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69 Adevice for alr-massage.

&) A device for air-massage comprises a plurality of as-
sociated air inflatable bags (12), a change-over volve
mechanism (14a,b) connected to the bags (12), and air-
feeding and exhausting means attached to the change-
over valve mechanism (14a,b). The air-inflatable bags (12)
are moved sequentially in a wavy manner through opera-
tion of the change-over valve mechanism (14a,b).
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A device for air-massage

This invention relates to a device for air-massage in which a plurality
of air inflatable bags each having air-feeding and exhausting ports

are arranged and a compressed air is fed to and exhausted from each
bag for producing varied movements to have an efficient massage effect
on an outer body surface.

Heretofore, various types of massaging devices have been proposed in
one of which an air inflatable bag made of a flexible material such

as rubber is wound around a body portion such as an arm or a leg and
the bag is inflated and deflated with a compressed air to apply and
release pressure on a blood vessel, thereby to facilitate a circulation
of blood (mainly venous blood and lymph) for massage.

The conventional device for air-massage, however, has such the
disadvantages that the air bag is inflated into a cylindrical form
when filled with the air, so that an arched surface of the bag comes
into uneven contact with the body portion. As a result, a

pressure is localized with a minimum stimulus to give uncomfortable
feeling to the body portion. In other words, over all even contact
of the inflated bag with the body portion is difficult to obtain,

so that a satisfactory massage effect may not be achieved.

Further, when a muscle of the diseased part becomes tense and stiff
causing extremely bad flow of blood £#d lymph, a simple press and release

of the diseased part may afford instantaneous comfort but not sufficient

massage -effect. -
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The inventor has now found out that a good massage effect may be
obtained by an assembly comprising a plurality of air inflatable
bags to which air is alternately fed or exhausted for giving

a variety to the pressing or releasing positions on a blood vessel
of the diseased part, and a suitable change-over valve mechanism
connected to air-feeding means for continuous air-feeding

and exhausting operations.

As the result of further diligent study for developing an air-

massage device having a change-over valve mechanism which eliminates

all the disadvantages of the conventional air-massage devices
described hereinbefore and readily produces a variety of massage

effects in spite of its simple construction, the inventor has

now improved a device for air-massage containing a rotatable change-
over valve mechanism capable of ensuring commmnication of any one of the
air-feeding and exhausting ports with an air-feeding means. The
improvement resides in that the change-over valve mechanism is provided
with a set of distributing plates having two or three air-feeding

and exhausting ports or channnels circumferentially spaced apart
equiangularly, for example at about 120°, the distributing plates

are fitted concentrically with rotators each having bored passages
which allow the air-feeding and exhausting ports of the distributing
plates to commmicate selectively with the air-feeding means or air-
exhausting means,'and the rotators are driven simultaneously to

rotate by a motor. Thus, an air is fed to one of air-inflatable

bags through one of rotators while air is exhausted from other one

of inflatable bags through another rotator, producing a variety of
massage treatment and its effect.

Another type of device for medical treatment employing various

elastic elements is also known in order to obtain the desired physical
effects similar to those of finger-pres%u;e therapy and the
acupuncture. The devices of this type, hdwever, has been designed

to treat a local site of a human body aﬁh may not be employed for a
general use. Even if such a device is employed for massage, it is too
difficult to obtain a gd%d massage effect making the stream of blood
and lymph better. -
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The inventor has also developed an efficient and economical air-

massage device which utilizes an elastic element having a conventional
medical effect, thereby to allow the reduction of an air quantity

fed into the air inflatable bag so that a small type of air-feeding and
exhausting unit with a less capacity of a compressor may be employed.

Namely, it has been found out that a comfortable massage effect may be
achieved by a device which combines an elastic contacting element

for a direct massage action to a body portion with an air inflatable
bag for inflation and deflation with a compressed air, and is wound
around a body portion such as a diseased site for feeding and exhausting
air in relation to the bag. Thus, the elastic element comes into an

even contact with the body portion and makes the massage effect uniform
and comfortable.

Further, it has been found out that the attached equipments of the
device may become smaller because the higher massage effect may be
obtained with a less capacity of the bag using a less volume of the air.

The elastic element of the device may be constructed as another air

bag which is optionally filled with an adjustable volume of air.
Preferably, the elastic element is provided with a tongued and

grooved face on a surface in contact with a body portion for enhancement
of a massage effect. In this case, the element may be made of an elastic
material such as rubber or the like. Alternatively, the elastic

element may be made of an elastic plate provided with a plurality of
projections on the surface in contact with the body portion.

Further alternative is to provide the elastic element with a plurality

of independent air-filled projections on the surface.

Accordingly, a general object of the invention is to provide a device
for air-massage having a change-over valve mechanism, which achieves

smooth operation and a variety of air-feeding and exhausting operations
for a bag assembly combining a plurality of air inflatable bags, in

spite of its simple construction.
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A principal object of the invention is to provide a device for air-
massage which comprises a plurality of associated air inflatable bags
each having its own port for air-feeding and exhausting, a change-over
valve mechanism connected to the bags for air-feeding and

exhausting in relation to each bag and air-feeding and exhausting

means attached to the change-over valve mechanism, said bags being
contacted with a given body portion and being moved sequentially

in a wavy manner through an operation of said change-over valve mechanism
for massaging an outer body surface.

One way of carrying out the invention is described in detail below
with reference to drawings which il-lustfate preferred embodiments, in
which :-
Figure 1 is a systematic diagram showing a fundamental construction
of the air-massage device according to the invention,
Figure 2 is a perspective view of one embodiment of the air
inflatable bag used in the invention,
Figure 3 is a cross sectional view of the bag taken along the
line IIT - III of Figure 2,
Figure 4 is a perspective view of another embodiment of the bag,
Figure 5 is a cross sectional view of the bag taken along the
line V - V of Figure 4,
Figure 6 is a perspective view of another embodiment of the bag
used in the device according to the invention,
Figure 7 is a pictorial view of the device of Figure 6 on actual
use, '
Figure 8 is a perspective view of the modified bag of Figure 6,
Figure 9 to 11 show different embodiments of the elastic element
used with the air-inflatable bags,
Figures 12 (a) and (b) show one embodiment of the distributing
plate of the change-over valve mechanism used in the air-massage
device according to the invention, wherein Figure 12(a) is a
plan view and Figure 12(b) is a sectional view taken along the

line XII - XII of Figure 12(a), .
Figure 13(a), (b) and (c) show rotators adapted to the distributing

plate shown in Figure 12, wherein Figure 13(a) is a plan view,
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Figure 13(b) is a sectional view taken along the line XIII -
XIIT of Figure 13(a) and Figure 13(c) is a bottom view,
Figure 14 is a plan view showing operational condition of
the change-over valve mechanism shown in Figure 12 and 13,
Figure 15(a) to (f) are schematic views showing operational
conditions of the bags operated through the change-over valve
mechanism shown in Figure 14,

Figure 16 is a pictorial view of the device of the invention on
actual use, and

Figure 17 and 18 are partially broken perspective views of
other embodiments of the device according to the invention.

Figure 1 is a systematic view showing an overall construction of
the air-massage device according to the invention, in which the
reference numerals 10a and 10b represent bag assemblies

combining a plurality of air-inflatable bags. Each air-inflatable
bag 12 of the bag assemblies 10a and 10b is connected to pipes 16a

and 16b derived in branch from the change-over valves mechanism
14a and 14b to which is supplied through pressure regulator means
20a and 20b a compressed air generated by a compressor 18. The
regulated air pressure is detected by pressure gauges 2la and 21b.

Figures 2 and 3 show the preferred embodiments of the air

inflatable bag 12 used in the device of the invention, in which

the reference numeral 12 represents a flat air inflatable bag made of
air impermeable material. The bag 12 is provided with an port 22 for
connection with an air tube 24,

One surface of the bag 12 is combined with an elastic element 26

which may be constructed as another air bag. When the elastic element
26 is constructed as the air bag, the surface in contact with the body
portion may be flat (Figs. 2 and 3) or may be provided with the tongued
and grooved portions 28 for better massage effect (Figs. 4 and 5).
Further, the air bag 26 used as the elastic element is provided with

an air port 30 for adjustment of the air volume so as to control

elasticity of the elastic bag element 26.

B e
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In accordance with the air inflatable bag thus constructed,
the elastic element 26 in contact with the body portion is independently

arranged in relation to the bag 12 movable with the air pressure, so
that uniform movement throughout the elastic element 26 is obtained,
effecting the even massage action on the body portion contacted with the
bag. Moreover, in accordance with the invention the role of the bag

12 is only to put air-pressure indirectly onto the elastic element

26 for movement of the latter, so that the total volume inside

the bag 12 may be extremely reduced and that the volume of the air

used becomes very small, As a result, a compact type of air-

compressor may be employed for air feeding.

Figure 6 shows the device according to the invention, in which a
plurality of the air inflatable bags 12 are combined with the single
elastic element 26. Thus, in this embodiment the bags 12 are provided
with their own ports 22 for the air-tubes 24 which are connected

to the air source through a change-over valve mechanism 14 (see

Figure 1), so that the time difference may be given between the
adjacent bags and the wavy movement of the elastic element 26 may

be obtained, resulting in the higher massage effect. In one utili-
zation of this embodiment, as shown in Fig. 7, a plurality of the
bags 12a, 12b, 12c ... are arranged in parallel in the shape of

a mat, on the whole upper surface of which is partially or wholly
spread the elastic element 26 and the body may be laid on the latter
in order to enjoy a comfortable massage effect throughout the whole
body. Moreover, in the case of using a plurality of the air inflatable
bags 12, the elastic element 26 may be combined with a receiving

bag 34 having a plurality of receptivé areas 32 for holding these

bags 12 so that the connecting and disconnecting operations of

the bags 12 may be performed conveniently and the device may

be conveniently handled.

Figures 9 to 11 show various embodiments of the elastic element

26 used in the device of the invention. In the elastic element 26

of Figure 9 there are arranged a plurality of projections 36

made of flexible rubber or plastic material. In Figure 10, the
elastic element 26 with a plurality of the projections 38 is fabricated
from relatively hard rubber or plastic material. While in Figure 11,
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the elastic element 26 is provided with the projections 40 containing
therein a fluid such as gas and water, a heating or cooling material
in sol or gel form or a fluid in a particulate form, the

projections being made of flexible rubber or plastic material,

The air inflatable bag 12 may be wound and fixed around the
diseased part with the elastic element 26 in contact and air is
fed to and exhausted from the bag 12, as described hereinafter,
thereby achieving an even massage effect over the whole diseased
part around which the elastic element 26 is wound.

Besides the general usage of winding the bag 12 around the body
portion, it may be constructed in the shape of the mattress for
protection of bedsores or shaped into the article surrounding a

given portion, giving a variety of massage effects.

Alternatively, in the embodiments of Figures 2 to 5, a heating
or cooling fluid material such as hot or cold water may be introduced

into the elastic element 26 in the form of air bag for
alleviating a load of body surface and scattering pressure
points as well as producing a warming or cooling action, thereby
enhancing the massage effect. Instead of introduction of the hot
or cold water, a heating or cooling element especially in a gel
state may be filled into the inside of the elastic bag element

26 for the similar effect.

The change-over valve mechanism 14a, 14b used in the device of
the invention will be described hereinbelow.

As shown in Figures 12 and 13, the change-over valve mechanism 14a,
14b comprises a distributing plate 44 for air-feeding and exhausting
and two rotators 46 and 46' fitted to the distributing plate

44, Through the distributing plate 44 is bored a pair of three
air-feeding and exhausting ports 42a, 42b, 42c and 42'a, 42'b, 42'c
circumferentially spaced apart equiangularly at 120° as well as
passages 43 and 43' commnicating with air-feeding pipes 16a and 16b.
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Through the rotators 46 and 46', on the other hand, are bored
passages 48 and 48' commmicating with an air-feeding system as
well as passages 50 and 50' commmicating with an air-exhausting

system,

The rotators 46 and 46' are, as shown in Figure 13, provided at their
peripheries with gears 45, 45' and one of the rotators 46 is

connected at ips axis to a driving shaft of a motor M (not shown).
Thus, the pair of rotators 46 and 46' may be rotated simultaneously

at the same speed through meshing of the gears 45 and 45'.

Now, the operation of each air-inflatable bag 12 of the bag

assemblies 10a, 10b using the change-over valve mechanism 14
will be described hereinbelow.

As shown in Figure 14, when the change-over valve mechanism as

shown in Figures 12 and 13 is employed the pair of rotators

46, 46' are rotated in the direction as shown by arrows so that

the air-feeding and exhausting ports 42a to 42c and 42a' to

42¢' commmicated through the pipes 16a, 16b with each air chamber
of bag assemblies 10a and 10b may be sequentially communicated with
the air-feeding passages 48, 48' and air-exhausting passages 50, 50'
in the rotators 46, 46'. Thus, the air-feeding and exhausting
operation may be achieved, as shown in Figures 15a to 15f.

1f the change-over valve mechanisms thusly constructed are connected
in parallel to the same air-supplying source for operating two

sets of the air-inflatable bags, one of which is operated for
air-feeding while the other is operated for air-exhausing,

then the alternate and sequential operations may be smoothly
achieved. Upon operation of this type of the device, pressure
regulators 20a and 20b may be arranged for adjusting the supplied
air pressure. Thus, the massage on the body portion using different
massaging pressures or the usage of the two sets of the air-
inflatable bags of different volumes may be possible so that the
single device may serve as two air-massage devices.
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Furthermore, a plurality of the bags or bag assemblies may be
wound around arms and/or legs for simultaneous air-feeding and
exhausting, thereby affording a variety of good massage

treatments and their effects. In this embodiment, the rotators

of the change-over valve mechanisms may be rotated in any direction
and/or at any speed so that any desired massage treatment may be
readily achieved. (Figure 16).

Figure 17 shows the utilization example of the device, in which
the air inflatable bag 12 or the bag assembly 10 is shaped into

an article such as a shoe surrounding a given body portion such as
a leg, to the partial or whole inner surface of which is coﬁnected
the elastic element 26. With use of this embodiment the better
massage effect may be expected for the free end portions of the
human body.

Figure 18 illustrates another utilization example of the device,
in which a plurality of air inflatable bags 12a to 12c are
arranged separably, which are combined with the respective
independent elastic elements 26a to 26c and attached to different
body portions for setting the air pressure of each bag 12a - 12¢
in time difference and causing wavy movement.

Furthermore, in accordance with the invention the elastic element
26 may be releasably combined with the air inflatable bag 12 or
bag assembly 10, thereby a number of combinations are possible
between the various embodiments of the elastic elements 26 and

the air inflatable bags 12, giving a wide variety of massage effects.

Besides the foregoing embodiments, the change-over valve
mechanism may comprise a plurality of solenoid valves provided for
a plurality of air-feeding means communicated with a common '
compressed air source and the air-feeding means may be communicated
with a plurality of air-feeding and exhausting ports of the air
inflatable bags for controlling the operation through the solenoid
valves.
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The device according to the invention has a simple construction
which can be manufactured at a low cost and the size and cost of the
attached equipments may be reduced, so that the device can be
readily and conveniently employed not only for an expert but also
for a general home use.

The foregoing is to be considered as descripti\ie and not
limitative as many changes and modifications can be made without
departing from the spirit and scope of the invention.
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Claims :
1. A device for air-massage which comprises a plurality of
associated air inflatable bags (12) each having its own port for
air-feeding and exhausting, a change-over valve mechanism (14)
connected to the bags for air-feeding and exhausting in relation
to each bag, and air-feeding and exhausting means (44, 46)
attached to the change-over valve mechanism, said bags being
contacted with a given body portion and being moved sequentially

in a wavy manner through an operation of said change-over valve
mechanism for massaging an outer body surface.

2. A device as claimed in claim 1, wherein said plurality of
air inflatable bags (12) are assembled in a mattress form.

3. A device as claimed in claim 1, wherein said plurality of air
inflatable bags (12) are formed into a shaped article surrounding

a given body portion.

4, A device as claimed in claim 1, wherein said plurality of
air inflatable bags (12) are combined separatably.

5. A device as claimed in any of the preceeding claims, wherein
each of said air inflatable bags (12) is flat and an elastic
element (26) is attached to one side of the bags by use of
connecting means.

6. A device as claimed in claim 5, wherein said elastic

element (26) is formed as an air inflatable bag which is adjustably
filled with air.

7. A device as claimed in claim 5 or 6, wherein said elastic

element (26) is provided at its contacting surface to a body
portion with unevenness (28).

8. A device as claimed in claim 5, wherein said elastic element (26)

comprises an elastic plate having a number of projections (36, 38)
on its contacting surface to a body portion.
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9. A device as claimed in any of claims 5 to 8, wherein said
elastic element (26) is provided at its contacting surface to
a body portion with a number of independent air-filled
projections (40).

10. A device as claimed in any of claims 5 to 9, wherein said
elastic element (26) is detachably connected to the air
inflatable bags (12).

11. A device as claimed in any of claims 5 to 10, wherein said
elastic element contains therein a heating and/or cooling element.

12. A device as claimed in claim 1, wherein said change-over

valve mechanism (14) comprises a distributing plate (44)

provided circumferentially and equiangularly with a plurality of
air-feeding and exhausting ports (42), rotators (46) contacted
concentrically with the distributing plate and provided with
passages (48, 50) commmicating with the air-feeding and exhausting
means, and a means for driving the rotators, said piurality of
air-feeding ports of the distributing plate being connected through
respective tubes to a plurality of air-feeding and exhausting
ports (22) of the air inflatable bags (12).

13, A device as claimed in claim 1, wherein said change-over valve
mechanism (14) comprises a plurality of solenoid valves provided for
a plurality of air-feeding means commmicating with a common
compressed air source, each of said air-feeding means being
comunicated with each air-feeding and exhausting port of said
plurality of air-inflatable bags.

14, A device as claimed in claim 12, wherein said change-over
valve mechanism (14) comprises a set of valve mechanisms in which
each distributing plate (44) is provided equiangularly spaced
apart at approximately 120° with three air-feeding and exhausting

ports (42a, 42b, 42c) and each rotator (46) is provided with the

13
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passage (48) and the passage (50), said former passage (48) being
commmicated with the air-feeding means corresponding to either one
of the air-feeding and exhausting ports provided for the distributing
plate (44) and said passage (50) being communicated with the air-
exhausting means corresponding to all the remaining air-feeding and

exhausting ports.

15. A device as claimed in claim 12, wherein a plurality of
rotators (46) each having a gear (45) at its periphery are arranged
for synchroneous rotation through meshing of gears, said rotators
being driven with an alternating or direct currentAmotor.

16. A device as claimed in claim 12, 14 or 15, wherein said

air-feeding means comprises an air compressor (18) and an air
pressure regulator (20).
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