1 COVWPRESSI NG DEVI CE FOR PNEUVATI C MASSAGER BACKGROUND OF THEgh&W NTION :
Field of the Invention This invention relates to a conpressing devi ce" f f
pneumati ¢ massager, which is provided with a plurality of airtig qells
adapted to be inflated and contracted by the supply and di scharg €k>
conpressed air. Description of the Prior Art The conventional conpressing
device for a pneunmatic nmassager generally has a plurality of airtight cells
arranged parallelly so as to forma conpregsing bag with a sheetlike wall
and permts the nassager to be used by having the conpressing bag w apped
fast around an armor a leg. In this case, the conpressing bag to which
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the airtight cells are connected via air hoses produces a nassagi ng action
by inflating and contracting tICKGRAUNN O eTHE E@ﬁh&ﬁi@hlly in the

di rection fro % EE ? to . the central side by effecting the supply
and di scharge o*e e BVENEAOfhe rel evant airtight cells.

This invention relates to a compressing device for a
pneumatic massager, which is provided with a plurality of
airtight cells adapted to be inflated and contracted by the
supply and discharge of compressed air.

Description of the Prior Art

The conventional compressing device for a pneumatic
massager generally has a plurality of airtight cells arranged
parallelly so as to form a compressing bag with a sheetlike
wall and permits the massager to be used by having the
compressing bag wrapped fast around an arm or a leg.

In this case, the compressing bag to which compressed air
inlets and outlets and compressed air sources disposed in the
airtight cells are connected via air hoses produces a
massaging action by inflating and contracting the airtight
cells sequentially in the direction from the peripheral to the
central side by effecting the supply and discharge of
compressed air in the relevant airtight cells.

The massager of this construction, therefore, requires
as many air hoses as airtight cells and, at the same time,
requires distributors for supplying compressed air from such
a compressed air supply source as a compressor to the plurality
of airtight cells and discharging compressed air from the
interior of the airtight cells. Particularly, the
distributors tend to boost the cost of the massager because
of their complicated structure.

Further, the conventional compressing bag, when attached

to a leg or an arm, inevitably covers the joints of the leg



The massager of this construction, therefore, requires as many air hoses as
airtight cells and, at the sane tinme, requires distributors for supplying
conpressed air fromsuch a conpressed air supply source as a conpressor to
the plurality of airtight cells and discharging conpressed air fromthe
interior of the airtight cells. Particularly, t he
distributors tend to boost the cost of the massager because of their
conplicated structure. Further, the conventj onal conpressing bag, when
attached to a leg or an arm inevitably covers the joints of the |leg 2
or armand conpels the user to incur difficulty in bending the joints. As a
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to the thigh and the lower leg. In this case, the number of
sites of attachment is increased, the time spent for the
attachment is elongated, and the number of component parts is
increased possibly to cause addition to the cost of the
massager itself.

A distributing valve intended to handle compressed air
costs dearly as mentioned above because of its complicated
structure and poses the problem of inevitably boosting the
cost of the pneumatic massager. In the circumstance, the
desirability of developing a compressing device for a
pneumatic massager using inexpensive distributing valves
simple in structure or requiring no distributing valve, that
produces the same effect as the conventional compressing
device, has been finding recognition.

This invention has been perfected in consequence of a
diligent study continued with a view to solving the problems
encountered by the conventional compressing device for the
pneumatic massager as described above. It has for an object
thereof the provision of a compressing device for a pneumatic
massager, which is capable of sequentially inflating airtight
cells in the direction from the peripheral to the central side
alongthevenousstreamwithoutusinga(ﬁstributingvalveand,
even when the user wearing this compressing device operates
the massager while keeping the joints in a bent state, ensuring
a satisfactory course of flow for compressed air in spite of
the presence of bends in the communicating paths of the bags

body, and enabling the compressed air to be supplied



massager itself. A distributing valve intended to handl e conpressed air
costs dearly as nentioned above because of its conplicated structure and
poses - the problem of inevitably boosting the cost of the pneumatic
massager. In the circunstance, the desirability of devel oping a conpressing
device for a pneumatic nmassager using inexpensive distributing valves
sinple in structure or requiring no distributing valve, that produces the
sane effect as the conventional conpressing device, has been finding
recognition. This invention has been perfected in consequence of a diligent
study continued with a view to solving the problens encountered by the
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keeping the joints in a bent state, ensuring a satisfactory course of flow
for conpressed air in spite of SUMMARY OF THE INVENTION

To accomplish the object mentioned above, this invention
provides a compressing device for a pneumatic massager,
comprising a bag body formed of a plurality of airtight cells
with sealed portions for separating the airtight cells and
adapted to inflate and contract the airtight cells by
supplying and discharging compressed air to and from the bag
body, wherein at least one of the airtight cells is provided
with a port for supplying and discharging compressed air, and
the bag body is provided with a communicating path allowing
communication between the at least one airtight cell and the
airtight cells lacking the port. In this construction, when
an air hose communicating with a compressed air supply source
is connected to the port provided in the airtight cell and
compressed air is supplied to the airtight cell, the
compressed air is subsequently supplied from the airtight cell
via the communicating path to the airtight cells not having
a port until all the airtight cells are inflated.

The communicating path may be provided with a flow course
retaining member. The flow course retaining member comprises
a copiously porous retaining piece or a meshed retaining piece
inserted in the communicating path so as to ensure constant
flow of air through the communicating path.

The flow course retaining member is produced by forming
a plurality of punching holes in a thin sheet such as of soft

urethane resin. This thin sheet may be inserted in the



the presence of bends in the comunicating paths of the bags body, and
enabling the conpressed air to be supplied 3 sequentially fromthe
airtight cells on the peripheral side onward and consequently causing the
airtight cells to be inflated sequentially in the direction fromthe
peripheral to the central side. SUVMWARY OF THE | NVENTI ON To acconplish the
obj ect nentioned above, this invention provides a conpressing device for a
pneumati c massager, conprising a bag body fgrmed of a plurality of airtight
cells with sealed portions for separating tﬁe airtight cells and adapted to
inflate and contract the airtight cells by supplying and di schargi ng
conpressed air to and framthe %ag body, wherein at |east one of the
airtight cell sCPEMBAIGRESHEWPEH Y port for supplying and di schar gi ng
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al | owi ng conmuni cati on between the at | east one airtight cell and the
devoid of airtightness to part of the sealed portion of a
relevant airtight cell. The communicating path is adapted to
permit supply of compressed air sequentially through the
airtight cells from the airtight cell on the peripheral side
onward and enable the airtight cells to be inflated
sequentially in the direction from the peripheral to the
central side.

Further, the communicating path has its width and length
properly set so as to confer necessary deviation upon the times
to start inflating the airtight cells, with the result that
the circulation of blood is promoted and the effect of
massaging is further exalted.

This invention is also directed to a compressing device
for a pneumatic massager, comprising a bag body formed of a
plurality of airtight cells and adapted to inflate and
contract the airtight cells by supplying and discharging
compressed air to and from the bag body and characterized by
forming a notch at a suitable position of the bag body such
that when the bag body is attached to a leg or an arm, the knee
portion or the elbow portion will be exposed to sight. Even
after the user has set this bag body on his person, he can
easily bend or stretch the knee or the elbow.

Further this invention is directed to a compressing
device for a pneumatic massager, comprising a bag body formed
of a plurality of airtight cells and provided with
communicating paths differing in cross—sectional area of
opening, length and shape, and allowing communication between

the adjacent airtight cells and characterized by sequentially



airtight cells lacking the port. In this construction, when an air hose
comuni cating with a conpressed air supply source is connected to the port
provi-ded in the airtight cell and conpressed air is supplied to the
airtight cell, the conpressed air is subsequently supplied fromthe
airtight cell via the communicating path to the airtight cells not having a
port until all the airtight cells are inflated. The comuni cati ng path may
be provided with a fl ow course retaining ngnber. The fl owcourse

retai ni ngnenber conpri ses a copiously porous retaining piece or a meshed
retaining piece inserted in the comunicating path so as to ensure constant
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on the central side. When a compressed air supply source is
made to communicate with the airtight cell on the peripheral
side, and operated to supply compressed air to the particular
airtight cell, the compressed air is dispensed and supplied
first to the particular airtight cell and sequentially through
the rest of airtight cells in the direction toward the central
side through the communicating paths and the airtight cells
are sequentially inflated in the direction from the peripheral
to the central side. When the compressed air is discharged
from the airtight cell on the central side, the airtight cells
are sequentially contracted in the direction to the peripheral
side from this particular airtight cell onward. The massage
aimed at is effected by inflating and contracting the airtight
cells in the manner described above. The massaging effect can
be improved by adjusting the lag between the time to start
inflating and contracting the airtight cells on the upstream
side and the time to start inflating and contracting the
airtight cells on the downstream side through the cross-
sectional areas of opening, lengths and shapes of the
communicating paths.

Then, by causing the cross—-sectional areas of opening of
the communicating paths on the peripheral side to be larger
than those of the communicating paths on the central side, the
addition to the inflation of the airtight cells on the
peripheral side is enlarged and the massaging effect further
improved when the compressed air is supplied from the

peripheral side. Further, by forming the communicating paths



devoid of airtightness to part of the sealed portion of a relevant airtight
cell. The comunicating path is adapted to permt supply of conpressed air
sequentially through the airtight cells fromthe airtight cell on the

peri pheral side onward and enable the airtight cells to be inflated
sequentially in the direction fromthe peripheral to the central side.
Further, the conmunicating path has its width and I ength properly set so as
to confer necessary deviation upon the tings to start inflating the
airtight cells, with the result that the circulation of blood is pronoted
and the effect of massaging is further exalted. This invention is also
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the airtight cell on the central side with a discharge port
for discharging the compressed air, part of the compressed air
supplfed to the airtight cell on the peripheral side is
supplied sequentially to the other airtight cells on the
central side to inflate the airtight cells sequentially in the
direction from the peripheral to the central side and, at the
same time, the compressed air is discharged smoothly from the
airtight cell on the central side onward to contract the
airtight cells sequentially in the direction from the central
to the peripheral side, with the result that the blood liable
to stagnate in the periphery will be circulated perfectly and
the massage will be effected with high efficiency.
BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a perspective view illustrating one preferred
embodiment of compressing device for a pneumatic massager
according to this invention in a state of use.

Fig. 2 is a plan view of the compressing device of Fig.

Fig. 3 is a development illustrating one example of the
compressing device.

Fig. 4 is a partially magnified view of Fig. 3.

Fig. 6 is apartially magnified development illustrating
another example of the compressing device.

Fig. 6 isaplanviewillustrating a retaining piece shown

in Fig. b.



easily bend or stretch the knee or the el bow. Further this invention is
directed to a conpressing device for a pneunmati c nmassager, conprising a bag
body fornmed of a plurality of airtight cells and provided with

conmuni cating paths differing in cross-sectional area of opening, |ength
and shape, and allow ng comuni cati on between the adjacent airtight cells
and characterized by sequentially -5 inflating and contracting the
airtight cells by supplying conpressed ai¥f through an airtight cell on the
peri pheral side and discharging the conpressed air through an airtight cel
on the central side. Wen a conpressed air supply source is made to

communicate with the. airtight cell op the peripheral sid a operated to
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i s dispensed apd; pyppl tRE fihet pt@, the particular airtight cell and
sequentially through the rest of airtight cells in the direction toward the

central side throughighe8cbsmarmasgiifie battes arsk athiomitrakehtthgelueh Fig.
5 along the line B-B.

Fig. 9 is a magnified cross section taken through Fig.
3 along the line C-C.

Fig. 10 is a plan view illustrating another preferred
embodiment of compressing device for a pneumatic massager
according to this invention.

Fig. 11 is a development of the compressing device of Fig.
10.

Fig. 12 is a magnified terminal cross section taken
through Fig. 11 along the line D-D.

Fig. 13 is a cross section taken through Fig. 11 along
the line E-E.

Fig. 14 is a schematic perspective view illustrating the
state of use of still another preferred embodiment of
compressing device for a pneumatic massager according to this
invention.

Fig. 15 is a plan view illustrating the compressing
device of Fig. 14.

Fig. 16 is a plan view illustrating the compressing
device of Fig. 15 in a developed state.

Fig. 17 is a terminal cross section taken through Fig.
16 along the line H-H.

Fig. 18 is a magnified partial cross section taken
through Fig. 16 along the line I-1.

DESCRIPTION OF PREFERRED EMBODIMENT OF THE INVENTION

Preferred embodiments of the compressing device for a

pneumatic massager according to this invention will be



are sequentially inflated in the direction fromthe peripheral to the
central side. Wen the conpressed air is discharged fromthe airtight cel
on the central side, the airtight cells are sequentially contracted in the
direction to the peripheral side fromthis particular airtight cell onward.
The massage ainmed at is effected by inflating and contracting the airtight
cells in the manner described above. The massagi ng effect can be inproved
by adjusting the lag between the time to start inflating and contracting
the airtight cells on the upstreamside and the tine to start inflating and
contracting the airtight cells on the downstream side through the cross-
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as illustrated in Fig. 3 and Fig. 9 and fusing the matched
peripheries as by a high-frequency heating means.

As the raw material for these sheets la and 1b, a
synthetic resin such as urethane resin or polyvinyl chloride
resin is used.

Two sheet members formed roughly in the shape of a leg
and containing notches 8 in the approximate shape of the letter
U at the knee position as illustrated in Figs. 1 through 3 are
superposed and the matched peripheries of the sheet members
are fused at lc by the use of a high-frequency heating means,
for example, to obtain one bag body 1. The sheet members are
then fused in a short width direction to form a sealed portion
5 that divides and sealed part of this bag body extending from
the terminal edge to the lower edges of the notches 8 into two
parts and give rise to airtight cells 2 and 3 of the shape of
a flat bag.

The bag body 1 is further provided in the partitioning
area of the airtight cell 3 and an airtight cell 4 with a second
sealed portion 6 of a prescribed length. The sealed portion
6 and the fused portion lc jointly form communicating paths
7.

These communicating paths 7 have their widths and lengths
formed at suitable distances so as to impart a lag to the times
at which the airtight cell 3 and the airtight cell 4 start
inflating and contracting.

The bag body 1 has formed therein a combination of the



6 by inparting a state devoid of airtightness to part of the sealed
portions separating the adjacent airtight cells, the cost of the
conpr-essing device is lowered. By providing the airtight cell on the

peri pheral side with a supply port for supplying conpressed air and
providing the airtight cell on the central side with a discharge port for
di scharging the conpressed air, part of the conpressed air supplied to the
airtight cell on the peripheral side is supplied sequentially to the other
airtight cells on the central side to inflate the airtight cells
sequentially in the direction fromthe peripheral to the central side and,

at the sane tine, the ressed.air, s discharged s t.hl r el
airtight cell rb%t(i}hees CBZﬁgEangPaéngn%?alsteg gok??ﬁc?@%ebhoavly?v}iegmw&eﬁ sgt
sequentially igh t4ige diggcét+ obhér @fmt he central to the peripheral side, with

the result that the blood |iable to stagnate in _the peripher 11|l he,
circul ated perfect | Thahds hedrdssadarghar Béoéfﬁéét“@dtmﬁtqﬁ%f‘“gwpéfﬁiléiléﬁcy.

BRI EF DESCRI PPN {3 B PRIW NG ¢ the upper part of foot and the sole part

of foot in the foot area. The airtight cell 2 and the airtight
cell 3 are provided with ports 10a and 10b, respectively,
destined to serve as supply and discharge openings for
compressed air. Air hoses 12 connected to a compressed air
supply source 11 such as a compressor are connected to the
ports 10a and 10b.

The reference numeral 13 shown in Fig. 3 and Fig. 4
denotes a retaining piece intended as a flow course retaining
member for the communicating path 7. As shown in Fig. 4,
this retaining piece 13 is provided with a plurality of punched
holes serving as ventilating holes 14. This retaining piece
13 is formed of thin sheet material (about 0.2 mm in the present
case) of soft urethane resin. During the fusion of the sheets
la and 1b, this retaining piece 13 is interposed in a tacked
State. It is eventually interposed and superposed at the
position of the communicating path 7 as illustrated in Fig.
7.

The ventilating holes 14 formed in the retaining piece
13 are formed in one equal diameter and arrayed as illustrated
in Fig. 4. They do not need to be limited to this arrangement.

The reference numeral 15 shown in Fig. 5 and Fig. 6
denotes a flow course retaining member as another embodiment
of the communicating path 7. This flow course retaining
member 15 is a meshed retaining piece of thin sheet formed of
soft synthetic resin. This retaining piece 15 is provided at

the opposite ends thereof with engaging projections 15a and



Fig. 1 is a perspective viewillustrating one preferred enbodi nent of
conpressing device for a pneunmatic nmassager according to this invention in
a state of use. Fig. 2 is a plan view of the conpressing device of Fig. 1.

Fig. 3 is a developnent illustrating one exanple of the conpressing device.
Fig. 4 is a partially magnified viewof Fig. 3. Fig. 5is a partially
magni fi ed devel opnent illustrating another exanple of the conpressing
device. Fig. 6 is a plan viewillustratingyg retaining piece shown in Fig.
5. 7 Fig. 7 is a magnified cross section taken through Fig. 4 along the

line A-A. Fig. 8 is a nagnified cross section taken t hr ough Fig 5 al ong

the line B-B. fﬂé%rposed gg e 6n 3k se%E ta ent%hrou munl%atlng

on and
path 7 prior to the fusion of the sheets la and 1b.

Two retaining pieces 15 may be interposed between the
sheets la and 1b respectively at two communicating paths 7 or
may be interposed between the sheets la and 1lb as joined to
each other with connecting pieces 15b and 15b into one integral
retaining peace as illustrated in Fig. 5 and Fig. 8. The mesh
does not need to be limited to what is illustrated in Fig. 6.

The retaining pieces 13 and 15 are preferred to have a
thickness enough to avoid inflicting a feeling of
uncomfortableness on the skin of the user being massaged.

This bag body 1 is doubled up as illustrated in Fig. 2
and the matched edges are fused or sewn in the direction of
length to complete an approximately cylindrical boot shaped
like a leg. Optionally, the bag body 1 may be provided along
the opposite edges in the direction of width of the developed
bag body of Fig. 3 with fasteners which are utilized for
attaching the bag body fast to the leg during the attachment.

The communicating paths 7 are formed in suitable widths
and lengths such that the times to start inflating the airtight
cells 3 and 4 will deviate properly. This deviation of the
times to start inflating the airtight cells 3 and 4 is
essential for exalting the massaging effect. Actually, the
widths and lengths are so selected as to ensure manifestation
of the massaging effect to the best advantage.

Incidentally, the present embodiment is provided with
three airtight cells 2, 3 and 4 as illustrated in Fig. 2 and
3. For the invention, this number is not critical. The sheet
members, though not illustrated, may be formed in a shape fit

for the body portion to be massaged, specifically in such a



3 along the line GC. Fig. 10 is a plan view illustrating another preferred
enbodi nent of conpressing device for a pneunatic nassager according to this
invention. Fig. 11 is a devel opnent of the conpressing device of Fig. 10.
Fig. 12 is a magnified term nal cross section taken through Fig. 11 al ong
the line DD. Fig. 13 is a cross section taken through Fig. 11 along the
line E-FE. Fig. 14 is a schematic perspective viewillustrating the state of
use of still another preferred embodi ment ¢ff conpressing device for a
pneumati ¢ massager according to this invention. Fig. 15 is a plan view
illustrating the conpressing device of Fig. 14. Fig. 16 is a plan view
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of exposing the elbow part may be properly formed.

Now, the operation of the embodiment described above will
be explained below.

In preparation for use, the bag body 1 of the compressing
device for a massager is attached to the leg as though a boot
is put onas illustrated in Fig. 1 and the air hose 12 connected
on one side to the compressed air supply source 11 such as a
compressor is connected on the other side to the port 10a. At
this time, the notch 8 formed in the bag body 1 of the
compressing device exposes the knee. The bag body 1 of this
compressing device, though not illustrated, may be attached
to each of the legs to be massaged.

When the compressed air supply source 11 is set operating,
the compressed air is supplied from the compressed air supply
source 11 first to the airtight cell 2 via the air hose 12 to
start inflating the airtight cell 2. After the inner pressure
of this airtight cell 2 has reached the upper limit, the
pressure inside the airtight cell 2 is retained for a
prescribed length of time.

After the elapse of the prescribed length of time
following the arrival of the inner pressure of the airtight
cell 2 at the upper limit and while the inner pressure of the
airtight cell 2 is still being retained, the compressed air
emanating from the compressed air supply source 11 is supplied
via the air hose 12 to the airtight cell 3 to start inflating
the airtight cell 3. While the inner pressure of this
airtight cell 3 is in the course of reaching the upper limit,

part of the compressed air already supplied to the interior



through Fig. 16 along the line I-1. DESCRI PTI ON OF PREFERRED EMBCDI MENT OF
THE | NVENTI ON Preferred enbodi nents of the conpressing device for a
pneumati ¢ massager according to this invention will be 8 descri bed bel ow
with reference to the acconpanying diagranms. A bag body 1 is produced by
formng an outer air- inpervious resin sheet la of small elasticity and an

i nner air- inpervious resin sheet |b of large elasticity in such a shape as
illustrated in Fig. 3 and Fig. 9 and fusinggthe matched peripheries as by a
hi gh-frequency heating neans. As the raw nmaterial for these sheets |a and
| b, a synthetic resin such as urethane resin or polyvinyl chloride resin
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In this case, since the communicating paths 7 are
provided with the flow course retaining member 13 or 15, the
compressed air in the communicating paths 7 is enabled by the
retaining piece 13 provided withamultiplicity of ventilating
holes 14 (Fig. 4) or the retaining piece 15 provided with a
reticular texture (Fig. 6) to pass freely between the obverse
side and the reverse side of the retaining piece 13 or 15 as
indicated by arrow marks in Fig. 7 and Fig. 8 and expand the
communicating paths 7 and secure ample flow courses for air.
Thus, the possibility of the communicating paths 7 being bent
to obstruct the flow course is totally nil.

Then, after the retention of the inner pressure of the
airtight cell 2 has lasted for a prescribed length of time
following the start of inflation of the airtight cells 3 and
4, the compressed air in the airtight cell 2 is discharged via
the air hose 12 and the airtight cell 2 begins to contract.
At this time, the inner pressure of the airtight cell 3 has
reached the upper limit and begun to remain at this upper limit
and the inner pressure of the airtight cell 4 is in the course
of reaching the upper limit.

Then, the inner pressure of the airtight cell 2 reaches
the atmospheric pressure to terminate the contraction of the
airtight cell 2. Meanwhile, the inner pressure of the
airtight cell 4 reaches the upper limit with a lag from the
airtight cell 3. As aresult, the airtight cells 3 and 4 both
are allowed to retain their inner pressure intact. The blood

stagnating at the terminal periphery can be circulated back



are fused at |Ic by the use of a high-frequency heating nmeans, for exanple,
to obtain one bag body 1. The sheet nenbers are then fused in a short
width direction to forma sealed portion 5 that divides and seal ed part of
this bag body extending fromthe term nal edge to the | ower edges of the
notches 8 into two parts and give rise to airtight cells 2 and 3 of the
shape of a flat bag. The bag body 1 is further provided in the partitioning
area of the airtight cell 3 and an airtigh?3cell 4 with a second seal ed
portion 6 of a prescribed Iength. The sealed portion 6 and the fused
portion 1c jointly forn1connunicating paths 7. These communi cati ng paths 7
at suitabl e distances so as,to i.npart

have their widths and |en S d
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Whlle the airtight cells 3 and 4 are retaining their inner
pressure and after the elapse of a prescribed length of time
following the start of supply of compressed air to the airtight
cell 2 in the preceding cycle, the compressed air supply source
11 again supplies the compressed air via the air hose 12 to
the airtight cell 2 to start inflating the airtight cell 2
again. After the start of this inflation of the airtight cell
2 and after the elapse of a prescribed length of time following
the arrival of the inner pressure of the airtight cell 4 at
the upper limit, the compressed air flows into the airtight
cell 3 through the communicating paths 7 and then reaches the
ambient air through the airtight cell 3 via the air hose 12.
Consequently, the airtight cell 3 begins contracting and, with
a lag therefrom, the airtight cell 4 begins contracting. Then,
the airtight cells 3 and 4 complete contraction after the inner
pressure of the airtight cell 2 has reached the upper limit
and meanwhile the inner pressures of the airtight cells 3 and
4 have reached the atmospheric pressure substantially
simultaneously.

In this case, since the communicating paths 7 are
provided with the flow course retaining member 13 or 15, the
air is freely passed between the obverse side and the reverse
side of the flow course retaining member 13 or 15 even when
the communicating paths 7 are bent and the air is then enabled
to expand the communicating paths 7 to secure a flow course
for air and permit the air to be discharged from the airtight
cell 4 to the airtight cell 3.

Thereafter, the process which comprises termination of



notches 8 for exposing the user' s knee or el bow when it is set on the |leg
or the arm The bag body 1 is further provided with a sealed partition
portion 9 for defining the upper part of foot and the sole part of foot in
the foot area. The airtight cell 2 and the airtight cell 3 are provided
with ports 10a and 10b, respectively, destined to serve as supply and

di scharge openings for conpressed air. Air hoses 12 connected to a
conpressed air supply source 11 such as a ggnpressor are connected to the
ports 10a and 10b. The reference nuneral 13"shown in Fig. 3 and Fig. 4
denotes a retaining piece intended as a fl ow course retaining nmenber for
the comunicating path 7. As shown in Fig. 4, this retaining piece 13 is
provi ded with tehq)mfahaitlprbfofparh@hédrﬁmggé setVi hg skavemt [tde Agfieltdoni4,
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Thus, the massage for promoting the blood circulation is
carried out efficiently.

For the purpose of simultaneously supplying the
compressed air to the airtight cells 2 and 3, necessary time
lags preceding the start of inflation can be adjusted by
suitably varying the inner volumes of the airtight cells 2 and
3.

Though the embodiment, as illustrated above, has the
ventilating holes 14 provided in the retaining piece 13 of the
flow course retaining member, one or both sides of the
retaining piece 13 may be provided with protuberances capable
of forming gaps enough to preclude tight adhesion between the
retaining piece 13 and the resin sheets la and 1b instead of
being provided with the ventilating holes 14.

Fig. 10 and Fig. 13 represent compressing devices for a
pneumatic massager, depicting other embodiments of this
invention. In these diagrams, like component parts found in
the preceding embodiment are denoted by like reference
numerals.

Though the first illustrated embodiment forms the sealed
portion b in an airtight state and provides the airtight cells
2 and 3 respectively with the ports 10a and 10b each destined
to serve as an opening for supplying and discharging the
compressed air, the embodiment shown in Fig. 10 contemplates
forming two parallel fused lines 5b as extended from the

substantially central part of the sealed portion 5 separating



The ventilating holes 14 forned in the retaining piece 13 are fornmed in one
equal dianeter and arrayed as illustrated in Fig. 4. They do not need to be
limted to this arrangenent. The reference nuneral 15 shown in Fig. 5 and
Fig. 6 denotes a flow course retaining nenber as anot her enbodi nent of the
comuni cating path 7. This flow course retaining nenber 15 is a neshed
retaining piece of thin sheet forned of soft synthetic resin. This
retaining piece 15 is provided at the oppogiste ends thereof w th engaging
proj ections 15a and 10 interposed in, tacked on and attached to the
comuni cating path 7 prior to the fusion of the sheets la and Ib. Two
retaining piec y..ke i nterposed, het ween. the sheets la.and | h_ .
respectively aﬁ?%ﬁﬁrﬁ?&n?ggﬁfngaﬂi %s O'Wadrrd Fréfl ltf‘et%rrftoerrsp(?ge %g‘rl\fééﬁhtthe
sheets la and d&l bs 3 endedl the redghinpher iwgtd sacerredt vo9d i £ees tieh tared s15b
into one integral retaining peace as illustrated in Fig. 5 and Fig. 8 The
mesh does not redd'a §ubs trinhiadd vt 6enftae li Bart |afsithagt sgalpdmertson 5 and

giving rise to a slender communicating path 5a for allowing
communication between the airtight cells 2 and 3. Further,
as illustrated in Fig. 11, the area intervening between the
notches 8 is fused to form a second secaled portion 16 and give
rise to the airtight cell 4 shaped like a flat bag on the
central side from the notches 8 and, at the same time, the
substantial center of the second sealed portion 16 is formed
in a state devoid of airtightness and allowed to form a slender
communicating paths 7 for allowing communication between the
airtight cells 3 and 4.

The communicating paths 5a and 7 are formed in suitable
widths and lengths so as to impart proper lags among the times
at which the airtight cells 2, 3 and 4 begin to inflate.
Particularly, the lags among the times for starting inflation
of the airtight cells 2, 3 and 4 are essential for the purpose
of improving the massaging effect. Actually, the widths and
lengths are so selected as to ensure manifestation of the
massaging effect to the best advantage. In a bag body which,
as illustrated in Fig. 11, has an overall length of about 860
mm and an overall width of about 650 mm and has the ratio of
sizes of the airtight cells 2, 3 and 4 in the direction of
length set at about 35 : 20 : 18, for example, the communicating
paths ba and 7 are preferred to measure 20 - 30 mm in width
and 130 mm in length.

When the compressed air supply source 11 is set operating,
the compressed air is supplied first into the airtight cell

2 having the air hose 12 connected thereto to start inflating



The retaining pieces 13 and 15 are preferred to have a thickness enough to
avoid inflicting a feeling of unconfortabl eness on the skin of the user
bei ng massaged. This bag body 1 is doubled up as illustrated in Fig. 2 and
the matched edges are fused or sewn in the direction of length to conplete
an approxi mately cylindrical boot shaped like a leg. Optionally, the bag
body 1 may be provided al ong the opposite edges in the direction of width
of the devel oped bag body of Fig. 3 with f? teners which are utilized for
attaching the bag body fast to the leg during the attachnent. The

comuni cating paths 7 are formed in suitable widths and | engths such that
the times to s art_intI%ting Ehe airtight cells 3 and 4 will deviate,
properly.  THiR® aévitdgindncetlihe N thesinner paesstinggof Herapititgght
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inner pressure of the airtight cell 3 is in the course of
reaching the upper limit, part of the compressed air already
supplied to the airtight cell 3 is passed through the
communicating path 7 in the airtight cell 4 to start inflating
the airtight cell 4, with the result that first the inner
pressure of the airtight cell 2 will reach the upper limit,
then the inner pressure of the airtight cell 3 will reach the
upper limit, and finally the inner pressure of the airtight
cell 4 will reach the upper 1imit to cause sequential inflation
of the airtight cells 2, 3 and 4 in the order mentioned. The
blood stagnating at the terminal periphery can be circulated
back to the central side because time lags occur among the
times at which the airtight cells 2, 3 and 4 begin to inflate.
After the inner pressures of the airtight cells 2, 3 and

4 have retained their upper limits for prescribed lengths of
time, the compressed air supply source 11 assumes an evacuated
state and the compressed air in the airtight cell 2 is
discharged via the air hose 12, with the result that first the
airtight cell 2 will begin contraction, the airtight cell 3
will begin to contract with a lag therefrom, and the airtight
cell 4 will begin to contract with a further lag therefrom.
All the airtight cells 2, 3 and 4 terminate their contraction
after the inner preésures of the airtight cells 2, 3 and 4 have
reached the atmospheric pressure substantially at the same

time. Thereafter, the process mentioned above is repeated to



for the body portion to be massaged, specifically in such a shape t hat
the bag body will assune the approxi mate shape of an arm for exanple.
Again in this case, the notch capabl e of exposing the el bow part nay be
properly formed. Now, the operation of the enbodi nent descri bed above w ||
be explained below. In preparation for use, the bag body 1 of the
conpressing device for a nassager is attached to the | eg as though a boot
is put on as illustrated in Fig. 1 and theygir hose 12 connected on one
side to the conpressed air supply source 1% such as a conpressor is
connected on the other side to the port 10a. At this tine, the notch 8

f d inthe b 1 of th d the kne The
bag body 1 of TH8e Bortices SPAYCALIRde, 1L hLBGH ROt | BBRLEREN] ofmys bo the
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source 11 is set operating, the conpressed air i s supplied fromthe
conpr essed ai r&yHpE Eotirpromatingstheobdped acitcghetden i3 gagrted aiut

hose 12 to efficiently.

Fig. 14 is a schematic perspective view illustrating vet
another embodiment of this invention.

One flat bag body is produced by superposing two sheet
members F and G formed in the shape of a leg in a developed
state and fusing the matched edges by the use of a high-
frequency heating means, for example. Further, linear sealed
portions 25, 26 and 27 are formed by fusing the sheet members
F and G in the direction of a short distance. These sealed
portions 25, 26 and 27 divide the interior of the bag body into
four sections and give rise to airtight cells 21, 22, 23 and
24 each of the shape of a flat bag.

In the sealed portions 25, 26 and 27, communicating paths
28, 29 and 30 each of the shape of a flat cylinder adapted to
allow communication between the adjacent airtight cells 21 and
22, 22 and 23, and 23 and 24 are formed.

These communicating paths 28, 29 and 30 are formed of
sealed parts 25a, 26a and 27a which have been formed by
imparting a state devoid of airtightness to parts of the sealed
portions 25, 26 and 27 and fusing the sheet members F and G
in the opposite directions in the direction of length
extending from the end at which the state of airtightness
terminates. Further, they are so formed that their opening
cross sections decrease from the communicating path 28 on the
peripheral side to the communicating path 29 on the central
side and further to the communicating path 30 on the central

side. Thus, proper lags are allowed to occur among the times



start inflating the airtight cell 2. After the inner pressure of this
airtight cell 2 has reached the upper limt, the pressure inside the
airtight cell 2 is retained for a prescribed length of tinme. After the
el apse of the prescribed length of tinme following the arrival of the inner
pressure of the airtight cell 2 at the upper Iimt and while the inner
pressure of the airtight cell 2 is still being retained, the conpressed air
emanating fromthe conpressed air supply s??rce 11 is supplied via the air
hose 12 to the airtight cell 3 to start inflating the airtight cell 3.
Wiile the inner pressure of this airtight cell 3 is in the course of

of. t he ressed air al.rea dto
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alag fromthe airtight cell 3. In this case, since the conmnunicating

paths 7 are 30 are respectively thrust into the airtight cells 21, 22 and
23 and the opening cross sections of the communicating paths
28, 29 and 30 are caused to decrease gradually from the
peripheral to the central side.

A compressing device which, as illustrated in Fig. 16,
has a length L of about 750 mm and a width W of about 600 mm,
for example, is preferred to have all the lengths of the
communicating paths 28, 29 and 30 set at 130 mm, the width of
the communicating path 28 at 30 mm, the width of the
communicating path 29 at 25 mm, and the width of the
communicating path 30 at 20 mm.

While the communicating paths 28, 29 and 30, as
illustrated above, are respectively formed with two parallel
sealed parts 25a, 26a and 27a, the sealed parts 25a, 26a and
27a may be slanted in a pattern converging toward the central
side or part of the sealed portions 25, 26 and 27 may be
provided with a hole formed in a state devoid of airtightness
or with a tube interconnecting the adjacent airtight cells 21
and 22, 22 and 23, and 23 and 24. When the tubes are elected,
they are varied in diameter and length so as to produce proper
lags among the times to start the inflation of the airtight
cells 21, 22, 23 and 24.

The airtight cell 21 is provided with a supply port 31
for supplying compressed air and the airtight cell 24 is
provided with a discharge port 32 for discharging the
compressed air. The airtight cell 21, when necessary, may be
made to take sole charge of supplying and discharging the

compressed air by providing it with a supply —and- discharge



provided with the flow course retaining nenber 13 or 15, the conpressed air
I n the conmmunicating paths 7 is enabled by the retaining piece 13 provi ded
with a multiplicity of ventilating holes 14 (Fig. 4) or the retaining piece
15 provided with a reticular texture (Fig. 6) to pass freely between the
obverse side and the reverse side of the retaining piece 13 or 15 as

I ndi cated by arrow marks in Fig. 7 and Fig. 8 and expand the conmuni cati ng
paths 7 and secure anple flow courses for aigr. Thus, the possibility of the
comuni cating paths 7 being bent to obstruct the flow course is totally
nil. Then, after the retention of the inner pressure of the airtight cell 2
has | asted for a prescribed length of tinme followng the start of inflation
of the airtigﬂﬂp%g}Tg‘S and 4, the conpressed air in the airtight cell 2 is

di scharged via the BhéupRSehdpAdedhemiddimdnit celd 2 RAAi MstdP iGOMirgact .

At this tine, the inner pressure of the airtight cell 3 has reached the
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to term nate triwet cohtligetiaoedOof méebe formed in a shape fit for the body
portion to be massaged, specifically in such a shape that they
will assume the approximate shape of an arm, for example. It
is also permissible to form notches for exposing the knee or
the elbow at suitable positions so as to allow the joints to
be easily bent or stretched.

The concept of gradually decrcasing the opening cross
sections of the communicating paths and adjusting the lags
among the times for starting the inflation of the airtight
cells can be applied not only to the compressing device for
a pneumatic massager but also to the pneumatic mattress
intended to prevent a patient from suffering a bedsore.

The invention described in detail above allows provision
of an inexpensive compressing device for a pneumatic massager
which is prepared easily for use because it permits a decrease
in the number of inlets and outlets and air hoses which are
used for connecting the compressed air supply source and the
airtight cells and which, therefore, have been heretofore used
in the same numbers as the airtight cells and, at the same time,
permits a decrease in the amount of work for connecting the
airtight cells to the compressed air supply source. It
further allows provision of an inexpensive pneumatic massager
capable of efficient massage because the airtight cells can
be inflated sequentially in the direction from the peripheral
to the <central side without necessitating use of a

distributing device of complicated structure.



airtight cell 2. Meanwhil e, the inner pressure of the airtight cel

4 reaches the upper Iimt with a lag fromthe airtight cell 3. As a result,
the airtight cells 3 and 4 both are allowed to retain their inner pressure
intact. The blood stagnating at the term nal periphery can be circul ated
back 13 to the central side because tine |ags occur anong the tinmes at
which the airtight cells 2, 3 and 4 begin to inflate. Wiile the airtight
cells 3 and 4 are retaining their inner preggsure and after the el apse of a
prescribed length of tine followng the start of supply of conpressed air
to the airtight cell 2 in the preceding cycle, the conpressed air supply
source 11 again supplies the conpressed air via the air hose 12 to_ t{he
airtight cell 2 to St8ff WﬁItéf”ieﬁgt?ﬁéaé]tripéh?tééglﬁf é@&itﬁ.g}‘tA‘F?biSﬁ”r@
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prescribed length of tine followng the arriv e I nner pressure of

the airtight ceromated bheappbeing ipiassuhe soaesised miim fihews iireted itome
ai rtight from the periﬁheral to the central side of the leg or the arm.
Thus, the massaging effect can be further exalted.

The flow course retaining members interposed in the
communicating paths of the bag body prevent the flow courses
from being blocked even when the communicating paths are bent
during the use of the massager and consequently secure ample
flow courses for the compressed air in the communicating paths.
Thus, the effective massage is attained by sequentially
supplying the compressed air from the airtight cell on the
peripheral side onward and consequently enabling the airtight
cells to be sequentially inflated and contracted from the
peripheral to the central side.

Further, by adjusting the timing of inflation and
contraction, it is made possible to inflate and contract the
airtight cells sequentially along the venous stream and
produce a highly effective massage with better sensation of
pressure. By discriminating between the airtight cells for
supplying the compressed air and the airtight cells for
discharging the compressed and enabling the compressed air to
be supplied through the airtight cells on the peripheral side
and discharged through the airtight cells on the central side,

the inflation and contraction can be carried out smoothly even

when there are provided a plurality of communicating paths.



cell 3 through the communicating paths 7 and then reaches the anbient air
through the airtight cell 3 via the air hose 12. Consequently, the airtight
cell 3 begins contracting and, with a lag therefrom the airtight cell 4
begins contracting. _Then, the airtight cells 3 and Hﬁ‘“ﬂﬁu“ ction
after the inner pres airtight cell 2hasm limt
and neanwhile the i he airtight celks 8 and "4 have
reached t he at nosph anti alyly sinmultaneously. In this
case, since the comunicatt: 7 are provided with the fl ow course
retaining menber 13 or 15, the air is freely passed between the obverse
side and the r side of the flow course retaining nenber 13 or 15 even
when the comunicating paths 7 are bent and the air is then enabled to
expand the communi chfi ngA pabhpréskdngecds i @e f lfew eOUpRBUMAL i Ymﬁ@h%&' m t
the air to be discharged fromthe airtight cell 4 to the ajrtight cell 3
Thereaf t er, tk&PT@Bb%gggmﬁih%gc%m$¥ié%% home hat§ on nofurality of airtight

cells (2, 3, 4) with sealed portions (5, 6) for separating said

airtight cells and adapted to inflate and contract the
airtight cells by supplying and discharging compressed air to
and from the bag body,

said compressing device being characterised in that at
least one of said airtight cells (2) is provided with a port
(10a) for supplying and discharging compressed air, and that
said bag body is provided with a communicating path (7)
allowing communication between said at lest one airtight cell
and the airtight cells lacking said port.

2. A compressing device according to claim 1,
characterised in that said communicating path (7) is provided
with a flow course retaining member (13, 15).

3. A compressing device according to claim 2,
characterised in that said flow course retaining member is a
thin plate of meshed retaining piece (15) of soft synthetic
resin inserted in the communicating path.

4. A compressing device according to claim 2,
characterised in that said flow course retaining member is a
thin sheet of soft synthetic resin (13) containing a plurality
of punched holes (14) and inserted in the communicating path.

5. A compressing device according to any one of claim
1 and claim 2, characterised in that said communicating path
is formed by imparting a state devoid of airtightness to part
of said sealed portions of said airtight cells and isutilized
for sequentially supplying compressed air from said airtight

cell on a peripheral side onward.
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14 the inflation of the airtight cell 2, start of the inflation of the
airtight cell 3, and start of the inflation of the airtight cell 4 is
repeated to inflate and contract tBG“&FtttghfﬁﬁﬁgmﬁiQ, 3 and 4 sequentially
in the order mentioned. Thus, the hastageforronot{ng the bl ood

lredaon e 12 e i el Rl Sinia o

| ags preceding the start of inflation can be adjusted by sui fablty Varyirg
the inner volumes of the airtight cells 2 and 3. Though the enbodi nent, as
Il lustrated above, has the ventilating holes 14 provided in the retaining

pi ece 13 of the fl COMT . J er one. or both sides qf the
retai ni ng piece 13q%%y %e§§$%€%%%ghéﬁhégigkniﬁﬁﬁ%ﬁ 158 %%653i@q§f0 OF&FH&
gaps enough td preea ludien t4,ghth aadhassons dietiveanatthe afi@t doRind@ 1Ra8G@ ¢18 adhd
the resin sheets |a agd | b insteai@gé bei ng praovided wth the ventilating
hol es 14. Fi g.na% aaiddiitgandza dgireddesu idghdeedernmpeyt tog & databphaerati c

massager, depiiGid$1%at OWHEERCTRRAITENIShOfcd NS communicating with each
other via said communicating path begin to inflate.

7. A compressing device for a pneumatic massager,
comprising a bag body (1) formed of a plurality of airtight
cells (2, 3, 4) with sealed portions (5, 6) for separating said
airtight cells and adapted to inflate and contract said
airtight cells by supplying and discharging compressed air to
and from said bag body.

said compressing device being characterised in that said
bag body is provided with a notch (8) so that the leg or elbow
of a user is exposed to sight when said bag body has been
attached to the leg or elbow.

8. A compressing device for a pneumatic massager,
comprising a bag body (1) formed of a plurality of airtight
cells (2, 3, 4, 21, 22, 23, 24) with sealed portions (5, 16,
25, 26, 27,) for separating said airtight cells and adapted
to inflate and contract said airtight cells by supplying and
discharging compressed air to and from said bag body,

said compressing device being characterised in that said
bag body is provided with a plurality of communicating paths
(7, b5a, 28, 29, 30) differing in cross-sectional area of
opening, length and shape and each allowing communication
between adjacent ones of said airtight cells, that the
airtight cell (21) on a peripheral side is provided with a
supply port (31) for supplying compressed air, and that the
airtight cell (24) on a central side is provided with a

discharge port (32) for discharging said compressed air to
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i nvention. In these diagrans, |ike conponent parts found in the preceding
enbodi nent are denoted by |ike referen Sh ugh the first
illustrated enbodi nent forns the se PﬁqsﬁﬁﬁﬁT&m&Sﬁ n airtight state and
provides the airtight cells 2 and 3 i espegEPuAl ithdthe ports 10a and 10b
each destined to serve as an openi ng ying and di scharging th
conpressed air, the enbodi nent shown in Fig. 10 contenpl atﬁ“‘ﬂ 1‘ M‘“
paral lel fused lines 5b as extended fromthg substantially

the seal ed portion 5 separating the airtight cells 2 and® 3t omard t he
interiors of the airtight cells 2 and 3 thereby inparting a state devoid of

airtightness t h nt.i_ad,l central rt of the, seal rti 5 and
giving rise tog%ésﬁgnggiﬁgomﬁﬁ%%%ul% ngﬁ%gﬁcgoF%ﬂqcﬁdﬁ légﬁnﬁﬁqgétﬂﬁh
bet ween t he alsumghY1ng|bSmﬁra§§e3 a1FUfﬁh@ﬁgha§aia|#§$fﬁéﬁg s F @i1Nhn

the area |nterven|ng_2§gy%®h e notfches 8 is fused to forma second seal ed
portion 16 and i PeTipdenia) shdeAnd ddgrchaseing shaseanriassed #iatt hrag on

t he said airtight cell (24) on the central side.

9. A compressing device according to claim 8,
characterised in that the opening cross section of the
communicating path on the peripheral side is larger than that
of the communicating path on the central side.

10. A compressing device according to any one of claim
8 and claim 9, characterised in that said communicating paths
are formed by imparting a statedevoid'ofairtightness to part

of said sealed portions.
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central side fromthe notches 8 and, at the sanme time, the substanti al
center of the second sealed portion 16 is fornmed in a state devoid of
airtightness and allowed to forma sl ender conmunicating paths 7 for

all owi ng conmmuni cation between the airtigyy cells 3 and 4. The

comuni cating paths 5a and 7 are forned in suitable widths and | engths so
as to inpart p}{% gs anong the tinmes at which the airtight cells 2, 3
and 4 begin to—+ Particularly, the lags anong the tines for starting
inflation of the airtight cells 2, 3 and 4 are essential for the purpose of
i nproving the @ss@ss f | nd | engths are so
ngect edgas to ensureg']iﬁhnd're]iI%E'g"s;]%ca}:%i]'zgI£ B@‘%‘ﬁ%’*ﬁ%&%‘ﬁ ect tg t he best
advant age. In a bag body which, as illustrated in Fig. 11, has an overall

| engt h of about 860A ngwmifle 88 Y el A} 1 c MG aOfpn%%ttiQ:s a@@a%q' Q?Ailhla%s

rati o of sizes %f t he airt;ght cells 2, 3 and 4 in the direction of I'ength
set at about 35DPagybodyg (1) fornedmica phereditunpéasinyipht hsebks a2 3,are

onpr essed ai rauonty St ed AR LA UG 00, 155, “Fharabhfotbeceartinhe
suppl i ed firstceilito ante adiapttieghtocehflate and contract the airtight cells
by supplying and discharging compressed air to and from the
bag body. At least one of the airtight cells is provide with
a port (10a) for supplying and discharging compressed air.
The bag body is provided with a communicating path (7) allowing
communication between the at least one airtight cell and the

airtight cells lacking the port.

FIG.1



2 having the air hose 12 connected thereto to start inflating 16 the
airtight cell 2. Wile the inner pressure of the airtight cell 2 is in the
process of reaching the upper limt, part of the conpressed air already
supplied to the airtight cell 2 is passeg,yhrough the conmmunicating path 5a
inthe airtight cell 3 to start inflating the airtight cell 3. Further,
whil e the inner pressure of the airtighm 1is in the course of
reaching the upper limt, part of the c $ air already supplied to
the airtight cell 3 is passed through the comrunicating path 7 in the
airtight cell 4 to start inflating the airt]ght ce 4, with the result

that first the inner pressure of THFAal %l;ﬁ)- e wi |l reach the upper
limt, then the inner pregsure of ffh ell 3 will reach the upper
limt, and finally the infer presd dertight cell 4 will reach the
upper limt to cause sequentha airt'bht cells 2, 3 and 4
in the order nentioned. The b peri phery
can be circul ated




back to the central side because tinme |ags occur anong the tinmes at which
the airtight cells 2, 3 and 4 begin to inflate. After the inner pressures
of the airtight cells 2, 3 and 4 have retained their upper limts for
prescribed lengths of tinme, the conpressedqair supply source 11 assunes an
evacuated state and the conpressed air in the airtight cell 2 is discharged
via the air hose 12, with the result tha tEEtE;he airtight cell 2 wll
begin contraction, the airtight cell 3 w g to contract with a | ag
therefrom and the airtight cell 4 wll begrn to contract with a further

| ag therefrom Al the airtight cells 2, 3 aqd*4 hE%nnate their
contraction after the inner pressures of the air tld cells 2, 3 and 4 have
reached t he atnospheric pressiy e~|
Thereafter, the process ment i ¥
sequential inflation and Ha
t he order nentioned. Thus,
circulation is carried out




efficiently. Fig. 14 is a schematic perspective viewillustrating yet
anot her enbodi nent of this invention. One flat bag body is produced by
superposing two sheet nmenbers F and G forned in the shape of a leg in a
devel oped state and fusing the matched edges by the use of a high-

frequency heating nmeans, for exanple. Further, linear sealed portions 25,
26 and 27 are fornmed by fusing the sheet nenbers F and Gin the direction
of a short distance. These seal ed port| 25 _ 26 and 27 divide the
interior of the bag body into four secti ive rise to airtight cells

21, 22, 23 and 24 each of the shape of a flat bag. In1the seal ed portions
25, 26 and 27, communicating paths 28, 29 and 30 each' of the shape of a

flat cylinder adapted to | ow co icationgﬁtween | he affj acent@ airtight
cells 21 and 22, 22 and 23y.and 2 d 24 areg Torned./ Thesg commni cating
paths 28, 29 and 30 are_formed of seéaled partis 25a, Z6a apd 27a i ch have

been fornmed by inparting a l\e devoi d of ajrtightegss to partg of the
seal ed portions 25, 26}and 27 _and fusing the sheet nmenbers F and Gin the

opposi te directions infthe=direction of Iength]
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extending fromthe end at which the state of airtightness term nates.
Further, they are so forned that their opening cross sections decrease from
t he conmuni cating path 28 on the peripheral side to the conmuni cating path
29 on the central side and further to thgonmunicating path 30 on the
central side. Thus, proper lags are allomed to occur anong the tines

18 to start the inflation of the airtight cells 21, 22, 23 and 24 because
the entrances to the conmmuni cating pat% @Z@ and 30 are respectively
thrust into the airtight cells 21, 22 nd the opening cross sections
of the communicating paths 28, 29 and 30 are caused to decrease gradually
fromthe peripheral to the central7 side. A crrpreséi ng devi c% whi ch, as
illustrated in Fig. 16, has6a|en d @ dth W of
about 600 nm for exanple,
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comunicating path 29 at 25 mm and the wdth of the

comuni cating path 30 at 20 mm Wile the communicating paths 28, 29
and 30, as illustrated above, are respectively forned with two parall el
seal ed parts 25a, 26a and 27a, the seal edgparts 25a, 26a and 27a may be
slanted in a pattern i&q‘ﬁigln toward the central side or part of the

seal ed portions 25, 2 y bemgss d a holé formed in a state
devoid of airtightness or with a tube inteeconnect){ng Afhe adjacent airtight
cells 21 and 22, 22 and 23, and 23 and 24.= e tubes are el ected

they are varied in dianmeter and Ienq oduce proper |ags anong
the tines to start the inflation of

The airtight cell 21 is provided wt TgERpodt 31 for supplylng
conpressed air and the airtighy d-&i th a discharge port
32 for discharging the conpressed he alrtlght cell 21, when
necessary, may be nade to take sole § i
conpressed air by providing i%GwiLh/‘ Xy -and- discharge

FIG.11
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19 openi ng. Though the present enbodinent, as illustrated in Fig. 16 , is
provided with four airtight cells 21, 22, 23 and 24, this nunber is not
critical. The sheet nenbers F and G though not illustrated, may be
formed in a shape fit for the body porti &ay%o be nmassaged, specifically in
such a shape that they will assune the approxi mate shape of an arm for
exanpl e. It is also permssible to formnotches for exposing the knee or
the el bow at suitable positions so as to allowthe joints to be easily bent
or stretched. The concept of gradually decreasing the opening cross
sections of the communi cating paths and adjusting the | ags anong the tines
for starting the inflation of the airtight cells can be applied not only to
t he conpressing device for a pneumati c nassager but also to the pneumatic
mattress intended to prevent a patient fromsuffering a bedsore. The

i nvention described in detail above allows provision of an inexpensive
conpressing device for a pneunmatic nassager which is prepared easily for
use because it pernmits a decrease

FIG.12

FIG.13




in the nunber of inlets and outlets and air hoses which are used for
connecting the conpressed air supply source and the airtight cells and

whi ch, therefore, have been heretofore used in the sane nunbers as the
airtight cells and, at the sane tinme, perpjigts a decrease in the anmount of
work for connecting the airtight cells to the conpressed air supply source.

It further allows provision of an inexpen ti ¢ massager capabl e of
ef fici ent nassage because the airtight ceﬁeénet)lal nfl ated sequentially

in the direction fromthe peripheral to the central side w thout
necessitating use of a distribyting dev;g of conplicated structure. 20
Since the tinmes to start inflating the tight cells are caused to

deviate, the blood circulation can be ef’iciently pronot ed by appl yi ng
i pheral to the central

ct can be further
3ed in the

side of the leg or the arm T
exal ted. The fl ow course retai
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comuni cating paths of the bag body prevent the flow courses from bei ng

bl ocked even when the communi cating paths are bent during the use of the
massager and consequently secure anple flow courses for the conpressed air
in the conmmuni cating paths. Thus, the effggdi ve massage is attained by
sequentially supplying the conpressed air fromthe airtight cell on the
peri pheral side onward and consequently enabling the airtight cells to be
sequentially inflated and contracted fromthe peripheral to the central
side. Further, by adjusting the timng of inflation and contraction,
it is nmade p055|ble to inflate and contract the airtight cells sequentlally
al ong the venous stream and produce a hi tive nmassage with better
sensation of pressure. By dlscrlnlnatlgg(ﬁi; the airtight cells for
supplying the conpressed air and the airtight cells for discharging the
conpressed and enabling the conpressed air to be supplied through the

airtight cells on the peripheral side andygi scharged through the airtight
cells on the central side, t : an be carried out

snoot hly even when there are prdﬂD%ﬁ% '“”éﬁ%tXCPf %ﬁqrunlcatlng pat hs.
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21 CLAIMS: 1. A conpressing device for a pneumatic nassager, conpri sing:
a bag body forned of a plurality of airtight cells, said airtight cells
havi ng seal ed portions separating said airtight cells fromeach other; at

| east one port for supplying and di schar @/ conpressed air to said
airtight cells, said at | east one port being provided in at |east one of
said airtight cells and such that said airtight cells include at |east one
airtight cell without said at | east one port; at |east one comunicating
path fluidly communicating said at | east one airtight cell w thout said at

| east one port with said at | east one of said airtight cells provided with
said at |east one port; and a thin, flat and flexible flow course-retaining

sheet having a plurality of hol es, provmn-ﬁ d at | east one
c

comuni cati ng path; whereby the supply s ge of conpressed air to
and fromsaid bag body through said at |east one port will inflate and
contracts said airtight cells. 2. A conpressed device according to claim

1, characterised in that said comunicati path (7) is provided with a
fl ow course retaining N
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menber (13, “15). 3. A conpressing device according to frgrm2
characterised in thiﬂm Mﬂ “Immtm“lse retai ni ng member LAGEMENST SHBETof
meshed retaining pi n u synthetic resin inseftled I n the
communi cating path. 4. ¢ Atcohpriessing device according g cha sr%g :
characterised in that said flow course ret &Ini ng nmenber is] a thi %qat of]
soft synthetic i‘gﬁwﬂs 22 (13) containing a plurality df

(14) and i nser CEAIMBY he comuni cat i ng path. 5. A conyressi ng device
according to any one of claim1 and claim 2, characterised In that sard
communi cati ng pat h Ascdrepnesbing devpes farmy paecsaatc deassagerf canprigjhgness t o
part of said sealed portions of said airtight cells and is utilized for
sequential 'y suppl yarshgbogy ésaaddaifra phamlifiof aartigh 08d1ls; &alid @frtéght cells
peri pheral side onward. . Actonpressinmg-deviteaccordi-ng—toanyome—of

er i pheral ' si d Acom) eV Te TTor 2
i dih and a1 o g S AR Sk RO AT PR OIRE e

airtight cells com’rg{'l ié:aaé[tl onrge \f)mo}*thfoei‘*as(,:@pgfyri]r?gr a\ﬁlda dfs%h%rgc%@rggh%%'ssf‘e% g%t tbo
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said airtight cells, said at least one port being provided in at least one

of said airtight cells and such that said airtight cells include at least

one airtight cell without said at least one port;

at least one communicating path fluidly communicating said at

least one airtight cell without said at least one port with said at least,

one of said airtight cells provided with said at least one port; and

a thin, flat and flexible flow-course-retaining sheet having a

plurality of holes, provided in said at least one communicating path;

whereby the supply and discharge of compressed air to and from

said bag body through said at least one port will inflate and contracts

said airtight cells.

2. A compressed device according to claim 1, characterised in that
said communicating.path (7) is provided with a flow course retaining
member (13, 15).

3. A compressing device according to claim 2, characterised in that
said flow course retaining member is a thin plate of meshed retaining
piece (15) of soft synthetic resin inserted in the communicating path.

4, A compressing device according to claim 2, characterised in that

said flow course retaining member is a thin sheet of soft synthetic resin
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begin to inflate. A conpressing device for a pneJnMHLQCEMBNEQeIEET
conpri sing a bag bo mmﬂm ﬁ l&uﬂa plurality of aifti

with seal ed portion rating said airti
to inflate and contract sal d ai rtlght cells by supplyin
conpressed air to and fromsaid bag body. 22 d conpre$
characterised jn,that said ba provided with
the leg or el bg\%)o?o%t%gg‘rg |as%é‘>’<‘f?gé¥d°ft @"QC&WF‘ Wriss ¢
attached to the leg or el bow. 8. A conpressing device for a pneumatic
massager, conpeemitAyhicatiag peddy formed of a plurality of ai rtight cells,
said airtight cells having seal ed portions separating said airtight cells

fromeach otheb,  A2domprésdiag dodye Ravofding i ahpheidlof Hlgien andnd eRkd al
side, and said airtight cells including a peripheral side airtight cell and

a central sidepai éﬁéﬁﬂﬁteﬁ%k& iR $HAP! ¥aRP'doththSfica e | AR a5 $bfifed by
airtight cell for suppl yi ng

imparting a state devoid of airtightness to part of said sealed portions of
said airtight cells and is utilized for sequentially supplying compressed
air from said airtight cell on a peripheral side onward.
6. A compressing device according to any one of claim 1 to claim 4,
characterised in that said communicating path has a width and a
length suitable for imparting a lag between times at which the airtight
cells communicating with each other via said communicating path
begin to inflate.
7. A compressing device for a pneumatic massager, comprising a
bag body (1) formed of a plurality of airtight cells (2, 3, 4) with sealed
portions (5, 6) for separating said airtight cells and adapted to inflate
and contract said airtight cells by supplying and discharging
compressed air to and from said bag body.

said compressing device being characterised in that said bag
body is provided with a notch (8) so that the leg or elbow of a user is
exposed to sight when said bag body has been attached to the leg or
elbow.
8. A compressing device for a pneumatic massager, comprising:

a bag body formed of a plurality of airtight cells, said airtight cells

having sealed portions separating said airtight cells from each other,




conpressed ai r a discharge port in said central side airtight cell for

di scharge port f ﬂ m i ressed air; a plurality of comunicating
pat hs t hat diffe(rﬂ“ II nﬂ”mmm at | east one of cross-sectional area
of opening, |ength afd shape,s each of said plurality of communicating paths
fluidly conmuni cati ng adj acent ones of sai @3irti ght cells, V\/nereby t he

supply of co a t d_di.schar r,om s
e o6 pofféélﬁﬁ?% b} ot 8 BHERBALL SR A Bl e lsiG ! gl F@Fﬁ
cells; and a thin, .fla nd fI exi bl e fl ow course-retaining sheet having
plurality of h%’lrélgh Uding e perighetalesige ajgiight 6athand a contra bsile.
9. A conpressing devi ce accordl ng to claim8, characterised in that the
openi ng cross 8utightércedf the conmmuni cating path on the peri pheral side is
| arger than that of the conmunicating path on the central side. 10. A
conpr essi ng devi ce acemp obp ifNsai@Ngedbhetal Bide andightatdl Jor supplyin
characterised in thﬂ“MWﬂ%‘b?‘Tmﬁ%
state devoid Oéorﬁ'prrEé&m gess to part of said sealed portions.

a discharge port in said central side airtight cell for discharge

port for discharging compressed air;

a plurality of communicating paths that differ from each other in

at least one of cross-sectional area of opening, length and shape, each

of said plurality of communicating paths fluidly communicating

adjacent ones of said airtight cells, whereby the supply of compressed

air to said supply port and discharge of air from said discharge port

causes sequential inflation and contraction of said airtight cells; and

a thin, flat and flexible flow-course-retaining sheet having a

plurality of holes, provided in at least one of said communicating paths.

9. A compressing device according to claim 8, characterised in that
the opening cross section of the communicating path on the peripheral
side is larger than that of the communicating path on the central side.

10. A compressing device according to any one of claim 8 and claim
9, characterised in that said communicating paths are formed by

imparting a state devoid of airtightness to part of said sealed portions.
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