatic bag 120 after the band

110 1s placed around the compressed range and the band 110 is fastened
by using the fastening member 130, the tight fitting device 100

compresses the muscles and applies the compression pressure. When

the alir 1s removed from the pneumatic bag 120 under such a

circumstance, the compression pressure applied by the tight fitting

device 100 to the muscles is reduced. A natural compression
pressure 1n thils invention represents the pressure that is applied
py the tight fitting device 100 to the compressed range at the very
beginning when the tight fitting device 100 is fastened.

The tralning device 200 i1s a device that can supply gas to

the pneumatic bag 120 and can remove air from the pneumatic bag 120.

In addition, the training device 200 performs automatic control of

supplying and removing the gas to and from the pneumatic bag 120.

The training device 200 may have any one of suitable configurations
as long as 1t can supply gas to the pneumatic bag 120, can remove
the gas from the pneumatic bag 120, and can perform the

aforementioned automatic control.
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A schematic illustration of an exemplary configuration of the
training device 200 is given in Fig. 5. As shown in Fig. 5, the

training device 200 comprises four pumps 210 and a control device

220. In this embodiment, the tralnling device 200 has a casing 1in
which the pumps 210 and the control device 220 are housed. An i1nput

device 1s provided outside the casingbut 1t 1snot 1llustrated here.

The four pumps 210 are associlated with four tight fitting
devices 100, respectively. In this embodiment, the pumps 210
represent pressure adjusting means 1n the present i1nvention.

Fach of the pumps 210 has a function to suck the gas (air 1n
this embodiment) that i1s present around 1t and supply the gas to
the outsilde via a pump connection port 211 described below. The
pump 210 has a valve 212 so that the gas within the pump 210 can

be discharged to the outside by means of opening the valve 212. Each

of the four pumps 210 has the pump connection port 211 and 1is
connected to the pneumatic bag 120 through the connection pipe

connected thereto and the connection port 121. When the pump 210

supplies the gas, the gas 1s introduced into the pneumatic bag 120.
When the pump 210 opens the valve 212, the gas 1s removed from the

pneumatic bag 120. The valve 212 1s not necessarilly provided on

the pump 210. It may be provilided at any position 1n the route from

the pump 210 to the pneumatic bag 120.

The pump 210 contalns a pressure gauge which 1s not shown with
which the air pressure within the pump 210 can be measured. The
alr pressure within the pump 210 1s, of course, equal to the air

pressure within the pneumatic bag 120.

The control device 220 1is for controlling the pump 210. The

control device 220 controls the supply of air to the pneumatic bag

120 of the tight fitting device 100 by means of driving the pump
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210 while the valve 212 is closed as well as the removal of the air

within the pneumatic bag 120 while the valve 212 of the pump 210

is opened. That is, the control device 220 1is for controlling the
pump 210 including the opening and closing of the valve Z21Z2.

An internal configuration of the control device 220 1s shown
in Fig. 6. The control device 220 comprises a computer therein.

A CPU 401, a ROM 402, a RAM 403, and an interface 404 are connected

to each other via a bus 405.

The CPU 401 is a central processing unlt that controls the

entire control device 220. The ROM 402 stores a program and data

that are necessary for the processing described below, wherein the
processing is carried out by the control device 220. The CPU 401

executes the processing according to the program. The ROM 402 may

be embodied by using a flash ROM. In addition to the ROM 402 or
along with the ROM 402, the control device 220 may comprise another
recording medium such as a hard disk on which the aforementioned
program and data are recorded. The RAM 403 is for providing a

working area for the execution of the aforementioned program. The

interface 404 has the functions to receive an input from an input
device and to send a command issued by the control device 220 to

each of the four pumps 210.

As the CPU 401 executes the aforementioned program, a

functional block as shown in Fig. 7 is created within the control
device 220.

The control device 220 includes a received information
analyzing unit 411, a control data generating unit 412, a control

data recording unit 413, an output control unit 414, and a control

unit 415.

The received information analyzing unit 411 recelves an 1nput
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from the input device via the interface 404 and analyzes the details

F

thereof. Data representing the result of the analysis by the

recelved information analyzing unit 411 is supplied to the control

data generating unit 412 or to the control unit 415.

The control data generatingunit 412 is for generating control
data used to control the pump 210 including opening and closing of

the valve 212, based on the data received from the received

information analyzing unit 411. The control data generating unit
412 records the generated control data on the control data recording
unit 413.

The control data recording unit 413 is for recording the
control data supplied from the control data generating unit 412.

The control data recording unit 413 in this embodiment records the

control data assoclated with each of the four pumps 210 altogether

as a set. The control data recording unit 413 in this embodiment

P

1s adapted to record two or more sets of control data about the four

pumps 210. Each set of the data is the data for use in controlling
application of a pressure to the arms and legs during the Kaatsu
training. The two or more sets of the data are the data for two
Or more persons. In such a case, depending on who receives the
Kaatsu training, the data for the person who receives the Kaatsu
tralning are loaded. Alternatively, the two or more sets of data

may be the data for a certain one person who receives the Kaatsu

training. In such a case, one set of the different sets of the data

may be loaded by the person according to his or her health conditions.

Both the aforementioned two cases may be used in combination for

the two or more sets of the data.
The control unit 415 is for controlling the received

information analyzing unit 411, the control data generating unit
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412, and the output control unit 414 as a whole. It has a function

of controlling the modes described below. The control unit 415 also

has functions of reading one set of the control data from the control

data recording unit 413 and sending i1t to the output control unit

414, when the Kaatsu tralning 1s performed.

The output control unit 414 has a function of controlling the

pump 210 in response to the control data. The Kaatsu tralning 1is

performed while the output control unit 414 is operated to control

the pump 210.

Next, how the Kaatsu tralning is performed using the training
device 200 1s described.

First, control data are generated.

The training device 200 according to the present 1nvention
1s operated between two modes: a control mode and a tralning mode.
The control data are generated in the control mode.

An input as to which one of the control mode and the training

mode 1s selected is made with the input device. Upon reception of
information from the input device as to which one of the control
mode and the training mode is selected, the received information

analyzing unit 411 that has received it via the interface 404 sends

the information to the control unit 415. In response to this, the

control unit 415 initiates either the control mode or the tralning

mode.

Inthis training device 200, any information that 1s necessary
for the generation of the control data can be supplied using the
input device when the control mode is active. The supplied

information is sent to the control data generating unit 412, via

the interface 404 and the received information analyzing unilit 411.

The control data generating unit 412 generates the control data
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according to the information received thereby, and sends 1t to the
control data recording unit 413. The control data recording unit

413 records the data. As described above, the control data i1n this

embodiment are a set of four data each associatedwith the respective

four pumps 210. The control data are the data indicating how the

alr pressure within the pump 210 1s changed with time. How the air

pressure within the pump 210 is changed with time will be described
below.

In this embodiment, four control data are put together as a
set, and two or more sets are recorded on the control data recording
unit 413. Therefore, the aforementioned processing 1s repeated by
the necessary number of times. As apparent from the above, 1n this
embodiment, so—called “custom—made” control data are generated that
are suited for the individual person who receives the Kaatsu
tralning.

For the control data, typlcal or general control data may
previously be recorded on the control data recording unit 413 before
the shipment of the training device 200. The control data that are
previously recorded on the control data recording unit 413 may be

olnne Or ImMmore.

After generation of the control data, the training device 200

is connected to the tight fitting device 100 through the connection

pipe 300. Next, the tight fitting device 100 1s placed around the

compressed range as shown in Figs. 3 and 4. The fastenling member

130 is used to fasten it on the compressed range. Under such a

circumstance, a natural compression pressure 1s applied to the

compressed range. The compressed ranges 1n this embodiment are

portions near the proximal ends of the arms and legs.

In this state, the training device 200 1s switched to the
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training mode to initiate the Kaatsu training. The input device
1s operated 1n a sultable manner as described above in order to make
the training device 200 operate 1n the training mode.

After the beginning of the training mode, the person who

recelves the Kaatsu training operates the input device to select

his or her own set of four control data. If there are two or more

sets of his or her own control data, an appropriate set of the control

data is selected taking into consideration, for example, his or her

health conditions. Selection of the control data 1s performed also

by using the input device. Upon reception of the information as

to which set of the control data is selected, from the input device,

the information is supplied to the control unit 415 via the interface
404 and the received informatlon analyvzing unit 411. The control

unit 415 reads the control data selected according to this

information, out of the control data recording unit 413, and sends

them to the output control unit 414. The output control unit 414

controls the pump 210 according to the control data. The pump 210
automatically keeps the air pressure within the pump 210 as
indicated by the control data while measuring the alr pressure
within the pump 210 usling a pressure gauge.

How the compression pressure to be applilied to the compressed
range is varied in this embodiment is described with reference to
Figs. 8 to 11l.

The training device 200 described in this embodiliment
continuously carries out two modes 1n the training mode: a
preparation mode and a normal mode. In this embodiment, the

compression pressures (appropriate pressure) to be applled to arms
and legs of the person who receives the Kaatsu tralning are 150 TO

160 mmHg and 250 to 260 mmHg, respectively. The natural compression
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pressure 1s 50 mmHg for both arms and legs.

In the preparation mode, for example, the pumps 210 are

controlled with the control data 1n such a manner that a pressure
for compression as shown 1in Figs. 8 and 9 1s applied to an arm or
a leg. Pressures 1in this embodiment are not applied to the arm(s)
and the leg(s) at the same time. The pressure 1s, but not limited

thereto, applied to the arm(s) first, and then to the leg(s) 1n this

embodiment regardless of whether the operation is in the preparation
mode or the normal mode.

In the preparation mode, the compression pressure is varied
1n such a manner that the compression pressure that is applied by
the tight fitting device 100 to the compressed range oscillates
between levels of upper and lower peaks, the upper peak contained
1n a range of pressures lower than an appropriate pressure, the lower
peak representing the level of a pressure lower than the next

precedlng upper peak.

F1g. 8 shows a waveform of the compression pressure that is
applied to the compressed range by the tight fitting device 100 in
the preparation mode for arms.

In Fig. 8(A), the upper and the lower peaks alternate with
each other at 1ntervals of 2 minutes and 30 seconds. The time period
during which the pressure 1s applied 1s equal to the time period
during which no pressure 1s applied, 1n this embodiment. The
preparation mode 1n this example 1s continued for 35 minutes. The
number of repeat cycles of the upper and the lower peaks 1s, but
not limlited to, seven 1n thilis example. At the upper and the lower

peaks 1n general, the 1dentilical compresslion pressures are repeated

twice. It should be noted that, however, the fifth upper peak 1is

not repeated at the same pressure. In this way, the upper and the
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lower peaks are not necessarily repeated regularly. Inthisexample,
each upper peak 1s determined to have a level equal to or higher
than the next preceding upper peak. The same applies to the lower
peaks. The compression pressure during the lower peak is determined
to have a level lower by 37.5 mmHg than the next preceding upper
peak. It should be noted that the lower peak is merely required
to have a level lower by at least 30 mmHg than the next preceding
upper peak. In practice, it takes several seconds for the
compresslion pressure to be actually varied and thus the graph
reflecting the change in compression pressure does not have vertical
leading and trailing edges. However, in Fig. 8(A), the graph is

P
o

intentionally drawn as a rectangular waveform for the purpose of

simplicity. The same applies to the remaining graphs.

Filg. 8(B) shows an example where an upper peak having a period

F

of about 2 minutes and 30 seconds alternates with a lower peak having

a period of about 1 minute and 15 minutes. In this way, the time
period during which the pressure is applied is not necessarily equal

to the time period during which no pressure is applied. The

preparation mode 1in this example is continued for just under 35
minutes. The number of repeat cycles of the upper and the lower
peaks 1s nine 1n this example. The level of the upper peaks 1is
1ncreased stepwise, 1in which the level of each upper peak 1is

1lncreased by a constant amount from the level of the next preceding

upper peak. In this example, the lower peaks are at the same level.

In this example, each lower peak is kept at 50 mmHg which corresponds

to the natural compression pressure. In this example, the valve

212 1s fully opened at least during the initial time duration of

the lower peak duration.

Fi1g. 9 shows a waveform of the compression pressure that is
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applied to the compressed range by the tight fitting device 100 1n

the preparation mode for legs.

In Fig. 9(A), the upper and the lower peaks alternate with

each other at intervals of 2 minutes and 30 seconds. The time period
during which the pressure 1s applied 1s equal to the time period
during which no pressure 1s applied, 1n this embodiment. The

preparation mode 1n this example 1s continued for 35 minutes. The

P

number of repeat cycles of the upper and the lower peaks 1s seven

in thilis example. At the upper and the lower peaks 1n general, the

1dentical compression pressures are repeated twice. The last upper

peak 1s not repeated at the same pressure. In this example, the
upper peak 1s determined to have a level equal to or higher than
the next preceding upper peak. The lower peaks all have a level

whilich 1s equal to the natural compression pressure.

Fi1g. 9 (B) shows an example where an upper peak having a period

of about 2 minutes and 30 seconds alternates with a lower peak having
a period of about 1 minute and 15 minutes. The preparation mode
in this example 1s contlnued for just under 35 minutes. The number

P

repeat cycles of the upper and the lower peaks 1s nine 1n this

L)

O

I

example. The level of the upper peaks 1s 1ncreased stepwlse, 1n
which the level of each upper peak is increased by a constant amount

from the level of the next preceding upper peak. In this example,

the lower peaks are at the same level. In this example, each lower
preak 1s kept at 50 mmHg which corresponds to the natural compression

pressure.

The aforementioned preparation mode 1is followed by the normal

mode.

In the normal mode, the compression pressure that 1s applied

by the tight fitting device 100 to the compressed range oscillates
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P

petween levels of upper and lower peaks, in which the upper peak

represents a pressure within a range of appropriate pressures, and

the lower peak represents the level of a pressure lower than the
next preceding upper peak. In the normal mode, the upper and the

lower peaks alternate with each other in such a manner that the blood

flow through the distal portion from the compressed range becomes

simllar to that obtalned through the limb during intermittent

i

exerclses of the limb, even when the limb around which the tight

fitting device 100 1s fastened is resting.

Fig. 10 shows a waveform of the compression pressure that is
applied to the compressed range by the tight fitting device 100 in

the normal mode for arms.

Fi1g. 10 (A) shows an example where the upper and the lower peaks

alternate with each other at intervals of 2 minutes and 30 seconds.

In this example, the time period during which the pressure is applied
1s equal to the time period during which no pressure is applied.

The normal mode in this example 1s continued for 30 minutes. The

number of repeat cycles of the upper and the lower peaks is, but
not limited to, si1x 1n this example. For the upper peaks, the
1dentical compression pressures are repeated twice. The upper peak

may be varied or not as long as 1t falls within a range of appropriate

pressures. The lower peak has a constant value of 50 mmHg which
corresponds to the natural compression pressure. However, the
lower peak 1s merely required to have a level lower by at least 30
mmHg than the next preceding upper peak.

F1g. 10 (B) shows an example where an upper peak having a period

of about 2 minutes and 30 seconds alternates with a lower peak having

F

a period of about 1 minute and 15 minutes. As 1n the case of the

preparation mode, the time period during which the pressure 1s
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applied 1s not necessarily equal to the time period during which

no pressure 1s applied in the normal mode. In addition, this example

has a longer lower peak than other lower peaks at about 15 minutes

P

after the i1nitiation of the normal mode. This longer lower peak

serves as an 1nterval for the Kaatsu training. In the normal mode

as well as the preparation mode, the time periods of the upper peaks
are not requlired to be equal to each other, and the time periods
of the lower peaks are also not requilired to be equal to each other.
The compression pressure that is applied during the aforementioned
longer lower peak 1s slightly higher than the compression

pressure(s) applied during the other lower peaks, i.e., 50 mmHg.

The compression pressures that are applied during the lower peaks
are not required to be equal to each other. They are also not

requlred to be identical with the natural compression pressure. The

normal mode 1n this example 1s contlinued for just under 35 minutes.
The number of repeat cycles of the upper and the lower peaks is nine

1n this example.

F1g. 11 shows a waveform of the compression pressure that is

applled to the compressed range by the tight fitting device 100 in
the normal mode for legs.

Fig. 11 (A) shows an example where the upper and the lower peaks
alternate with each other at intervals of 2 minutes and 30 seconds.
The time perlod during which the pressure is applied is equal to
the time period during which no pressure 1s applied, in this
embodiment. The normal mode 1n this example 1s contilinued for 30
minutes. The number of repeat cycles of the upper and the lower

peaks 1s s1x 1n this example. The upper peaks are varied between
250 mmHg and 260 mmHg which are the appropriate pressures. The lower

peak 1n this example has a constant value of 50 mmHgwhich corresponds
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P

to a natural pressure of compression.

Fig. 11 (B) shows an example where an upper peak having a period

of about 2 minutes and 30 seconds alternates with a lower peak having
a period of about 1 minute and 15 minutes. The normal mode in this
example 1s continued for just under 35minutes. The number of repeat

cycles of the upper and the lower peaks 1s nine in this example.

The upper peaks 1n this example have a constant value of 250 mmHg.
The lower peaks are also i1identical to each other in this example
and are kept at 50 mmHg which corresponds to the natural compression

pressure.

The compresslion pressures as described above are applied to

the compressed range of the arm(s) or the leg(s) for the Kaatsu
tralning. While the compression pressure 1s applied, the person

who recelves the Kaatsu tralning may elither be resting or be doing

exerclises (light exercises would be enough). Even when the person
who receives the Kaatsu tralning 1s resting, the blood flow through
the distal portion from the compressed range of the arm(s) or the
leg(s) becomes simllar to that obtained through that range during
exerclses 1n the preparation mode, as in the normal mode.

<<Modified Version 1>>

A varilation of the compression pressure that is applied to

the compressed range 1n another example 1s described.

In this modified version, the training device 200 performs,

in the tralning mode, two modes 1n sequence: the preparation mode

and the normal mode. In this modified version, the pressure of 130

mmHg was used as the appropriate pressure for the arms of the person

who receives the Kaatsu training, and the pressure obtained by

adding 20 mmHg thereto, i1.e., 150 mmHg was used as the appropriate

pressure for the legs, taking into consideration that the person
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who receilves the Kaatsu tralining had the systolic blood-pressure

of 130 mmHg at that time, and that the person who receives the Kaatsu
tralning has average health conditions and an average history of

tralning and has limited experiences with the Kaatsu training.

The natural compression pressure was 50 mmHg for both the arms
and the legs.
In the preparation mode for arms, as shown in Fig. 12, the

upper peaks alternated with the lower peaks twice under the

conditions that the compression pressures for the first and second

upper peaks were 110 mmHg and 120 mmHg, respectively, and that the

compression pressure for the lower peaks was 50 mmHg which
corresponds to the natural compression pressure. The time period
of each of the upper and the lower peaks i1s one minute.

Then, in the normal mode, the upper peaks alternated with the
lower peaks five times under the conditions that the compression

pressure for the upper peaks was 130 mmHg and that the compression

pressure for the lower peaks was 50 mmHg.

In the preparation mode for legs, as shown in Fig. 13, the

upper peaks alternated with the lower peaks twice under the

conditions that the compression pressure for the first upper peak

was 130 mmHg, that the compression pressure for the second upper

peak was 140 mmHg, and that the compression pressure for the lower

peaks was 50 mmHg which corresponds to the natural compression
pressure. The time period of each of the upper and the lower peaks
1s one minute.

Then, 1n the normal mode, the upper peaks alternated the lower
peaks five times under the conditions that the compression pressure
for the upper peaks was 150 mmHg and that the compression pressure

for the lower peaks was 50 mmHg.
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<<Modified Version 2>>

A variation of the compression pressure that is applied to

the compressed range 1n another example 1is described.

In this modified version, the training device 200 performs,

1n the training mode, two modes 1in sequence: the preparation mode

and the normal mode. In this embodiment, the pressures of 70 mmHg
and 90 mmHg were used as the appropriate pressures for the arms and
legs, respectively, of the person who receives the Kaatsu training,
taking 1nto consideration that the person who receives the Kaatsu
trailning 1s elderly.

The natural compression pressure was 30 mmHg for both the arms

and the legs.

In the preparation mode for arms, as shown in Fig. 14, the

upper peaks alternated the lower peaks three times under the

conditions that the compression pressures for the first, second,
and third upper peaks were 61 mmHg, 64 mmHg, and 67 mmHg, respectively,
and that the compression pressure for the lower peaks was 30 mmHg
which corresponds to the natural compression pressure. The time

- F—

period of each of the upper and the lower peaks i1is 30 seconds.

Then, in the normal mode, the upper peaks alternated with the
lower peaks seven times under the conditions that the compression
pressure for the upper peaks was 70 mmHg and that the compression

pressure for the lower peaks was 30 mmHg.

In the preparation mode for legs, as shown 1n Fig. 15, the

upper peaks alternated with the lower peaks three times under the

conditions that the compression pressures for the first, second,

and third upper peaks were 65 mmHg, 75 mmHg, and 85 mmHg, respectively,

and that the compression pressure for the lower peaks was 30 mmHg

which corresponds to the natural compression pressure. The time
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period of each of the upper and the lower peaks i1s 30 seconds.
Then, 1n the normal mode, the upper peaks alternated with the

lower peaks seven times under the conditions that the compression

pressure for the upper peaks was 90 mmHg and that the compression

O pressure for the lower peaks was 30 mmHg.
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WHAT IS CLAIMED IS:

1. A training device used in combination with a tight fitting device

comprising a band having a length sufficient to be placed around a
predetermined range of a limb; an air-tight pneumatic bag provided in or on
sald band; and fastening means provided on said band, for fastening said band
on the predetermined range when said band is placed around said
predetermined range of the limb; the tight fitting device being adapted to
apply a predetermined compression pressure to the predetermined range of
the limb when said pneumatic bag is filled with gas, the predetermined
compression pressure having a magnitude that causes restriction of the blood
flow through a distal portion from the predetermined range,

the training device being adapted to control said compression pressure,
and comprising:

pressure adjusting means adapted to introduce gas into said pneumatic
bag through a predetermined tube and to remove the gas from said pneumatic
bag; and

control means for controlling said pressure adjusting means to change
said compression pressure,

said control means being adapted to read from recording means control
data that indicate how the compression pressure is changed with time, and to

control said pressure adjusting means, according to said control data, in such
a manner that said compression pressure that is applied by said tight fitting
device to said predetermined range oscillates between levels of upper and
lower peaks, each upper peak being contained in an appropriate range of

pressures to restrict the blood pressure through the distal portion tfrom said
predetermined range, each lower peak representing the level of a pressure
lower than the immediately preceding upper peak,

wherein said control means controls said pressure adjusting means 1n
such a manner that the compression pressure applied during each of a second

and subsequent upper peaks 1s equal to or higher than the compression
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pressure applied during the immediately preceding upper peak, and the

compression pressure applied during at least one of the second and

subsequent upper peaks is equal to the compression pressure applied during

the immediately preceding upper peak.

2. A training device used in combination with a tight fitting device

comprising a band having a length sufficient to be placed around a
predetermined range of a limb; an air-tight pneumatic bag provided 1n or on
said band; and fastening means provided on said band, for fastening said band
on the predetermined range when said band is placed around said
predetermined range of the limb; the tight fitting device being adapted to
apply a predetermined compression pressure to the predetermined range of
the limb when said pneumatic bag is filled with gas, the predetermined
compression pressure having a magnitude that causes restriction of the blood
flow through a distal portion from the predetermined range,

the training device being adapted to control said compression pressure,
and comprising:

pressure adjusting means adapted to introduce gas into said pneumatic
bag through a predetermined tube and to remove the gas from said pneumatic
bag; and

control means for controlling said pressure adjusting means to change
sald compression pressure,

said control means being adapted to read from recording means control
data that indicate how the compression pressure is changed with time, and to
control said pressure adjusting means, according to said control data, in such
a manner that said compression pressure that is applied by said tight fitting
device to said predetermined range oscillates between levels of upper and
lower peaks before it reaches to an appropriate pressure to restrict the blood
pressure through the distal portion from said predetermined range, each
upper peak being contained in a range of pressures lower than the appropriate

pressure, each lower peak representing the level of a pressure lower than the
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immediately preceding upper peak,

wherein said control means controls said pressure adjusting means in
such a manner that the compression pressure applied during each of a second
and subsequent upper peaks i1s equal to or higher than the compression
pressure applied during the immediately preceding upper peak, and the
compression pressure applied during at least one of the second and

subsequent upper peaks is equal to the compression pressure applied during

the immediately preceding upper peak.

3. The training device as claimed in Claim 2, wherein said control means

is adapted to control said pressure adjusting means in such a manner that
said upper peaks and said lower peaks alternate with each other at least twice

before said appropriate pressure 1s apphied.

4. The training device as claimed in Claim 2 or 3, wherein said control

means is adapted to control said pressure adjusting means in such a manner
that it takes at least two minutes from the beginning of the first upper peak to
the time instant at which said compression pressure reaches said appropriate

pressure.

5. The training device as claimed in any one of Claims 1 to 4, wherein said

control means is adapted to control said pressure adjusting means in such a
manner that said upper peak alternates with said lower peak i1n order to
produce, even when the limb on which said tight fitting device 1s placed
around is resting, the blood flow through the distal portion from said
predetermined range that is similar to the blood flow obtained through the

limb during intermittent exercises.

6. The training device as claimed in any one of Claims 1 to 4, wherein said

control means is adapted to control said pressure adjusting means in such a

manner that the compression pressure that is applied by said tight fitting
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device to said predetermined range during said lower peak becomes lower by
30 mmHg than the compression pressure applied by said tight fitting device to

said predetermined range during the immediately preceding upper peak.

1. The training device as claimed in any one of Claims 1 to 4, wherein said

control means is adapted to control said pressure adjusting means in such a
manner that, when said predetermined range is on an arm of a person, the

compression pressure during said upper peak becomes approximately equal to

the systolic blood pressure of the person.

8. The training device as claimed in any one of Claims 1 to 4, wherein said

control means is adapted to control said pressure adjusting means in such a
manner that, when said predetermined range is on a leg of a person, the
compression pressure during said upper peak becomes approximately equal to

the systolic blood pressure of the person plus 20 mmHg.

9. The training device as claimed in any one of Claims 1 to 4, wherein said

control means is adapted to control said pressure adjusting means 1n such a
manner that the compression pressure during said lower peak becomes about
30 mmHg when the compression pressure during the immediately preceding
upper peak is lower than 100 mmHg, and that the compression pressure

during said lower peak becomes about 50 mmHg when the compression

pressure during the immediately preceding upper peak is equal to or higher

than 100 mmHg.

10. The training device as claimed in any one of Claims 1 to 4, wherein said

control means is adapted to control said pressure adjusting means 1n such a
manner that the compression pressure that is applied by said tight fitting
device to said predetermined range during said lower peak becomes
approximately equal to a natural compression pressure which 1s the

compression pressure obtained when said tight fitting device is placed around
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sald predetermined range.

11. A control method used in combination with a tight fitting device

comprising a band having a length sufficient to be placed around a
predetermined range of a limb; an air-tight pneumatic bag provided in or on
said band; and fastening means provided on said band, for fastening said band
on the predetermined range when said band is placed around said
predetermined range of the limb; the tight fitting device being adapted to
apply a predetermined compression pressure to the predetermined range of
the limb when said pneumatic bag is filled with gas, the predetermined
compression pressure having a magnitude that causes restriction of the blood
flow through a distal portion from the predetermined range,

the method being carried out by control means of a training device
adapted to control said compression pressure, the training device comprising:
pressure adjusting means adapted to introduce gas into said pneumatic bag
through a predetermined tube and to remove the gas from said pneumatic bag;
and said control means for controlling said pressure adjusting means to
change said compression pressure,

said control means reads from recording means control data that
indicate how the compression pressure is changed with time, and controls said
pressure adjusting means, according to said control data in such a manner
that said compression pressure that is applied by said tight fitting device to
said predetermined range continuously oscillates between levels of upper and
lower peaks, each upper peak being contained in an appropriate range of
pressures to restrict the blood pressure through the distal portion from said
predetermined range, each lower peak representing the level of a pressure
lower than the immediately preceding upper peak,

wherein said control means controls said pressure adjusting means in
such a manner that the compression pressure applied during each of a second
and subsequent upper peaks is equal to or higher than the compression

pressure applied during the immediately preceding upper peak, and the
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compression pressure applied during at least one of the second and

subsequent upper peaks is equal to the compression pressure applhied during

the immediately preceding upper peak.

12. A control method used in combination with a tight fitting device

comprising a band having a length sufficient to be placed around a
predetermined range of a limb; an air-tight pneumatic bag provided in or on
said band; and fastening means provided on said band, for fastening said band
on the predetermined range when said band is placed around said
predetermined range of the limb; the tight fitting device being adapted to
apply a predetermined compression pressure to the predetermined range of
the limb when said pneumatic bag is filled with gas, the predetermined
compression pressure having a magnitude that causes restriction of the blood
flow through a distal portion from the predetermined range,

the method being carried out by control means of a training device
adapted to control said compression pressure, the training device comprising:
pressure adjusting means adapted to introduce gas into said pneumatic bag
through a predetermined tube and to remove the gas from said pneumatic bag;
and said control means for controlling said pressure adjusting means to
change said compression pressure,

said control means reads from recording means control data that
indicate how the compression pressure is changed with time, and controls said
pressure adjusting means, according to said control data, in such a manner
that said compression pressure that is applied by said tight fitting device to
said predetermined range oscillates between levels of upper and lower peaks

before it reaches to an appropriate pressure to restrict the blood pressure
through the distal portion from said predetermined range, each upper peak
being contained in a range of pressures lower than the appropriate pressure,
each lower peak representing the level of a pressure lower than the
immediately preceding upper peak,

wherein said control means controls said pressure adjusting means 1n
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such a manner that the compression pressure applied during each of a second
and subsequent upper peaks 1s equal to or higher than the compression
pressure applied during the immediately preceding upper peak, and the
compression pressure applied during at least one of the second and

subsequent upper peaks is equal to the compression pressure applied during

the immediately preceding upper peak.
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