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(54) Air sealing body and a check valve device thereof capable of intensifying air-tightness

(57) An air sealing body capable of intensifying air-
tightness comprises two outer membranes (2a,2b) and
two inner membranes (1a,1b). At least a heat resistant
section (1c) is formed between the inner membranes by
means of coated heat resistant material. Four sides of
the two outer membranes are thermally sealed and an
air filling passage (9), an air inlet (2e) and an air column
(11) are thermally formed to across the heat resistant
section. The heat resistant section is further thermally
sealed with the thermal seal spots (2c). Hence, a struc-
ture with the air inlet being forcedly opened during air
being filled is constituted and a curved surface zone (11a)
is formed at the air column near the air filling side. Multiple
wrinkles are produced between the inner membranes. A
column zone (11b) is disposed at a side of the curved
surface zone. At least a ring-shaped thermal seal line
(3f) is attached to at least the inner membranes and dis-
posed next to the column surface zone and outside the
curved surface zone. At least a second inlet (2f) is ther-
mally formed between the inner membranes and dis-
posed at the intersection of the heat resistant section and
the ring-shaped thermal seal line to communicate both
sides of the thermal seal line. The inner membranes is
attached to one of the outer membranes after the air be-
ing filled with the wrinkles being interrupted by the thermal
seal line of the second inlet to perform blocking the air
effectively.
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention:

[0001] The present invention is related to an air sealing
body and a check valve device thereof and particularly
to an air sealing body and a check valve device capable
of intensifying effect of air-tightness.

2. Brief Description of the Related Art:

[0002] The conventional way for protecting articles
from damage caused by shock is to pack the articles with
the air bulb papers for absorbing the shock from the ar-
ticles and offering the articles a cushion. However, the
air bulb papers provide limited shock absorbing capability
only and are unable to stand greater impact. Therefore,
an air packing bag, which is made of resin film, was de-
veloped instead of the air bulb papers.
[0003] Referring to Figs. 1A and 1B, the air packing
bag provides two outer membranes A161, A162, which
are made of resin, to constitute a sealing body for filling
air. An air valve A14 is mounted between the outer mem-
branes A161, A162 to allow an upper air valve membrane
A141 and a lower air valve membrane A142 joining to
each other such that an air path A143 is formed between
the air valve membranes A141, A142. While the air is
filled, the air enters the air chamber A13 via the air path
A143 to expand the air chamber A13. The air in the air
chamber A13 is capable of pressing the upper and lower
air valve membranes A141, A142 such that the air filling
can be stopped automatically. However, the prior art is
impossible to prevent the air from flowing inversely via
the air path A143 and it results in the air packing bag A10
is unable to keep the air inside for a long period of time.
[0004] Referring to Figs. 2A and 2B in company with
Figs. 1A and 1B, the upper valve membrane A141 and
the lower valve membrane A142 are touched to each
other and then thermally joined to the outer membrane
A162 to allow the air valve A14 being able to adhere the
outer membrane A162. The air path A143 is thermally
sealed with guide parts A144, A145, A146 and A147 to
guide the air moving toward the air chamber A13 and to
prevent the air from flowing inversely via the air path
A143. The preceding structure is disclosed in Taiwan Util-
ity Model Publication No. 587049  entitled "ASSEM-
BLING SSTRUCTURE OF A VALVE OF A SEALING
BODY AND A FABRICATING DEVICE FOR A SEALING
BODY WITH A VALVE:

Referring to Fig. 3, the air packing bag A10 has a
cylindrical shape after the air is filled such that the
upper air valve membrane A141 and the lower air
valve membrane A142 are unable to adhere the out-
er membrane A161 completely and a wrinkle part
A148 being formed at the upper air valve membrane

A141 and the lower air valve membrane A142 caus-
es the air in the air chamber A13 to leak inversely
via the wrinkle part A148. As a result, the air packing
bag A10 is unable to provide the function of cushion.

SUMMARY OF THE INVENTION

[0005] In order to overcome deficiencies of the preced-
ing prior art, an object of the present invention is to pro-
vide an air sealing body and a check valve device with
which air-tightness can be intensified and air leakage can
be avoided.
[0006] Accordingly, an air sealing body capable of in-
tensifying air-tightness according to the present invention
includes two outer membranes; two inner membranes
with one of said inner membranes being coated with
slightly adhesive agent for adhering the two inner mem-
branes to each other, being disposed between the two
outer membranes, being thermally joined to the outer
membranes respectively with a heat resistant material
being coated on the inner side of the respective inner
membrane to form a heat resistant section; at least an
air column being thermally formed between outer mem-
branes for air storage; an air filling passage being dis-
posed next to the air column; at least a thermal seal spot
to allow the inner members at the air filling passage being
forcedly detached while the outer membranes expanding
at the time of air filling such that the air inlet at the heat
resistant section is capable of opening; at least a first
inlet being formed between said inner membranes and
at the thermal seal line crossing the heat resistant section
due to the heat resistant section allowing said inner mem-
branes not adhering to each other and providing an open-
ing for admitting the air; a curved surface zone being
disposed on the air column next to the air filling passage
for the air in the air column pressing the inner membranes
to adhere one of the outer membranes such that a plu-
rality of wrinkles are produced between said inner mem-
branes; a column surface zone being disposed next to
said curved surface zone for the air in the air column
pressing the inner membranes to adhere one of the outer
membranes flatly; at least a ring-shaped thermal seal line
being thermally formed to join to the inner membranes
through the heat resistant section and being disposed at
the curved surface zone next to the column surface zone;
and at least a second inlet being thermally formed be-
tween the inner membranes through the heat resistant
section and being disposed at an intersection of said heat
resistant section and said ring-shaped thermal seal line
for communicating the lower portion and the upper por-
tion of the air column.
[0007] Further, a check valve device capable of inten-
sifying air-tightness according to the present invention is
mounted to at least an air column, which is formed by
means of thermally sealing two outer membranes, and
an air filling passage is disposed at a lateral side of the
air column for the air being able to be filled into and ex-
pand the air column and the check valve device includes
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two inner membranes, at least a first inlet, a curved sur-
face zone, a column surface zone, at least a ring-shaped
thermal seal line and at least a second inlet. The two
inner membranes with a heat resistant material being
coated in between are disposed between the two outer
membranes. The outer sides of the inner membranes are
thermally sealed to the outer membranes via at least a
thermal spot and the inner sides of the inner membranes
are kept without joining to each other. The first inlet is
thermally formed between the inner membranes and the
thermal spot can forcedly detach the inner membranes
from each other at the time of air filling to allow the first
inlet opening automatically. The air passes through the
first inlet and enters the air column. The curved surface
zone is disposed on the air column next to the air filling
passage for the air in the air column being able to urge
the inner membranes to adhere one of the outer mem-
branes such that a plurality of wrinkles are produced be-
tween the inner membranes. The column surface zone
is disposed next to the curved surface zone for the air in
the air column being able to urge the inner membranes
to adhere one of said outer membranes flatly. The ring-
shaped thermal seal line is thermally formed with the heat
resistant section and crossing the inner membranes and
is located at the curved surface zone next to the column
surface zone. The second inlet is thermally formed with
the heat resistant section between the inner membranes
and is disposed at a position of the heat resistant material
intersecting the ring-shaped thermal seal line for the low-
er portion of the air column being able to communicate
with and the upper portion of the air column.
[0008] Further, an air sealing body capable of intensi-
fying air-tightness and a check valve device thereof ac-
cording to the present invention is capable of expanding
the air filling passage and detaching the two inner mem-
branes from each other while the air being filled due to
a heat resistant material being disposed between the in-
ner membranes and thermally forming the thermal spot
at the outer membranes such that the first inlet between
the two inner membranes opens automatically during the
outer membranes detaching the inner membranes due
to the coated heat resistant material being free from ther-
mal sealing. When the air passes through the first inlet
to flow between the inner membranes and allows the
second inlet to open automatically for the air entering the
air column to expand the air column after the air passes
through the second inlet. Once the air column fully ex-
pands, the air in the air column urges the inner mem-
branes to adhere one of the outer membranes. The inner
membranes at the curved surface zone form a plurality
of wrinkles and at the column surface zone keep adhering
to one of the outer membranes flatly. Meanwhile, the air
in the air column urges the inner membranes to shut the
second inlet and block the air flowing into or outward the
air column such that the air leaking outward is prevented
and effect of air-tightness can be enhanced. Hence, the
problems of the conventional air packing bag such as the
air leaking outward via the wrinkles at the time of air filling,

losing function of cushion and being unable to keep in
good condition for a long period of time can be overcome
completely such that the air sealing body of the present
invention is capable of providing longer life span unless
damage is resulted from subjecting to foreign force im-
properly.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] The detail structure, the applied principle, the
function and the effectiveness of the present invention
can be more fully understood with reference to the fol-
lowing description and accompanying drawings, in
which:

Fig. 1A is a perspective view of the conventional air
packing bag before being filled with air;

Fig. 1B is a perspective view of the conventional air
packing bag after being filled with air;

Fig. 2A is a fragmentary perspective view of another
conventional packing bag;

Fig. 2B is a fragmentary sectional view of the conven-
tional packing bag shown in Fig. 2A;

Fig. 3 is a cross section view of a further conven-
tional air packing bag;

Fig. 4A is a plan view illustrating the first embodiment
of an air packing bag according to the present
invention before being filled with air;

Fig. 4B is a sectional view illustrating the first embod-
iment of an air packing bag after being filled
with air and showing the process and the
structure of the inner membranes touching the
inner wall surface of the packing bag;

Fig. 5A is a plan view illustrating the second embod-
iment of an air packing bag according to the
present invention before being filled with air;

Fig. 5B is a sectional view illustrating the first embod-
iment of an air packing bag after being filled
with air and showing the inner membranes be-
ing disposed at the middle of the packing bag;

Fig. 6A is a plan view illustrating the third embodiment
of an air packing bag according to the present
invention before being filled with air;

Fig. 6B is a sectional view illustrating the third embod-
iment of an air packing bag after being filled
with air and showing the process and the
structure of the single inner membrane touch-
ing the inner wall surface of the packing bag;
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Fig. 7 is a sectional view illustrating the fourth em-
bodiment of an air sealing body according to
the present invention showing the process to
form the air collecting well and the structure
thereof;

Fig. 8A is a plan view illustrating the fifth embodiment
of an air packing bag according to the present
invention before being filled with air;

Fig. 4B is a sectional view illustrating the fifth embod-
iment of an air packing bag after being filled
with the air;

Fig. 8C is a perspective view of the first embodiment
of an air sealing body according to the present
invention after being filled with the air (without
thermal sealing 4g, 4h);

Fig. 8D is a perspective view of the first embodiment
of an air sealing body according to the present
invention after being filled with the air (with
thermal sealing 4g, 4h);

Fig. 9A is a sectional view along 1-1 of Fig. 8A illus-
trating the air sealing body of the present in-
vention before being filled with the air;

Fig. 9B is a sectional view along 1-1 of Fig. 8A illus-
trating the air sealing body of the present in-
vention after being filled with the air;

Fig. 10 is a plan view of the sixth embodiment of an
air sealing body according to the present in-
vention before being filled with the air;

Fig. 11 is a plan view of the seventh embodiment of
an air sealing body according to the present
invention before being filled with the air;

Fig. 12 is a plan view of the eighth embodiment of an
air sealing body according to the present in-
vention before being filled with the air; and

Fig. 13 is a sectional view illustrating the ninth em-
bodiment of an air packing bag after being
filled with the air.

DETAILED DESCRIPTION OF THE INVENTION

[0010] Referring to Figs. 4A and 4B, the first embodi-
ment of an air sealing body capable of intensifying air-
tightness according to the present invention is illustrated.
An air sealing body includes two inner membranes 1a,
1b, which are oppositely disposed between two outer
membranes 2a, 2b, and a heat resistant section 1c, which
is made of heat resistant material, is arranged between
the two inner membranes 1a, 1b. The implementation of

the first embodiment of the air sealing body of the present
invention is explained hereinafter.
[0011] The inner membranes 1a, 1b are overlaid to
each other and thermally sealed with a ring-shaped ther-
mal seal line 3f. Next, the inner membrane 1b is overlaid
to the outer membrane 2b. Then, a second air channel
14 is formed by means of thermal sealing with several
neck sections 4f being arranged to perform a function of
choking. Further, the inner membrane 1b is overlaid to
the outer membrane 2b and thermal seal lines 3a, 3b,
3c, 3d are provided at periphery of the outer membranes
2a, 2b. Under this circumference, the air sealing body of
the present invention is divided into two zones, which are
a filling channel zone 3a-3b and an air storage zone 3b-
3d. The thermal seal lines 3c, 3d are thermal seal edges
and the thermal seal line 3b is a border between the two
zones 3a-3b, 3b-3d. Due to the heat resistant section 1c
being made of heat resistant material, the inner mem-
branes 1a, 1b are unable to adhere to each other in spite
of the thermal sealing being performed via the thermal
seal spots 2c to allow the inner membranes 1a, 1b being
adhered to the outer membranes 2a, 2b respectively. The
thermal seal line 3b is properly worked such that the inner
membranes 1a, 1b at the thermal seal line 3b are not
fixedly joined to each other and an inlet 2e is formed
between the inner membranes 1a, 1b. When the air en-
ters the air sealing body via the air passage 9 at the top
of the air sealing body to expand the outer membranes
2a, 2b, the inlet 2e is able to open indirectly. Hence, the
bent section 1d of the inner membranes 1a, 1b in the air
storage zone 3b-3d is pressed by the increased air pres-
sure after the air sealing body being filled with the air
such that the inlet 2e is blocked with the inner membranes
1a, 1b to admit the coming air only and the outgoing air
is incapable of moving out via the inlet 2e. Further, the
increased internal pressure of the air storage zone 3b-
3d urges the neck sections 4f of the second air channel
14 to block the passage of the second air channel 14. As
a result, an air lock is formed accordingly.
[0012] Referring to Figs. 5A and 5B, the second em-
bodiment of an air sealing body capable of intensifying
air-tightness according to the present invention is illus-
trated. An air sealing body includes two inner membranes
1a, 1b, which are oppositely disposed between two outer
membranes 2a, 2b, and a heat resistant section 1c, which
is made of heat resistant material, is arranged between
the two inner membranes 1a, 1b. The implementation of
the second embodiment of the air sealing body of the
present invention is explained hereinafter.
[0013] The inner membranes 1a, 1b are overlaid to
each other and thermally sealed with a ring-shaped seal
line 3f. Next, the inner membrane 1b is overlaid to the
outer membrane 2b. Then, a second air channel 14 is
formed by means of thermal sealing with several neck
sections 4f being arranged to perform a function of chok-
ing. Further, the inner membranes 1a, 1b are disposed
between the outer membranes 2a, 2b and thermal seal
lines 3a, 3b, 3c, 3d are provided at periphery of the outer

5 6 



EP 2 072 418 A1

5

5

10

15

20

25

30

35

40

45

50

55

membranes 2a, 2b. Under this circumference, the air
sealing body of the present invention is divided into two
zones, which are a filling channel zone 3a-3b and an air
storage zone 3b-3d. The thermal seal lines 3c, 3d are
thermal seal edges and the thermal seal line 3b is a bor-
der between the two zones 3a-3b, 3b-3d. Due to the heat
resistant knob 1c being made of heat-resisting material,
the inner membranes 1a, 1b are unable to adhere to each
other in spite of the thermal sealing being performed via
the thermal sealing spots 2c to allow the inner mem-
branes 1a, 1b being adhered to the outer membranes
2a, 2b respectively. The thermal seal line 3b is properly
worked such that the inner membranes 1a, 1b at the ther-
mal seal line 3b are not fixedly joined to each other and
an inlet 2e is formed between the inner membranes 1a,
1b. When the air enters the air sealing body via the air
passage 9 at the top of the air sealing body to expand
the outer membranes 2a, 2b, the inlet 2e is able to open
indirectly. Hence, after the air sealing body being filled
with the air, the inlet 2e is blocked with the inner mem-
branes 1a, 1b to admit the coming air only and the out-
going air is incapable of moving out via the inlet 2e. Fur-
ther, the increased internal pressure at two side of the
air storage zone 3b-3d urges the inner membranes 1a,
1b at the middle such that the neck sections 4f of the
second air channel 14 can block the passage of the sec-
ond air channel 14. As a result, an air lock is formed
accordingly.
[0014] Referring to Figs. 6A and 6B, the third embod-
iment of an air sealing body capable of intensifying air-
tightness according to the present invention is illustrated.
An air sealing body includes two outer membranes 2a,
2b, an inner membrane 1a and a heat resistant section
1c being coated on the inner membrane 1a. The inner
membrane 1a is arranged between the two outer mem-
branes 2a, 2b. The implementation of the third embodi-
ment of the air sealing body of the present invention is
explained hereinafter.
[0015] The inner membrane 1a is overlaid to the outer
membrane 2b and thermally sealed with a ring-shaped
seal line 3f. Next, the inner membrane 1b is overlaid to
the outer membrane 2b. Then, a second air channel 14
is formed under the heat resistant section 1c by means
of thermal sealing with several neck sections 4f being
arranged to perform a function of choking. Further, the
inner membrane 1b is overlaid to the outer membrane
2a and thermal seal lines 3a, 3b, 3c, 3d are provided at
periphery of the outer membranes 2a, 2b. Under this cir-
cumference, the air sealing body of the present invention
is divided into two zones, which are a filling channel zone
3a-3b and an air storage zone 3b-3d. The thermal seal
lines 3c, 3d are thermal seal edges and the thermal seal
line 3b is a border between the two zones 3a-3b, 3b-3d.
Due to the heat resistant section 1c being made of heat
resistant material, the inner membrane 1a is unable to
adhere to the outer membrane 2b in spite of the inner
membrane 1a being thermally sealed to the outer mem-
brane 1a via the thermal seal spot 2c to allow the inner

membranes 1a closely touching the outer membrane 2a.
The thermal seal line 3b is properly worked such that the
inner membrane 1a at the thermal seal line 3b is not
fixedly joined to the outer membrane 2b so as to form an
inlet 2e between the inner membrane 1a and the outer
membrane 2b. When the air enters the air sealing body
via the air filling passage 9 at the top of the air sealing
body to expand the outer membranes 2a, 2b, the inlet 2e
is able to open indirectly. Hence, the bent section 1d of
the inner membrane 1a in the air storage zone 3b-3d is
pressed by the increased air pressure after the air sealing
body being filled with the air such that the inlet 2e is
blocked with the inner membrane 1a to admit the coming
air only and the outgoing air is incapable of moving out
via the inlet 2e. Further, the increased internal pressure
of the air storage zone 3b-3d urges the inner membrane
1a to closely touch the outer membrane 2b such that the
neck sections 4f of the second air channel 14 can block
the passage of the second air channel 14. As a result,
an air lock is formed accordingly.
[0016] Referring to Fig. 7, the fourth embodiment of an
air sealing body capable of intensifying air-tightness ac-
cording to the present invention is illustrated to provide
an air collecting well, which is composed of a plurality of
air sealing bodies. Each air sealing body includes two
outer membranes 2a, 2b, an inner membrane 1a, which
is coated with a heat resistant section 1c, and another
membrane 1b without being coated with the heat resist-
ant section 1c.
[0017] The inner membranes 1a, 1b are disposed be-
tween the outer membranes 2a, 2b, and the heat resistant
section 1c is disposed between the two inner membranes
1a, 1b. The implementation of the fourth embodiment of
each air sealing body of the present invention is explained
hereinafter.
[0018] Due to the heat resistant section 1c being made
of heat resistant material, the inner membranes 1a, 1b
are unable to adhere to each other in spite of the thermal
sealing being performed via the thermal seal spots 2c to
allow the inner membranes 1a, 1b being adhered to the
outer membranes 2a, 2b respectively for the outer mem-
branes 2a, 2b being capable of expanding the inner mem-
branes 1a, 1b while the air being filled. The inner mem-
branes 1a, 1b are overlaid to each other and thermally
sealed with a ring-shaped seal line 3f. Next, the inner
membrane 1b is overlaid to the outer membrane 2b.
Then, a second air channel 14 is formed below the heat
resistant section 1c by means of thermal sealing with
several neck sections 4f being obtained at the second
air channel 14. Further, thermal seal lines 3a, 3b, 3c, 3d
are provided at periphery of the outer membranes 2a, 2b
to divide the air sealing body into two zones, a filling chan-
nel zone 3a-3b and an air storage zone 3b-3d. The ther-
mal seal lines 3c, 3d are thermal seal edges and the
thermal seal line 3b is a border between the two zones
3a-3b, 3b-3d. Due to the heat resistant section 1c being
made of heat-resisting material, the inner membranes
1a, 1b are unable to adhere to each other and constitute
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an opening. The air being filled to all the air sealing bodies
needs longer time. In order to shorten the air filling time,
an air collecting well 16 with branch channels 9 is pro-
vided to communicate with the single filling mouth 12.
The branch channels 9 are fabricated with by means of
thermal pressing to act as direct passages of the air seal-
ing bodies respectively. The air gathers at the air collect-
ing well 16 via the air filling mouth 12 and the air at the
air collecting well 16 enters the inlet of the respective air
sealing body. In this way, the air filling time can be short-
ened substantively. It is noted the inner membrane ar-
rangement of the present invention is the same as the
embodiments illustrated in Figs. 4A and 4B, Figs, 5A and
5B and Figs. 6A and 6B so that no details are recited
further.
[0019] Referring to Figs. 8A to 8D, the fifth embodiment
of an air sealing body capable of intensifying air-tightness
according to the present invention is illustrated.
[0020] It can be seen in Figs. 8A to 8D, the air sealing
body of the present invention includes two outer mem-
branes 2a, 2b, two inner membranes 1a, 1b and a heat
resistant material 1c, which is coated on a side of the
respective inner membrane 1a, 1b in advance. The inner
membranes 1a, 1b are overlaid to each other with the
heat resistant material 1c being disposed between the
inner membranes 1a, 1b and are thermally sealed with
a ring-shaped seal line 3f. Then, the inner membrane 1a
is thermally sealed to the outer membrane 2a with a seal
line 3g to form an air passage and with another seal line
3h to form an outlet of the air passage. Further, the outer
membranes 2a, 2b are thermally sealed to form a seal
line 3a at the top ends thereof. A seal line 3b and a seal
spot 2c are thermally formed at the outer membranes 2a,
2b and about the middle of the heat resistant material 1c
such that the outer membranes 2a, 2b at an area between
the seal lines 3a and 3b constitute an air filling passage
9 and an air filling mouth 12 at an end of the air filling
passage 9. Another end of the air filing passage 9 is ther-
mally formed a seal line 3i. Due to the heat resistant ma-
terial 1c being coated on a side of the respective inner
membrane 1a, 1b and being interposed between the in-
ner membranes 1a, 1b, the inner membranes 1a, 1b are
incapable of adhering to each other. The outer sides of
the inner membranes 1a, 1b are attached to the outer
membranes 2a, 2b respectively. The seal line 3b forms
a first inlet 2e in addition to the air filling passage 9 and
an air storage zone 3b-3d is formed between the seal
line 3b and the seal line 3d at the bottom of the outer
membranes 2a, 2b. A vertical seal line 3c is thermally
formed at two opposite lateral sides of the air sealing
body between the seal line 3b and the seal line 3d. A
plurality of containing columns 11 are formed independ-
ently.
[0021] When the air is filled, the air enters the air seal-
ing body 1 from the air filing mouth 12 along the filling
passage 9 such that the outer membranes 2a, 2b expand
to detach the inner membrane 1a from the inner mem-
brane 1b due to the seal spots 2c thermally joining the

inner membrane 1a and the outer membrane 2a, and the
inner membrane 1b and the outer membrane 2b respec-
tively and the heat resistant material 1c between the inner
membranes 1a, 1b. Under this circumference, the first
inlet 2e opens automatically to admit the air entering the
zone between the seal line 3b and the seal line 3f such
that a second inlet 2f opens to admit the air to move along
a preset path 14 and then an outlet seal spot 15 admits
the air to expand the containing columns 11, which are
flat originally. As a result, the containing columns 11 bulg-
es from the seal line 3b to become a shape of cylinder
such that the zone between the seal line 3b and the seal
line 3f has a natural contraction ratio "Π" and the zone
between the seal line 3a and the seal line 3b produces
a plurality of wrinkles, which are caused by the natural
contraction ratio.
[0022] After the air entering the air column 11 via the
second inlet 2f, the wrinkles at the zone 3a-3b of the outer
surfaces of the cylinder-shaped containing columns 11
are disappeared. Because the seal line 3f is formed at
the time of the two inner membranes being thermal
sealed together, the outer membranes 2a, 2b are not
thermally adhered to the seal line 3f. Hence, the zone
between 3b and 3f is an inclining curve and the air paths
4g, 4h from the second inlet 2f and the seal line 3f are
turning points of the surface 3b changing to the cylindrical
smooth surface from a curved surface. A preset air path
14 and the seal line 4h are formed from the seal line 3g
such that the outlet seal spot 15 is created for the inner
membranes 1a, 1b under the seal line 3f being filled with
the air and urging the zone 3b-3f-3h while the air
column11 is fully filled with the air and the inner mem-
branes 1a, 1b closely contact one of the outer mem-
branes 2a, 2b to reserve a zone 3a-3b-3f at the naturally
contracted wrinkled zone. As a result, the wrinkles are
urged by the air pressure naturally instead of being an
air path. The smoothly cylindrical air column11 at the part
below the second inlet 2f has sealed scar-marks project-
ing from the surface of the air columnll and the sealed
scar-marks are suppressed by the air pressure in the air
column11 first. That is, the ring-shaped seal line 3f is
pressed first if the inner membranes 1a, 1b are looked
from the inner side of the air column11. Thus, the second
inlet 2f shuts closely and the seal lines 4g, 4h allows the
air path 14 being urged to suppress the inner membranes
1a, 1b at the ring-shaped seal line 3f such that the air
flow is blocked completely and the air flowing inversely
is impossible to pass through and air-tightness can be
intensified effectively.
[0023] As the foregoing, the present invention disclos-
es that the inner membranes 1a, 1b are joined by means
of thermal sealing to form a seal line 3f and the second
inlet 2f is formed at intersection of the ring-shaped seal
line 3f and the heat resistant material 1c.
[0024] The air entering via the air filling mouth 12 ex-
pands the air filling passage 9 to detach the inner mem-
brane 1a from the inner membrane 1b so as to open the
first inlet 2e. When the air passes through the first inlet

9 10 



EP 2 072 418 A1

7

5

10

15

20

25

30

35

40

45

50

55

2e and enters a space between the inner membranes
1a, 1b, the second inlet 2f opens automatically such that
the air can be filled into the respective air column11 and
expend the respective air column11 via the second inlet
2f sequentially.
[0025] Each of the containing columns 11 provides a
curved surface zone 11a near the air filling passage 9
after the containing columns 11 have been expanded
with fully filled air. The curved surface zone 11a originates
from a flat surface to rise as an arc shape and then be-
comes a cylindrical shape like a spherical surface. There

is a natural contraction ratio ’’  ’’ while the flat surface
changing to the cylindrical surface such that a plurality
of wrinkles appear on the curved surface zone 11a al-
though the air in the respective air column11 forcedly
presses the inner membranes 1a, 1b at the curved sur-
face zone 11a and to adhere one of the outer membranes
2a, 2b for covering the first inlet 2e. Further, there are
many wrinkles 110 being formed at the inner membranes
1a, 1b due to the inner membranes 1a, 1b being unable
to adhere one of the outer membranes 2a, 2b flatly. Under
this circumference, the wrinkles 110 offer fine seams for
the air in each air column11 being able to flow inversely.
[0026] A column surface zone 11b disposed next to
the curved surface zone 11a provides a cylindrical shape.
The air in the respective air column11 presses the inner
membranes 1a, 1b at the column surface 11b such that
the inner membranes 1a, 1b flatly adhere one of the outer
membranes 2a, 2b so as to cover the second inlet 2f and
stop the air at the wrinkles 110 of the curved surface zone
11a to leak outward inversely. In this way, effect of air-
tightness can be attained significantly.
[0027] Furthermore, the ring-shaped seal line 3f can
be disposed between the curved surface zone 11a and
the column surface zone 11b or in the area of the column
surface zone 11b instead of being in the area of the
curved surface zone 11a.
[0028] Besides, the ring-shaped seal line 3f can be
thermally joined to one of the outer membranes 2a, 2b
and the inner membranes 1a, 1b instead of being joined
to the inner membranes 1a, 1b only.
[0029] Referring to Figs. 9A and 9B, a state prior to
the air being filled and a state after the air being filled of
the fifth embodiment of an air sealing body capable of
intensifying air-tightness according to the present inven-
tion are illustrated. Because the ring-shaped seal line 3f
is thermally joined to the inner membranes 1a, 1b, thick-
ness of the ring-shaped sealing line 3f is greater than the
thicknesses of the inner membranes 1a, 1b and an ele-
vation difference is formed between the second inlet 2f
and the ring-shaped seal line 3f. When the respective air
column11 expands, the air therein presses the inner
membranes 1a, 1b to block the first inlet 2e and the sec-
ond inlet 2f so that it is not possible for the air to leak
outward from the wrinkles 110 at the curved surface zone
11a. In this way, life span of the air sealing body 1 can
be extended in addition to the effect of the air-tightness.

[0030] Referring to Fig. 10, the sixth embodiment of
an air sealing body capable of intensifying air-tightness
according to the present invention is illustrated. A plurality
of ring-shaped seal lines 3f are formed at the time of the
inner membranes 1a, 1b being thermally joined and the
second inlet 2f is formed at intersection of each of the
ring-shaped sealing lines and the heat resistant material
1c. A partition line 3g can be provided between the ring-
shaped thermal sealing lines 3f such that the ring-shaped
thermal sealing lines 3f are able to pass through the par-
tition line 3g for separating the containing columns 11 in
sections instead of a ring-shaped thermal seal line 3f
joining the thermal seal line 3e at two lateral sides of the
respective air column3e.
[0031] Further, the inner membranes 1a, 1b can be
coated with the heat resistant material 1c from the air
filling passage 9 and the heat resistant material 1c pierc-
es the thermal seal line 3b and the ring-shaped thermal
seal lines 3f. Alternatively, the way of coating the heat
resistant material 1c can be performed separately. That
is, the heat resistant material 1c, which is coated at the
thermal seal line 3b, passes through the thermal seal line
3b and then is coated at the respective ring-shaped ther-
mal seal line 3f and passes through the respective ring-
shaped thermal seal line 3f.
[0032] Referring to Fig. 11, the seventh embodiment
of an air sealing body capable of intensifying air-tightness
according to the present invention is illustrated. The heat
resistant material 1c is coated on the inner membrane
1a from a position different from that the heat resistant
material 1c is coated on the inner membrane 1b such
that a plurality of first inlets 2e and second inlets 2f are
formed to correspond to each other. Alternatively, the
heat resistant material 1c can be separately coated, that
is, the heat resistant material 1c can be coated at different
positions of the thermal sealing line 3b to form a plurality
of first inlets 2e and at different positions of the ring-
shaped thermal seal line 3f to form a plurality of second
inlets 2f in a way of the first inlets 2e corresponding to or
not corresponding to the second inlets 2f respectively.
[0033] Referring to Fig. 12, the eighth embodiment of
an air sealing body capable of intensifying air-tightness
according to the present invention is illustrated. The dif-
ference of the eighth embodiment of the present inven-
tion from the preceding embodiments is in that a first air
path 13 and the second air path 14 are further provided.
The first air path 13 connects with the first inlet 2e and
is formed at the inner membranes 1a, 1b by means of
thermal sealing. The second air path 14 connects with
the second inlet 2f and is formed between the inner mem-
branes 1a, 1b by means of thermal sealing.
[0034] Besides, the first air path 13 and the second air
path 14 can be designed to adjust the moving line of the
air such that it is for the air passing through the first air
path 13 and the second air path 14 easily but it is difficult
for the air to flow outward inversely. In case of the first
air path 13 having a larger end to connect with the first
inlet 2e and the air pressure of the first air path 13 at the
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curved surface zone being greater than that at column
surface zone, it is easy for the air to enter the sealing
body via the first inlet 2e and it is difficult for the air to exit
the sealing body via the first inlet 2e such that the air
presses the curved part of the first air path 13 to obtain
the effect of air-tightness while the internal pressure of
the air column11 increases. If the second air path 14 is
designed with the same structure as the first air path 13,
the same effect can be obtained as well.
[0035] Referring to Fig. 13, the ninth embodiment of
an air sealing body capable of intensifying air-tightness
according to the present invention is illustrated. The dif-
ference of the ninth embodiment from the preceding em-
bodiments is in that the top end sides and the lower end
sides of the inner membranes 1a, 1b coincide with the
top end sides and the lower end sides of the outer mem-
branes 2a, 2b such that the inner membranes 1a, 1b are
joined to the outer membranes 2a, 2b with the thermal
seals 3a, 3b and the filling passage 9 is formed between
the inner membranes 1a, 1b.
[0036] It is appreciated that an air sealing body capable
of intensifying air-tightness according to the present in-
vention provides a plurality of containing columns 11,
which each have a curved surface zone 11a and a column
surface zone 11b with a ring-shaped thermal seal line 3f
between the curved surface zone 11a and the column
surface zone 11b after the air sealing body is fully filled
with air, such that the inner membranes 1a, 1b is forcedly
pressed by the air to block the first inlet 2e and the second
inlet 2f and effect of air-tightness for the air column11 is
enhanced significantly to prevent the air from moving out-
ward inversely via the wrinkles 110 and to prolong the
life span of the air sealing body 1 effectively.
[0037] While the invention has been described with ref-
erencing to preferred embodiments thereof, it is to be
understood that modifications or variations may be easily
made without departing from the spirit of this invention,
which is defined by the appended claims.

Claims

1. An air sealing body capable of intensifying air-tight-
ness comprising:

two outer membranes providing a top thermal
seal line;
two inner membranes with one of said inner
membranes being coated with slightly adhesive
agent for adhering said two inner membranes
to each other, being disposed between said two
outer membranes, being thermally joined to said
outer membranes respectively with a heat re-
sistant material being coated on the inner side
of the respective inner membrane to form a heat
resistant section;
at least a thermal seal spot being thermally
sealed to said heat resistant section from said

outer membranes respectively to allow said in-
ner membranes being adhered to the outer
membranes such that said outer membranes
expand to forcedly detach said inner mem-
branes from each other during the air being
filled;
an air filling passage being disposed between
the thermal seal line crossing said heat resistant
section and said top thermal seal line;
at least a first inlet being formed between said
inner membranes and at the thermal seal line
crossing said heat resistant section due to said
heat resistant section allowing said inner mem-
branes not adhering to each other and providing
an opening for admitting the air;
at least an air column being disposed below the
thermal seal line crossing said heat resistant
section and being formed with the periphery be-
ing thermally sealed for air storage;
a curved surface zone being disposed on said
air column next to said air filling passage for the
air in said air column pressing said inner mem-
branes to adhere one of said outer membranes
such that a plurality of wrinkles are produced
between said inner membranes;
a column surface zone being disposed next to
said curved surface zone for the air in said air
column pressing said inner membranes to ad-
here one of said outer membranes flatly;
at least a ring-shaped thermal seal line being
thermally formed to join to at least said inner
membranes through said heat resistant section
and being disposed at said curved surface zone
next to said column surface zone; and
at least a second inlet being thermally formed
between said inner membranes through said
heat resistant section and being disposed at an
intersection of said heat resistant section and
said ring-shaped thermal sealing line for com-
municating a lower portion and an upper portion
of said containing column.

2. The air sealing body capable of intensifying air-tight-
ness as defined in claim 1 further comprises at least
a set of first air paths, which are in said air column
and connects with said first inlet between said inner
membranes.

3. The air sealing body capable of intensifying air-tight-
ness as defined in claim 1 further comprises at least
a second air path, which is in said air column con-
nects with said second inlet between said inner
membranes.

4. The air sealing body capable of intensifying air-tight-
ness as defined in claim 1, wherein said ring-shaped
thermal seal line is disposed at a border between
said curved surface zone and said column surface
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zone or in said column surface zone and said ring-
shaped thermal seal line is joined to said inner mem-
branes via said heat resistant section or is joined to
one of said outer membranes and said inner mem-
branes via said heat resistant section.

5. The air sealing body capable of intensifying air-tight-
ness as defined in claim 1, wherein said second inlet
is disposed at an elevation different from said ring-
shaped thermal seal line such that the air in said air
column presses said inner membranes to urge said
second inlet such that said air column is blocked.

6. The air sealing body capable of intensifying air-tight-
ness as defined in claim 1, wherein one of the inner
membranes provides a plurality of heat resistant sec-
tions, which are made of heat resistant material and
equally space from one another, at the top of the
inner side thereof and the outer membranes provide
a thermal seal spot and a thermal seal line respec-
tively at the same elevation of the heat resistant sec-
tions; said thermal seal line divides said air column
into a filling channel zone and an air storage zone;
a first inlet, which is formed between the inner mem-
branes due to the heat resistant sections allowing
the inner membranes not adhering to each other,
and an air filling mouth communicating with said first
inlet are provided; a thermal seal spot is provided at
the inner membranes on top of said heat resistant
sections respectively for the inner membranes ther-
mally joining with said outer membranes respectively
such that when the air is filled into the air sealing
body via said air filling passage, the outer mem-
branes expand and detach said inner membranes
from each other to open said first inlet indirectly of
said air column.

7. The air sealing body capable of intensifying air-tight-
ness as defined in claim 1, wherein an air path with
a plurality of small easily blocked neck sections is
formed thermally to have a shape of being wide at
the top and the bottom thereof and narrow at the
middle thereof or to have cross forming lines for the
air being able to pass through in a way of surrounding
a cross opening at said inner membranes independ-
ently and then is placed below the respective heat
resistant section or is formed thermally at said inner
membranes with one of said outer membranes and
then is placed below the respective heat resistant
section before said inner membranes being overlaid
and thermally sealed to the said outer membranes
such that an air path is constituted corresponding to
said air air column and an inlet is constitute at the
position of the respective heat resistant section.

8. A check valve device capable of intensifying air-tight-
ness being mounted to at least an air column, which
is formed with two outer membranes being thermally

sealed to provide an air filling passage for being filled
and expanded with air, comprising:

two inner membranes being disposed between
said two outer membranes with heat resistant
material in between and said heat resistant ma-
terial being coated on the inner side of respec-
tive inner membrane;
at least a first inlet being formed between said
inner membranes with thermal sealing for ad-
mitting air passing through said air filling pas-
sage;
a curved surface zone being disposed on said
air column next to said air filling passage for the
air in said air column pressing said inner mem-
branes to adhere one of said outer membranes
such that a plurality of wrinkles are produced
between said inner membranes;
a column surface zone being disposed next to
said curved surface zone for the air in said air
column pressing said inner membranes to ad-
here one of said outer membranes flatly;
at least a ring-shaped thermal seal line being
thermally formed to join said inner membranes
and being located at said curved surface zone
next to said column surface zone; and
at least a second inlet being thermally formed
between said inner membranes and being dis-
posed at a position of a second heat resistant
band formed by said heat resistant material in-
tersecting said ring-shaped thermal seal line for
communicating a lower portion and an upper
portion of said containing column.

9. The check valve device capable of intensifying air-
tightness as defined in claim 8 further comprises at
least a first air path, which connects with said first
inlet and is formed with thermal sealing between said
inner membranes.

10. The check valve device capable of intensifying air-
tightness as defined in claim 8 further comprises at
least a second air path, which connects with said
second inlet formed by said second heat resistant
band and is formed with thermal sealing between
said inner membranes.

11. The check valve device capable of intensifying air-
tightness as defined in claim 8, wherein said thermal
seal line is disposed at either a border of said heat
resistant section of said curved surface zone next to
said column surface zone or in said column zone
and said thermal seal line is thermally joined to either
said inner membranes or one of said outer mem-
branes and said inner membranes.

12. The check valve device capable of intensifying air-
tightness as defined in claim 8, wherein said second
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inlet is disposed at an elevation different from said
thermal seal line such that the air in said air column
presses said inner membranes to block said second
inlet.

13. The check valve device capable of intensifying air-
tightness as defined in claim 8, wherein said air col-
umn receives air, mixture of air-vapor or liquid en-
tering via said filling passage and said liquid in said
air column is refrigerated as a medium for cold stor-
age.

14. The check valve device capable of intensifying air-
tightness as defined in claim 8, wherein at least a
heat resistant band with a ring-shaped thermal seal
line is provided in said air column to divide said air
column into an upper-half part, a heat resistant band
and a lower-half part with a plurality of heat resistant
sections corresponding to a plurality of ring-shaped
thermal seal line so as to constitute one said first
inlet at the upper-half part and a plurality of said sec-
ond inlet at the lower-half part.

15. The check valve device capable of intensifying air-
tightness as defined in claim 8, wherein said two in-
ner membranes provide at least a heat resistant sec-
tion and a heat resistant thermal spot on top of said
heat resistant section; and said thermal seal spot
provides a shape of circle, triangle, a short line or
two parallel lines.

16. The check valve device capable of intensifying air-
tightness as defined in claim 8, wherein said air filling
passage is formed with two thermal horizontal seal
lines and one of two ends of said air filling passage
is thermally sealed to leave a horizontal air filling
mouth; or the upper one of said thermal horizontal
seal lines is opened an vertical air filling mouth and
both of said two ends are sealed.
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