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(54) Nonlinear air stop valve structure

(57)  Anonlinear air stop valve of an air sealing body
includes an inner member having left arcs on one side
and right arcs on the other side, and both left and right
arcs are asymmetrically arranged sideway, and a breach
is formed at the bottom of the left and right arcs and on
a concave arc surface, and left and right arcs are ar-
ranged from top to bottom, such that air entering from an

air inlet at the top of the inner membrane flows along an
upper arc of the left and right arcs to a lower arc and is
blocked by the concave arc surface to flow to the breach
and pass through therightarc, breach, leftarc and breach
in turn from right to left or from left to right into an air outlet
at the bottom of the inner membrane and enter into the
sealing body.

23 | N I N
it i i it i it
5l it n it i I
1 i H 1l i I
[ H 1L AT i
oo Nl N
Wy U N i Nyl
o)) SN RN
W } » o » 4
== {{ & 9 i &0
§ / it & 4 £
W« W € W <
N, K W Ny N
2N AN b NN
y A oLy »
i <2 i 7 [
Y € AN Y €
Qs ) I DI
a4 2 D A
¥ § | § «
1T—
L U ] L\ L L—
i 1
Fig.

Printed by Jouve, 75001 PARIS (FR)



1 EP 2 604 546 A1 2

Description
FIELD OF THE INVENTION

[0001] The present invention relates to a nonlinear air
stop valve structure, in particular to an air stop valve used
in an air sealing body capable of reducing the backflow
of air, an inner membrane of the air stop valve, as well
as an air inlet, an air outlet, an arc and a breach of the
inner membrane.

BACKGROUND OF THE INVENTION

[0002] In general, an air sealing body includes an air-
bag for packaging and an airbag for shock absorption,
and present existing air sealing bodies usually come with
a one-way air stop valve for inflating the air sealing bod-
ies, such that the air sealing body can lock the air auto-
matically after the air sealing body is inflated through the
air stop valve.

[0003] In addition, the conventional air sealing body is
developed into a product with a continuous one-way air
stop valve and installed to a continuous air column, such
that each independent air column can be fully inflated by
a one-time inflation, and after air is passed through the
air stop valve, the air is locked into the air sealing body,
and the continuous one-way air stop valve is introduced
to bring the inflatable air column to industrial applications
and become a buffering package for products. The con-
tinuous one-way air stop values of this sort can be applied
for transportations or in warehouses as disclosed in Pat.
Pub. No. US 2007/0267094 A1 and U.S. Pat. Application
No. 10/610,501.

[0004] However, the aforementioned structure also
has a serious drawback, since the one-way air stop valve
can lock air, but the capability of locking air in the air
columns of the air sealing body cannot last too long. In
other words, such one-way air stop valve is unable to
block and prevent air in the air column from circulating
and entering into the original path of the air columns and
flowing back into the atmosphere, so that the air in the
air columns of the air sealing body will flow to the outside
slowly and unconsciously. As a result, the air in the air
sealing body will be discharged to lose the buffering func-
tion.

[0005] The technical problems of the prior arts are list-
ed as follows.
[0006] 1. As disclosed in Pat. No. US 6629777 B2, a

one-way air stop valve adopts a hot structure with an
arrow-shaped hot sealing pattern formed at a lower end
of the one-way air stop valve, so that a gas enters from
the arrow-shaped pattern into the air sealing body. If the
gas flows back, the gas is blocked by the arrow-shaped
pattern, but the diversion positions are still linear. In other
words, a straight-line channel is formed, causing a back-
flow of the gas in the air sealing body.

[0007] 2. In U.S. Pat. Application No. 10/610,501, a
one-way valve adopting a three-stage control is dis-
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closed, wherein the control takes place ataninlet section,
a middle diversion section, and an air outlet section, but
the connection between the sections still requires main-
taining a linear path for letting the air enter. However, the
linear path allows the gas to flow along the linear path
and back to the outside.

[0008] 3.InPat. Pub. No. US 2003/0094394 A1, an air
stop valve with a linear blocking structure is disclosed,
wherein a cross design is adopted, and a breach is re-
served at an end of the linear path to let air enter from
the breach into the next level, and the air at the level is
blocked immediately to drive the air to switch its direction
to move to the breach at the other end. The purpose is
to block any air flowing backing in a reverse direction into
the breach, so as to make the backflow difficult and
achieve a good air stopping effect. However, the struc-
ture adopts a linear blocking and a turning which violates
the theory of fluid dynamics. As a result, the inflation op-
eration will be very unsmooth.

[0009] 4.InPat. Pub.No.US 2007/0267094 A1, an air
stop valve structure having a wide inlet, a narrow middle
section and an even wider air outlet, but this structure
still adopts the concept of the linear path, and fails to
avoid the problem of air flowing along the linear path back
to the outside.

SUMMARY OF THE INVENTION

[0010] Therefore,itisaprimary objective of the present
invention to overcome the drawbacks of the prior art by
providing an air stop valve used in an air sealing body
capable of reducing the backflow of air, since the air in
the conventional air stop valve circulates and enters into
the original path of the air columns and flows back into
the atmosphere easily, so that it is difficult to maintain
the sealed air for long, and the invention can maintain a
good buffering function of the air sealing body fortoo long.
[0011] To achieve the aforementioned objective, the
present invention provides a nonlinear air stop valve
structure, with two narrower plasticinner membranes dis-
posed in two wider plastic outer membranes, and assem-
bled in an air sealing body, comprising: a plurality of arcs,
formed on the inner membrane by a hot sealing, and
disposed on both sides of the inner membrane respec-
tively, and comprising a plurality of left arcs disposed on
a side of the inner membrane, and a plurality of right arcs
disposed on the other side of the inner membrane, and
the left arcs and right arcs being arranged symmetrically
on left and right sides, and the left arc and the right arc
having a breach formed at an end-point of the left arc
and the right arc and disposed adjacent to a concave arc
surface of the arc on the other side, and plural groups of
left and right arcs being arranged on left and right sides
from the top to the bottom to form a nonlinear air stop
valve structure.

[0012] With the aforementioned structure, after the
sealing body is inflated through the air stop valve struc-
ture, air enters from an air inlet at the top of the inner
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membrane and flows along an upper arc of the left and
right arcs to a lower arc, and the air is blocked by the
concave arc surface and switched to pass through the
breach, and guided from the arc on the other side to the
lower arc of the arc to flow into the breach, so as to con-
stitute an airflow passing through the right arc, the
breach, the left arc and the breach in turn from right to
left or from left to right into an air outlet formed at the
bottom of the inner membrane and enter into the sealing
body.

[0013] Therefore, whentheairinthe sealing body flows
back along the inlet path of the air stop valve, the air is
blocked and guided by the left and right arcs and divides
the backflow of air, such that a very small quantity of air
flowing back to the air inlet, so as to achieve the effect
of preventing the backflow of air without causing difficul-
ties or unsmooth operations, and the invention can main-
tain a good buffering condition of the air sealing body.
[0014] Another preferred embodiment of the present
invention is described as follows:

[0015] The inner membrane has a heat resisting ma-
terial coated at a predetermined position of an air inlet
formed on an inner side of any inner membrane, such
that after the inner membrane is placed into the outer
membranes and thermally sealed with the horizontal hot
sealing line, the inner side of the inner membrane at the
position of the heat resisting material is not thermally
sealed or coupled to form an air inlet of the sealing body,
and air passes through the air inlet and circulates along
the left and right arcs and flows all the way to the air outlet
formed at the bottom of the inner membrane to enter into
the sealing body, when the sealing body is inflated.
[0016] A flow guide passage is formed between the
upper and lower arcs for guiding back flowing air, and a
lower end of the arc is used as a natural block when the
air flows back, so that the back flowing air is blocked by
the lower end of the arc, and the flow guide passage
guides the blocked air accordingly into a sealed space,
and the blocking and air guiding effects of the left and
right arcs prevent a gas or air stored in the sealing body
from flowing back to the original air inlet and prevent a
backflow, so that the sealing body can maintain a long
air-lock time to assure a buffering capability of the sealing
body. The flow guide passage has a hot-sealing length
extended to a boundary of the sealed space, so that the
sealed space is partitioned into a plurality of independent
sealed chambers, and gas guided from the flow guide
passage will not be overlapped or interfered with one
another.

[0017] The inner membrane and a single outer mem-
brane of the sealing body are hot sealed with the arc in
advance to form a seal between the air stop valve and
the outer membrane, and after the sealing body is inflat-
ed, there is no internal expansion, thus an internal pres-
sure is produced to compress the air stop valve to define
an air stop and improve an air stopping effect.

[0018] Alternatively, the air stop valve is installed in-
dependently between the outer membranes, and after
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the sealing body is inflated, an internal pressure of the
sealing body increases due to the expansion of air, so
that both sides of the air stop valve are pressed to form
an air stop to improve an air stopping effect.

[0019] An air route from the air inlet to the air outlet is
formed between the left arc and the right arc, and the air
route is used together with a conventional linear method
by a nonlinear method, and the air route is used together
with an upper section, or both upper and lower section
as needed.

[0020] The sealing body comprises at least one air
chamber formed therein and disposed between the outer
membranes, and each air chamber comprises anairinlet,
and the left and right arcs coupled to the air inlet and the
air inlet hot sealing line of the heat resisting material are
coupled closely with one another to preventthe air flowing
back from a joint of the air inlet and the left and right arcs
to an inflating channel of the sealing body to leak from
the sealing body.

[0021] The quantity of arcs arranged at the top and
bottom and the spacing between the arc and the breach
are determined according to actual requirements.
[0022] The air stop valve is used separately, or in-
stalled continuously on a continuous air column type air
sealing body for its use, and when an inflating channel
of the continuous air column type air sealing body is in-
flated, the air inlet of the continuously installed air stop
valve can be opened automatically, and the inner mem-
brane further includes a heat resisting material extended
to the inflating channel and a hot-sealing node on the
heat resisting material is formed between the inner mem-
brane and the outer membranes in advance, and since
the inner side of the inner membrane is coated with the
heat resisting material, therefore the inner side of the
inner membrane is not adhered during a hot sealing, and
the inner membrane and the outer membranes coupled
to the inner membrane are adhered by the hot sealing,
and when the inflating channel is inflated and expanded,
the outer membranes are spread outwardly to pull both
ofthe outer membrane and the inner membrane outward-
ly, so as to naturally inflate the inflating channel and au-
tomatically pullopen theinner membrane and the airinlet.
[0023] The inflating channel of the continuous air col-
umn type air sealing body does not have any hot-sealing
node but uses an inflating channel instead, and two inner
membranes and two outer membranes of the air column
adjacenttothe airinlet are hot sealed to form a hot-sealed
block, such that when the inflating channel is inflated, the
hot-sealed block does not inflate or expand, the inflating
channel with no hot-sealed block is expanded or con-
tracted due to inflation to drive the two hot-sealed blocks
to compress the airinlet to open the air inletautomatically.
[0024] The presentinvention further comprises the left
and right arcs asymmetrically arranged, and the top and
the bottom of the arc are connected all the way to the
bottom of the inner membrane to form a sealed air route.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0025] Fig. 1is afront view of a preferred embodiment
of the present invention;

[0026] Fig. 2 is a cross-sectional view of Section A-A
of Fig. 1;
[0027]
of Fig. 2;
[0028] Fig. 4 is a schematic view of an air stop valve
in accordance with the preferred embodiment as depict-
ed in Fig. 1;

[0029] Fig. 5 is another schematic view of an air stop
valve in accordance with the preferred embodiment as
depicted in Fig. 1;

[0030] Fig. 6 is a further schematic view of an air stop
valve in accordance with the preferred embodiment as
depicted in Fig. 1;

[0031] Fig. 7 is a schematic view of an air stop valve
in accordance with an exemplary ofthe presentinvention;
[0032] Fig. 8 is a schematic view of an air stop valve
in accordance with another exemplary of the present in-
vention;

[0033] Fig. 9 is a schematic view of an air stop valve
in accordance with a further exemplary of the present
invention; and

[0034] Fig. 10 is a cross-sectional view of the exem-
plary as depicted in Fig. 2.

Fig. 3 is a partial blowup cross-sectional view

DESCRIPTION OF THE PREFERRED EMBODI-
MENTS

[0035] With reference to Fig. 1 for a front view of a
preferred embodiment of the present invention as well
as Figs. 2 to 4, a nonlinear air stop valve structure of the
present invention comprises two narrower plastic inner
membranes 21, 22 disposed in two wider plastic outer
membranes 11, 12, and assembled in an air sealing body
1.

[0036] The inner membranes 21, 22 are hot sealed,
such that a plurality of arcs 3, 4 are formed between the
inner membranes 21, 22, and disposed on both sides of
the inner membranes 21, 22 respectively, wherein the
left arcs 3 are disposed on one side of the inner mem-
branes 21, 22, and the right arcs 4 are disposed on the
other side of the inner membranes, and both left arcs 3
and right arcs 4 are asymmetrically arranged on left and
right sides, and a breach 51 is formed at an end point of
the left arc 3 and the right arc 4, and the breach 51 is
disposed adjacent to a concave arc surface 33, 43, and
plural groups of left and right arcs are arranged on left
and right sides from the top to the bottom to form a non-
linear air stop valve structure.

[0037] After the sealing body 1 is inflated through the
air stop valve structure, air enters from an air inlet 23 at
the top of the inner membrane 21, 22, air flows along an
upper arc 31, 41 of the left and right arcs 3, 4 to a lower
arc 32, 42 and is blocked by the concave arc surface 33,
43 and switched to pass through the breach 51 and guid-
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ed from the upper arc 31, 41 of the arc 3, 4 on the other
side to the lower arc 32, 42 of the arc 3, 4 to enter into
the breach 51, so as to constitute an airflow passing
through the right arc 4, breach 51, left arc 3, and breach
51 in turn from right to left or from left to right into an air
outlet 24 at the bottom of the inner membrane 21, 22 and
then into the sealing body 1. Wherein, an air route pass-
ing from 5 the air inlet 23 to the air outlet 24 is formed
between the left and right arcs 3, 4.

[0038] The quantity of left and right arcs 3, 4 arranged
at the top and bottom, and the spacing between the left
and right arcs 3, 4 and the breach 51 are determined
according to actual requirements.

[0039] A flow guide passage 52 is formed between the
upper arcs 31, 41 and the lower arcs 32, 42 for guiding
the backflow of the air, and when the lower arc 32, 42 at
alower end ofthe leftandrightarcs 3, 4 is used for flowing
back the air, the air will be blocked naturally. When the
air flowing back is blocked by the lower arcs 32, 42 at
the lower end of the left and right arcs 3, 4, the flow guide
passage 52 guides the blocked airout to flow into a sealed
space 200.

[0040] Therefore, the gas stored in the sealing body is
blocked and guided by the left and right arcs 3, 4, so that
it will not flow back to the original airinlet 23 to leak easily,
and the sealing body 1 can maintain a long air stopping
effect to assure the buffering capability of the sealing
body 1.

[0041] In a preferred embodiment, the sealing body 1
includes at least one air chamber 10 formed between the
outer membranes 11, 12, and the inner membranes 21,
22 are extended into the air chamber 10, and the periph-
eries of the inner membranes 21, 22 are coupled with
one another, and a valve chamber 20 is formed between
the inner membranes 21, 22, and an air inlet 23 and an
air outlet 24 are formed at the top and the bottom of the
inner membranes 21, 22 and interconnected to the out-
side and the valve chamber 20 respectively.

[0042] The left and right arcs 3, 4 are alternately ar-
ranged in the valve chamber 20 between the air inlet 23
and the air outlet 24, and each of the left and right arcs
is coupled between the inner membranes 21, 22, and
lower arcs 32, 42 at the bottom of the left and right arcs
3, 4 are extended to a central axis 202 of the air inlet 23
and the air outlet 24, and a concave arc surface 33, 43
is disposed on a side of the middle section of the left and
right arcs 3, 4 and tilted in a direction from the air inlet
23 towards the air outlet 24, and a convex arc surface
34, 44 is disposed on the other side of the middle section
of the left and right arcs 3, 4 and tilted in a direction from
the air outlet 24 towards the air inlet 23.

[0043] The air route 5 in a curved shape is formed
among the air inlet 23, the concave arc surface 33, 43
and the air outlet 24 to guide the air to flow from the air
inlet 23 to the air outlet 24 along the concave arc surface
33, 43 to enter into the air outlet 24 in a curved shape.
[0044] There are plural sealed spaces 200 formed be-
tween inner walls of the convex arc surfaces 34, 44 and
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both sides of the valve chamber 20, and the top of the
left and right arcs 3, 4 proximate to the air inlet 23 is
extended to an inner wall of the valve chamber 20 at the
external periphery of the air inlet 23 to block the top of
the sealed space 200 from interconnecting to the air inlet
23.

[0045] The flow guide passage 52 is formed between
adjacent upper and lower convex arc surfaces 34, 44 and
left and right arcs 3, 4 and interconnected with the air
route 5 and the sealed space e 200, and some of the air
is guided to flow in a direction from the air outlet 24 along
the convex arc surface 34, 44 towards the air inlet 23 to
enter into the sealed space 200.

[0046] In another preferred embodiment, the sealing
body 1 can be an airbag used for shock absorption, or
the sealing body 1a can be an airbag used for packaging
(as shown in Fig. 10).

[0047] A flow guide portion 311, 411 is formed at the
top of the upper arc 31, 41 of the left and right arcs 3, 4
and extended from the sealed space 200, and the flow
guide portion 311, 411 is corresponsive to the convex
arc surface 34, 44 adjacent to the top.

[0048] The lower arcs 32, 42 at the bottom of the left
and right arcs 3, 4 on a side of the valve chamber 20 are
corresponsive to the concave arc surface 33, 43 of left
and right arcs 3, 4 on the other side of the valve chamber
20.

[0049] The concave arc surfaces 33, 43 of the left and
right arcs 3, 4 on a side of the valve chamber 20 are
disposed alternately with the concave arc surface 33, 43
of the left and right arcs 3, 4 on the other side of the valve
chamber 20.

[0050] Theflowguide passage 52 onasideofthe valve
chamber 20 is corresponsive to the concave arc surface
33, 43 on the other side of the valve chamber 20.
[0051] Another preferred embodiment of the present
invention is described as follows:

[0052] A heatresisting material 6 is coated onto an air
inlet formed on an inner side of any inner membrane 21,
22 at the top of the inner membrane 21, 22 in advance,
and the heat resisting material 6 can be heat resisting
paint. After the inner membranes 21, 22 are put into the
outer membranes 11, 12, and a horizontal hot sealing
line 7 is hot sealed, but hot sealed inner surfaces of the
inner membranes 21, 22 at the position of the heat re-
sisting material 6 is not adhered to form an air inlet 23 of
the sealing body 1. When air is inflated, the air passes
through the air inlet 23 and flows along the left and right
arcs 3, 4 all the way to the air outlet 24 at the bottom of
the inner membrane 21, 22 to enter into the air chamber
10 of the sealing body 1.

[0053] Each air chamber 10 comprises at least one air
inlet 23, and the left and right arcs 3, 4 coupled to the air
inlet 23 are sealed at the position of the hot sealing line
of the air inlet 23 made of the heat resisting material 6,
so thatthe air route 5 are sealed sideway to prevent back
flowing air at the joint of the air inlet 23, the air route 5
and the left and right arcs 3, 4 from flowing along an
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inflating channel 13 of the sealing body 1 to leak from
the sealing body 1.

[0054] In the inner membranes 21, 22 and the outer
membrane 11, 12 of the sealing body 1, the left and right
arcs 3, 4 can be hot sealed first to seal the air stop valve
with the outer membranes 11, 12. After the sealing body
1 is inflated, no internal air is expanded to produce an
internal pressure, and the air stop valve is compressed
and lock to improve the air stopping effect, or the air stop
valve can be installed between the outer membranes 11,
12, such that after the sealing body 1 is inflated, the air
in the sealing body 1 is expanded to increase the pres-
sure, so that both sides of the air stop valve are pressed
to form a lock to improve the air stopping effect.

[0055] Inuse, two outermembranes 11, 12 of the seal-
ing body 1 together with the inner membranes 21, 22 for
locking air are hot sealed to form a plurality of independ-
ent air chambers 10, and each air chamber has at least
one airinlet 23. In FIG. 5, one air chamber 10 comes with
one air inlet 23, or one air chamber 10 has one air inlet
23, and then the non-linear air stop valve of the present
invention is installed to the air inlet 23.

[0056] With the aforementioned structure, when air is
filled from the air inlet 23 into the valve chamber 20 and
flows along the upper arc 31, the concave arc surface
33, and the lower arc 32 of the left arc 3, so that the air
can slide along the concave arc surface 33 and is guided
by the concave arc surface 43 of the right arc 4 to switch
flowing into the breach 51, and then the air flows along
the upper arc 31, the concave arc surface 33 and the
lower arc 32 of the left arc 3 at the next level. Therefore,
the air can produce right and left turns by its moving di-
rection through the concave arc surfaces 33, 43 breach
51, and enter into the breach 51.

[0057] Itis noteworthy to point out that the left and right
arcs 3, 4 are streamlined and have alow wind resistance,
so that the air may slide and turn left or right easily to
cause a rotating movement in the air route 5 to expedite
the inflation smoothly, and the air keeps on moving from
left to right or from right to left, which is equivalent to
rotating in a semicircle at the rear end of the lower arcs
32, 42 of the left and right arcs 3, 4. Since the left and
right arcs 3, 4 have a low wind resistance coefficient and
the displacement is in the shape of a semicircle, the air
can be rotated automatically to increase the velocity of
flow, so as to speed up the air to flow into the sealing
body 1.

[0058] Therefore, air is moved nonlinearly from the top
to the left, to the right, and to the bottom, and the concave
arc surfaces 33, 43 are streamlined to provide a very low
wind resistance, and air entering from the air inlet 23 into
the left and right arcs 3, 4 produces a whirl in the curved
passage. The air will not be blocked by the left and right
arcs 3, 4, and the whirl produced by the movement of the
air increases the velocity of flow and improves the effect
of passing the air through the air route 5 quickly.

[0059] After the sealing body 1 is inflated, and the air
in the air chamber 10 flows back along the original air
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route, the air is blocked by the lower arcs 32, 42 of the
left and right arcs 3, 4, so that approximately one half of
the air flows along the convex arc surfaces 34, 44, and
directed from the flow guide passage 52 to flow into the
sealed space 200 while the other half of the air flows back
from the breach 51 to the air route 5, and this half of air
is blocked by the lower arcs 32, 42 and the convex arc
surfaces 34, 44 of the left and right arcs 3, 4, and finally
a very small amount of air flows back to the air inlet 23
to achieve the objective of the present invention.

[0060] Therefore, when the air in the sealing body 1
flows back along the path of the air inlet of the air stop
valve, the air is blocked and guided by the left and right
arcs 3, 4, and the back flowing air is divided, such that a
very small quantity of air will flow back to the air inlet 23
to achieve the effect of preventing the backflow, without
causing difficulties or unsmooth operations of the infla-
tion. As a result, the air sealing body 1 of the invention
can maintain a good buffering condition.

[0061] When use, the hot sealing length at the flow
guide portions 311, 411 of the flow guide passage 52 can
be extended to a boundary 203 of the sealed space 200
(as shown in FIGS. 5 and 6), such that the sealed space
200 can be divided into a plurality of independent sealed
chambers 201, and adjacentflow guide portions 311,411
can be coupled with one another, so that the air guided
by the flow guide passage 52 will not be overlapped or
interfered with one another.

[0062] When use,the airroute 5 canbe of the nonlinear
method together with the conventional linear method (as
shown in FIGS. 7 and 8) depending on the use with the
upper section or both upper and lower sections. In FIG.
7, the upper section adopts the conventional linear meth-
od, and the lower section adopts the nonlinear method.
InFIG. 8, the upper section adopts the nonlinear method,
and the lower section adopts the conventional linear
method.

[0063] When use, the left and right arcs 3a, 4a are ar-
ranged asymmetrically (as shown in FIG. 9), and the arcs
3a, 4a at the top and the bottom are coupled all the way
to the bottom of the inner membrane 21, 22 to define a
sealed air route 5a.

[0064] In addition, the air stop valve can be used inde-
pendently, or installed continuously with a continuous
air-column type air sealing body 1 (as shown in FIGS. 1
and 5). When the inflating channel 13 of the continuous
air column type air sealing body 1 is inflated, the air inlet
23 of the continuously installed air stop valve can be
opened automatically. In addition, the heat resisting ma-
terial 6 presets on the inner membrane 21, 22 can be
extended onto the inflating channel 13, and a hot-sealing
node 14 is formed at the inner membranes 21, 22 and
the outermembranes 11, 12 on the heatresisting material
6. Since a heat resisting material 6 is coated on an inner
side of the inner membrane 21, 22, therefore the inner
side of the inner membrane 21, 22 will not be adhered
during the hot sealing process, and the inner membrane
21, 22 and the outer membrane 11, 12 will be coupled
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by the hot sealing process. When the inflating channel
13 is inflated and expanded, the outer membranes 11,
12 will be spread open, so that the coupled outer mem-
branes 11, 12 and inner membranes 21, 22 can be pulled
open together to inflate the inflating channel 13 naturally
and pull open the inner membrane 21, 22 and the airinlet
23 automatically.

[0065] In addition, another preferred embodiment of
automatically open the air inlet 23, the heat resisting ma-
terial 6 extended to the components 21, 22 is skipped,
but the inflating channel 13 has the inner membranes 21,
22 and the outer membranes 11, 12 hot sealed directly
on both sides of the air inlet 23 of the air column to form
a stacked hot-sealed block 8 (as shown in FIG. 7). The
main purpose to prevent the hot-sealed block 8 from be-
ing expanded or contracted during the inflation, while the
inflating channel 13 is inflated, so as to drive the hot-
sealed block 8 to compress against the air inlet 23 to
open the air inlet 23 automatically.

Claims

1. Anonlinear air stop valve structure, with two narrow-
er plasticinner membranes (21) (22) disposed in two
wider plastic outer membranes(11) (12), and assem-
bled in an air sealing body(1) (1a), comprising: a plu-
rality of arcs, formed on the inner membrane(21) (22)
by a hot sealing, and disposed on both sides of the
innermembrane (21) (22) respectively, and compris-
ing a plurality of left arcs (3) (3a) disposed on a side
of the inner membrane (21) (22), and a plurality of
right arcs (4) (4a) disposed on the other side of the
inner membrane (21) (22), and the left arcs (3) (3a)
and right arcs (4) (4a) being arranged symmetrically
on left and right sides, and the left arc (3) (3a) and
the right arc (4) (4a) having a breach (51) formed at
an end-point of the left arc (3) (3a) and the right arc
(4) (4a) and disposed adjacent to a concave arc sur-
face (33) (43) of the arc on the other side, and plural
groups of left and right arcs (4) (4a) being arranged
on left and right sides from the top to the bottom to
form a nonlinear air stop valve structure; such that
after the sealing body (1) (1a) is inflated through the
air stop valve structure, air enters from an air inlet
(23) at the top of the inner membrane (21) (22) and
flows along an upper arc (31) (41) of the left and right
arcs (4) (4a) to a lower arc (32) (42), and the air is
blocked by the concave arc surface (33) (43) and
switched to pass through the breach (51), and guided
from the arc on the other side to the lower arc (32)
(42) of the arc to flow into the breach (51), so as to
constitute an airflow passing through the right arc (4)
(4a), the breach (51), the left arc (3) (3a) and the
breach (51) in turn from right to left or from left to
right into an air outlet (24) formed at the bottom of
the inner membrane (21) (22) and enter into the seal-
ing body (1) (1a).
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The nonlinear air stop valve structure of claim 1,
wherein the inner membrane (21) (22) has a heat
resisting material (6) coated at a predetermined po-
sition of an air inlet (23) formed on an inner side of
any inner membrane (21) (22), such that after the
inner membrane (21) (22) is placed into the outer
membranes (11) (12) and thermally sealed with the
horizontal hot sealing line (7), the inner side of the
inner membrane (21) (22) at the position of the heat
resisting material (6) is not thermally sealed or cou-
pled to form an air inlet (23) of the sealing body (1)
(1a), and air passes through the air inlet (23) and
circulates along the left and right arcs (4) (4a) and
flows all the way to the air outlet (24) formed at the
bottom of the inner membrane (21) (22) to enter into
the sealing body (1) (1a), when the sealing body (1)
(1a) is inflated.

The nonlinear air stop valve structure of claim 1, fur-
ther comprising a flow guide passage 52) preset be-
tween the upper and lower arcs (32) (42) for guiding
backflow air, and using a lower end of the arc as a
natural block when the air flows back, so that the
back flowing air is blocked by the lower end of the
arc, and the flow guide passage (52) guides the
blocked air accordingly into a sealed space (200),
and the blocking and air guiding effects of the left
and right arcs (4) (4a) prevent a gas or air stored in
the sealing body (1) (1a) from flowing back to the
original air inlet (23) and prevent a backflow, so that
the sealing body (1) (1a) can maintain a long air-lock
time to assure a buffering capability of the sealing
body (1) (1a).

The nonlinear air stop valve structure of claim 3,
wherein the flow guide passage (52) has a hot-seal-
inglength extended to aboundary (203) of the sealed
space (200), so that the sealed space (200) is par-
titioned into a plurality of independent sealed cham-
bers (201), and gas guided from the flow guide pas-
sage (52) will not be overlapped or interfered with
one another.

The nonlinear air stop valve structure of claim 1,
wherein the inner membrane (21) (22) and a single
outer membrane (11) (12) of the sealing body (1)
(1a) are hot sealed with the arc in advance to form
aseal between the air stop valve and the outer mem-
brane (11) (12), and after the sealing body (1) (1a)
is inflated, there is no internal expansion, thus an
internal pressure is produced to compress the air
stop valve to define an air stop and improve an air
stopping effect.

The nonlinear air stop valve structure of claim 1,
wherein the air stop valve is installed independently
between the outer membranes (11) (12), and after
the sealing body (1) (1a) is inflated, an internal pres-
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sure of the sealing body (1) (1a) increases due to
the expansion of air, so that both sides of the air stop
valve are pressed to form an air stop to improve an
air stopping effect.

The nonlinear air stop valve structure of claim 1,
wherein an air route (5) (5a) from the air inlet (23) to
the air outlet (24) is formed between the left arc (3)
(3a) and the right arc (4) (4a), and the air route (5)
(5a) is used together with a conventional linear meth-
od by a nonlinear method, and the air route (5) (5a)
is used together with an upper section, or both upper
and lower section as needed.

The nonlinear air stop valve structure of claim 1,
wherein the sealing body (1) (1a) comprises at least
one air chamber (10) formed therein and disposed
between the outer membranes (11) (12), and each
air chamber (10) comprises an air inlet (23), and the
left and right arcs (4) (4a) coupled to the air inlet (23)
and the air inlet (23) hot sealing line of the heat re-
sisting material(6) are coupled closely with one an-
other to prevent the air flowing back from a joint of
the air inlet (23) and the left and right arcs (4) (4a)
to an inflating channel (13) of the sealing body (1)
(1a) to leak from the sealing body (1) (1a).

The nonlinear air stop valve structure of claim 1,
wherein the quantity of arcs arranged at the top and
bottom and the spacing between the arc and the
breach (51) are determined according to actual re-
quirements.

The nonlinear air stop valve structure of claim 1,
wherein the air stop valve is used separately, or in-
stalled continuously on a continuous air column type
air sealing body (1) (1a) for its use, and when an
inflating channel (13) of the continuous air column
type air sealing body (1) (1a) is inflated, the air inlet
(23) of the continuously installed air stop valve can
be opened automatically, and the inner membrane
(21) (22) further includes a heat resisting material
(6) extended to the inflating channel (13) and a hot-
sealing node (14) on the heat resisting material (6)
is formed between the inner membrane (21) (22) and
the outermembranes (11) (12) in advance, and since
the inner side of the inner membrane (21) (22) is
coated with the heat resisting material (6), therefore
the inner side of the inner membrane (21) (22) is not
adhered during a hot sealing, and the inner mem-
brane (21) (22) and the outer membranes (11) (12)
coupledto theinnermembrane (21) (22) are adhered
by the hot sealing, and when the inflating channel
(13) is inflated and expanded, the outer membranes
(11) (12) are spread outwardly to pull both of the
outer membrane (11) (12) and the inner membrane
(21) (22) outwardly, so as to naturally inflate the in-
flating channel (13) and automatically pull open the
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inner membrane (21) (22) and the air inlet (23).

The nonlinear air stop valve structure of claim 10,
further comprising the continuous air column type air
sealing body (1) (1a), and the inflating channel (13)
having no hot-sealing node (14) butusing aninflating
channel (13) instead, and two inner membranes (21)
(22) and two outer membranes (11) (12) of the air
column adjacent to the air inlet (23) being hot sealed
to form a hot-sealed block (8), such that when the
inflating channel (13) is inflated, the hot-sealed block
(8) does not inflate or expand, the inflating channel
(13) with no hot-sealed block(8) is expanded or con-
tracted due to inflation to drive the two hot-sealed
blocks (8) to compress the air inlet (23) to open the
air inlet (23) automatically.

The nonlinear air stop valve structure of claim 1, fur-
ther comprising the left and right arcs (4) (4a) asym-
metrically arranged, and the top and the bottom of
the arc are connected all the way to the bottom of
the inner membrane (21) (22) to form a sealed air
route (5) (5a).
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