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(54) INFLATING TYPE CUSHIONING PACKAGE BODY

(57) An air bag, comprising an automatic closing
check valve and at least a pair of air chambers each
formed of a flexible sheet and opposed to each other,
wherein, after an object is stored in a space hold be-
tween these opposed air chambers, gas is filled into the
air chambers so that the object can be pressed and held
by the inflation of the two air chambers opposed to each
other.
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Description

Technical Field

[0001] The present invention relates to an inflatable
type shock absorbing package body, which can be used
repeatedly.

Background Art

[0002] Hitherto in the past, when glass products and
porcelains which are breakable, for example, by shock
or precision parts and the like which dislike vibration are
transported, damage thereof has been prevented by us-
ing various types of inflatable bodies. For example, as
an example of such shock absorbing material, it is
known that there are plastic forms such as inflated sty-
rene, urethane form and the like, foamed beads and
string-shaped bodies made of the plastic forms, papers
such as corrugated cardboard, air-mats in which small
air-chambers are lined-up, other mats in which liquid is
filled and the like.
[0003] However, any of the shock absorbing materials
had not sufficient effect of holding the goods to be trans-
ported steadily at a predetermined position and giving
no shock nor any strong vibration to the goods to be
transported and, moreover, has been required to be
formed every time according to the shape of the goods
to be transported and, therefore, had a drawback of
making a mass production difficult due to complicated
constitution.
[0004] Besides, the shock absorbing materials which
are apt to be scattered have been used, so that there
have been drawbacks such as disposal thereof after use
being annoyance, reuse thereof being not possible and
recycling of precious resources being difficult.
[0005] Thus, hitherto in the past, there have been dis-
closed shock absorbing materials utilizing air bags such
as represented by Japanese Utility Model Application
Laid-Open No. 4-27771. Each of these materials had a
plurality of air bags formed in a cylindrical shape and
inserted a material body into the inside thereof and filled
the inside with air so as to hold the material body by
expansion. These bags were provided with a check
valve and were constructed in such a manner that air
once filled was not leaked.
[0006] However, since the check valve using the con-
ventional inflatable shock absorbing material had not
sufficient performance, and was not able to completely
prevent the leakage of air by a simple mechanism, it was
not able to sufficiently exert a function as the shock ab-
sorbing material due to shrinkage of the air chambers
followed by elapse of time.
[0007] Hence, an inflatable body according to the in-
vention aims to solve the above described drawbacks
of the conventional examples and to provide an inflata-
ble type shock absorbing package body, which holds the
goods to be transported steadily at a predetermined po-

sition, and which not only gives no shock nor any big
vibration to the goods to be transported, but also can be
usable regardless of the shape of the goods to be trans-
ported and can still maintain such a performance for an
extended period of time.

Disclosure of the Invention

[0008] That is, the inflatable type shock absorbing
package body according to the invention is an air bag
comprising an automatic closedown check valve and at
least a pair of opposed air chambers comprising flexible
sheets, wherein both sides of a passage body capable
of opening and closing and comprising flexible sheets
are clipped by a support body in a state of being curved
at a predetermined curvature and an elastic material ad-
herable to this support body, or alternatively the pas-
sage body and the elastic material are clipped by the
support body in the shape curved at a predetermined
curvature and a lid body and connected together by con-
necting means, and the elastic material is pressed along
the support body in a curved state by the lid body at a
predetermined curvature so that the passage body is
closed in a normal state, and when a bar-shaped body
is inserted into the inside of the passage body between
the support body and the elastic material, the elastic ma-
terial is deformed so that the passage body is opened,
and when the bar-shaped body is extracted, the elastic
material adheres to the support body by resilience so
that the passage body is closed, and wherein, after a
material body has been stored in a space clipped by the
opposed air chambers, a gas is filled into the air cham-
bers, thereby bearing down the material body by the ex-
pansion of the opposed two air chambers and holding it.
[0009] Further, a pair of opposed air chambers has
the following characteristics.

(1) One piece of a twice-folded flexible sheet is
clipped by two pieces of the flexible sheets, and the
air chambers are formed by welding the periphery
thereof.
(2) One piece of the twice-folded flexible sheet is
clipped by another one piece of the twice-folded
flexible sheet, and the air chambers are formed by
welding the periphery thereof.
(3) A cylindrical flexible sheet is twice folded, and
the air chambers are formed by welding the periph-
ery thereof.
(4) One piece of the flexible sheet is twice folded,
and is further twice folded, and the air chambers are
formed by welding a superposed portion of end por-
tions thereof.
(5) The air chambers are comprised by communi-
cating through an air passage.
(6) The air chambers are comprised by being sep-
arated at desired intervals.
(7) The air chambers are comprised by inserting an
air passage refraction preventive member into the
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inside of the air passage.
Further, the air chambers have the following

characteristics.
(8) A small air chamber which communicates with
a pair of opposed air chambers is formed by being
divided by welded lines continued like broken lines
by a plurality of air passages which line up in tan-
dem in the longitudinal direction of the package
body.
(9) Among the flexible sheets constituting the inflat-
able type shock absorbing package body, the sheet
which becomes an outer skin is thicker than the
sheet which becomes an inner skin.
(10) Among the flexible sheets constituting the in-
flatable type shock absorbing package body, the
sheet which becomes an outer skin is higher in me-
chanical strength than the sheet which becomes the
inner skin.

[0010] According to the invention, a high performance
automatic closedown check valve is used so that the
goods to be transported are steadily held at a predeter-
mined position and, moreover, not only no shock nor any
big vibration is given to the goods to be transported, but
also the package body can be used regardless of the
shape of the goods to be transported and, moreover,
such a performance can be kept for an extended period
of time.
[0011] Further, when the package body is repeatedly
used, since the automatic closedown check valve has
a sufficiently sustainable durability, the performance as
a shock absorbing material can be kept for an extended
period of time.

Best Mode for Carrying out the Invention

[0012] Hereinafter, embodiments of an inflatable type
shock absorbing package body according to the inven-
tion will be described based on the drawings.
[0013] Figure 1 is a front view (a) and a bottom view
(b) of the inflatable type shock absorbing package body
according to the invention.
[0014] In the drawing, an object 2 like a tea caddy is
inserted. Reference numeral 3 denotes an automatic
closedown check valve (hereinafter, referred to as a
check valve).
[0015] That is, as shown in the same drawing (b), air
chambers 4, 5 are arranged face to face and constitute
a nearly cylindrical body in the state (normal state) prior
to air being filled into the air chambers. The air chambers
are communicated and the check valve 3 is provided on
the other side thereof.
[0016] when the object (a cylindrical body 2 in the
drawing) is inserted in the normal state and air is filled
from the check valve 3, both of the air chambers are
gradually inflated, and a sheet 6 which constitutes an
inner wall adheres to the object 2. When air is sufficiently
filled into the air chambers, the object 2 is fixed nearly

at the center of the package body 1.
[0017] Figures 2 to 5 explain several structural exam-
ples of the inflatable type shock absorbing package
body according to the invention.
[0018] Figure 2 is a first structural example and shows
a case where three pieces of flexible sheets are used.
First, three pieces of flexible sheets totaling one piece
of the sheet (7) constituting an inner wall twice-folded
and two pieces of flat plate like sheets (8A, 8B) consti-
tuting an outer wall are prepared. (a) As for the dimen-
sion of the sheet, a width A of the twice-folded sheet 7
is smaller than the widths A of other sheets 8A, 8B. This
is because, when three pieces of the sheets are super-
posed and the periphery thereof is welded, a folded por-
tion 9 of the sheet 7 is not welded so that that portion is
made to be a communication portion of the air cham-
bers.
[0019] The three sheets adjusted to such a dimension
are superposed as shown in the same drawing (b) and
are welded along the periphery of the sheets 8 (arrow
mark portions). At this time, the check valve 3 is provid-
ed between the sheets 7 and 8. When welding, more
practically, the sheet 7 has all end portions welded to-
gether with the sheets 8 except for the twice-folded por-
tion 9.
[0020] Note that, though in the drawing, the check
valve 3 is provided on the folded portion of the sheet 7,
as shown in (c), it may be, of course, provided on the
end portion at an opposite side. Even in that case, the
folded portion 9 of the sheet 7 is not welded with the
sheets 8 so that it may be secured as an air communi-
cation portion.
[0021] The same drawing (d) is a front view of the
package body in the normal state, and (e) is a sectional
view of the package body, which is in a state of having
crushed a cylindrical body.
[0022] Note that the material of the flexible sheet can
be selected from a plastic sheet, a metallic sheet or a
composite sheet made of these sheets as components.
As for an example of the plastic sheet, polyethylene,
polypropylene, polyester, polycarbonate, nylon resin
and the like can be cited. These flexible sheets or com-
posite sheets are taken as materials, and two pieces of
the material sheets are bonded together and the periph-
ery thereof is heat-sealed at a predetermined width, so
that the sheets are heat-welded and formed. Alterna-
tively, for example, the material in which the outside lay-
er is polyethylene or polypropylene, and the inner layer
is nylon resin or polyester, a so-called a laminated ma-
terial having a multi-layer structure may be taken as the
material.
[0023] Note that, though the following embodiments
assume that laminated materials are mainly used, it is
necessary to work out a plan for welding according to
each material to be used in the process of the welded
portions, since nylon is unable to be welded with each
other,.
[0024] Figure 3 is a second structural example and
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shows a case where two pieces of the flexible sheets
are mutually twice-folded and used.
[0025] First, the sheet 7 constituting the inner wall and
the sheet 8 constituting the outer wall are prepared (a).
With respect to each width size (A), (B), the width in the
sheet 8 is larger than that in the sheet 7. This is because
of the same reason as that of the structural example
shown in the preceding drawing.
[0026] Each sheet is twice-folded and each end por-
tion is arranged face to face. The sheet 7 is inserted into
the twice-folded sheet 8 (b) and moreover, the check
valve 3 is inserted and welded along the periphery of
the sheet 8 (c).
[0027] The same drawing (d) is a front view of the
package body in the normal state and (e) is a sectional
view thereof, which is in the state of having crushed a
cylindrical body.
[0028] Figure 4 is a third structural example and
shows a case where a cylindrical sheet is used. First,
the cylindrical sheet like (a) is prepared, and the check
valve 3 is inserted in the end portions and the two end
portions 10 are welded.
[0029] The same drawing (d) is a front view of the
package body in the normal state and (e) is a sectional
view, which is in the sate of having crushed a cylindrical
body.
[0030] This is the most simplest constitution. Since an
inner sheet adheres to an outer sheet at the folded por-
tion, the communication of air of the air chambers is not
sufficient, and even if air is filled, the air chamber only,
in which the check valve 3 is located, has a strong ten-
dency to expand.
[0031] Figure 5 is a fourth structural example and
shows a case where the package body is constituted by
one sheet only.
[0032] One piece of the flexible sheet which provides
a portion 7 constituting the inner wall as shown in the
drawing (a) and a portion 8 constituting the outer wall is
prepared.
[0033] Subsequently, as shown in (b), by clipping the
check valve 3, it is twice-folded, and is welded along the
end portions. Further, this is twice-folded as shown in
(c) and (d), and the end portions 12 are welded.
[0034] The same drawing (d) is a front view of the
package body, and is in a state of having crushed a cy-
lindrical body.
[0035] In this example, the reason why the dimen-
sions of the portion 7 and the portion 8 are made differ-
ent so as to provide the end portion 12 is because, for
example, this flexible sheet is the composite sheet and,
in the case where the near side of the paper is made of
a heat-weldable material such as polyethylene and poly-
propylene and the rear side of the paper is made of the
material not heat-weldable such as nylon, it is necessary
to combine the materials mutually heat-weldable. Ac-
cordingly, in the case where a single material which is
heat-weldable is used, the dimensions of the portion 7
and the portion 8 are quite the same and there is no

need to form the end portion 12.
[0036] Figures 6 to 15 show one example of the check
valve to be used for the inflatable type shock absorbing
package body according to the invention.
[0037] In Figure 6, reference numeral 101 denotes a
passage body, which constitutes an essential part of the
check valve and is made of the flexible sheet and capa-
ble of opening and closing. The passage body 101 can
be prepared by bonding two pieces of the flexible
sheets, and a passage portion 102 can be opened in a
cylindrical shape. On both sides of the passage portion
102, a stopper 103 which maintains the passage body
101 by clipping it between the support body and the
elastic body is formed. Reference numeral 104 denotes
a guide portion of the passage body 101 which is pro-
truded from the position of the stopper 103.
[0038] With respect to the above described passage
body 101, it is desirable that the flexible sheet to be used
is selected from a rubber sheet, a plastic sheet, a water-
resistant paper, a water-proof paper, an aluminum foil
or a composite sheet made of these sheets and papers.
[0039] In Figure 6, (a) and (b) show a state in the case
where the passage portion 102 of the passage body 101
is closed, and (c) and (d) show a state in the case where
the passage portion 102 of the passage body 101 is
opened and a gas is passing through thereof.
[0040] Figure 7 shows a case where the passage por-
tion 102 of the passage body 101 is bonded with two
pieces of the flexible sheets and heat-welded. In the
drawing, (a) shows the taper-shaped passage portion
102 which becomes narrower toward an opposite side
of the guide portion 104. (b) shows the cylindrical pas-
sage potion 102 which becomes narrower toward the
opposite side of the guide portion 104 and, moreover,
the top thereof becomes cylindrical. (c) shows the cylin-
drical passage portion 102 which becomes narrower af-
ter having a predetermined width and, moreover, the top
thereof becomes cylindrical. (d) shows the passage por-
tion 102 which is formed in the cylindrical shape having
the same diameter as that of the guide portion 104.
[0041] The width of the passage portion 102 of the
above described passage body 101 is desirable to be
adjusted to such a level that the passage of the gas is
not forced and yet a whole of the check valve 3 is not
large-scaled. Of course, when a filling operation is per-
formed by a bar-shaped body such as a straw, the pas-
sage portion is desirable to have a dimension corre-
sponding to the diameter of the bar-shaped body to be
inserted.
[0042] As for means for forming the passage portion
102 in the above described passage body 101, means
for bonding and heat-welding two pieces of the flexible
sheets at the stopper portion 103 is desirable, but, of
course, other forming means can be acceptable. When
the stopper 103 is welded, it is just enough to weld a
boundary with the passage portion 102 only.
[0043] Figure 8 (a) to (b) show an example of the sup-
port body and the elastic body for clipping, opening and
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closing and, in particular, sealing the above described
passage body 101. The support body 105 is formed sep-
arately from the elastic body 106 (not shown). At the end
portion of the support body 105, the lid body 108 is
formed in such a manner as to extend to the left and
right through a plastic hinge 107. It is desirable that the
support body 105, the plastic hinge 107 and the lid body
108 are formed to predetermined shapes by an injection
molding of plastic materials comprising polyethylene,
polypropylene, polyester, polycarbonate and the like. Of
course, the molding method is not necessarily limited to
the injection molding.
[0044] In Figure 8 (a), retaining guides 109 are pro-
truded on both sides of the upper portion and both sides
of the lower portion of the support body 105. Further, at
the center of the upper end of the above described sup-
port body 105, an insertion guide 110 is provided at an
inserting position of the bar-shaped body.
[0045] In an example of Figure 8(a), the above de-
scribed lid body 108 has a circular sectional guide
groove 112 storing the passage body 101 formed, where
the bar-shaped body is inserted nearly at the center of
a flat plate, and, on both sides thereof, a pair of ribs 113
for bearing against the sheet like elastic body 106 are
formed along the longitudinal direction of the passage
body 101. The length and the shape, the position and
the number of ribs 113 can be decided adequately ac-
cording to the width, the size and the like of the above
described elastic body 106. However, it is desirable that
the length and the shape, the position and the number
be given sufficiently enough so as not to damage an
opening and closing reaction of the elastic body 106.
[0046] Further, reference numeral 114 denotes a
hook provided on the end portion of the lid body 108 for
connecting the support body 105. The hook 114 is fit into
a socket 115 provided on the end portion of the support
body 105 in such a manner as to penetrate into a thick-
ness direction thereof, and not to be extracted from
there. In this way, by fixing the support body 105 and
the elastic body 106 with the lid body 108 in a curved
state at a predetermined curvature, the check valve 3
having an extremely excellent durability can be ob-
tained.
[0047] In the example of Figure 8 (b), the lid body 108
has the ribs 113 for bearing against the elastic body 106
on both sides of the guide groove 112 formed perpen-
dicular to the longitudinal direction of the passage body
101.
[0048] In the example of Figure 8(c), the lid body 108
continues to the center circular sectional guide groove
112 in the form inclining inside along the support body
105 from both sides, and the ribs 113 to bearing against
the above described elastic body 106 are not formed.
[0049] Although connecting means comprising the
hook 114 and the socket 115 has been illustrated as
above, not only such connecting means, but also means
for sealing the check valve 3 in a cylindrical sheet, or
means such as heat-welding and other shapes and

structures can be used.
[0050] Note that the above described support body
105 and the lid body 108 may have the same thickness
or different thickness, respectively. When it comes to a
relation to the passage body 101, the support body 105
and the lib body 108 are required to have a thickness to
such a degree of not being deformed, and the passage
body 101 is required to use a body having a thin thick-
ness as it needs flexibility, and the elastic body 106 is
required to have a predetermined thickness due to its
function. Of course, the elastic body 106 is desirable to
be thicker than the passage body 101.
[0051] The materials of the above described passage
body 101 and the elastic body 106 can be selected from
a plastic sheet, a metallic sheet or a composite sheet
made of these sheets as components. As for the exam-
ple of the plastic sheet, polyethylene, polypropylene,
polyester, polycarbonate and the like can be cited. In
this case, it is desirable that the passage body is made
of the same material.
[0052] As for the thickness of the above described
elastic body 106, in the case where the plastic sheet
such as the above described polyethylene and the like
is used, it is desirable that the plastic sheet having a
thickness of about 0.1 to 0.5 mm is used. Further, as for
the dimensions of the support body and the elastic body
105, 106, if a rectangle is cited as an example, it is de-
sirable that the ratio of an axis of ordinate to the axis of
abscissas is about 2 to 1.5 : 1. For example, by an ab-
solute dimension of the axis of ordinate to the axis of
abscissas, the ratio can be rendered as 40 mm : 25 mm,
35 mm : 20 mm, 30 mm : 11 mm and the like.
[0053] A radius of curvature in the case where the
above described support body 105 and the elastic body
106 are curved is desirable to be 11 mm to 40 mm. In
the case of a small curvature, a force to nip the passage
body 101 of the support body 105 and the elastic body
106 is strong, and a reaction against to extracting a tu-
bular body 131 is also good. On the contrary, a force to
nip the passage body 101 of the support body 105 and
the elastic body 106 and a force allowed at a time when
they are pressurized and moved or when the bar-
shaped body is inserted can be adjusted.
[0054] With respect to the material, it is desirable that
any one from a bag body constituting an inflatable body
1, the passage body 101, the support body 105 and the
elastic body 106, the plastic material constituting the lid
body 108 and a sheet type uses a single material. For
example, a plastic system or the material comprising the
composite sheet of these materials and aluminum foil
are confirmed to be extremely suitable for the solution
of the above described problems of the invention with
respect to versatility, workability as the material and
processability after becoming refuse.
[0055] In Figures 9 to 12 is shown a state constituting
the check valve 3 by clipping the passage body 101 by
the support body 105 and the elastic body 106. That is,
Figure 9 shows a state where the support body 105 and
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the lid body 108 are opened, and Figure 10 shows a
state where a longer sheet constituting the passage
body 101 and the elastic body 106 along the retention
guide 109 of the support body 105 is stored, and Figure
11 shows a state where the hook 114 is fit into the socket
115 of the support body 105 so as to nip both sides of
the passage body 101. In Figure 11, which shows the
completed state, the passage body 101 is pressed
against the support body 105 together with the elastic
body 106 by the ribs 113 of the lid body 108.
[0056] The check valve 3 assembled as described
above, as shown in Figure 12 and Figure 13, is held in
a circular shape with the passage body 101 being in a
curved state followed by the curvature of the support
body 105 and the elastic body 106 and, moreover, the
lid body 108 is positioned on the chord. By so doing, the
shape of the elastic body 106 can be held along the sup-
port body 105 by the lid body 108 and its curvature can
be steadily held by the above described ribs 113 so that
the passage body 101 can be strongly pressurized tight-
ly.
[0057] The action of the check valve 3 constituted as
described above will be described.
[0058] Figure 14 shows a state in which the tubular
body 131 such as a straw and the like is inserted into
the passage body 101. The check valve 3 loosens ad-
hesion of the passage portion 102 adhered by the sup-
port body 105 and the elastic body 106 by inserting the
tubular body 131 into the inside of the passage portion
102 of the passage body 101, thereby securing a pas-
sage. In the drawing, by using a straw and the like as
such tubular body 131, an attempt is made to secure
much reliable passage.
[0059] In Figure 15 which describes the above action
more in detail, the top end of the tubular body 131 com-
prising a straw and the like is inserted from an upper
end of the guide portion 104 of the passage body 101.
Actually, by attaching an insertion guide on this portion,
it can be made a shape where the tubular body 131 can
be easily inserted. As shown in Figures (a) to (d), when
the tubular body 131 is gradually pushed down, the pas-
sage portion 102 of the passage body 101 is enlarged
together with the elastic body 106.
[0060] When the tubular body 131 is further pushed
down, the elastic body 106 pressed to the support body
105 by the lid body 108 is enlarged in its whole length
along the tubular body 131, and as shown by Figure (d),
a gas can freely circulate therethrough. Accordingly, a
filling operation using the tubular body 131 comprising
a straw and the like can be simply performed.
[0061] On the contrary, in the case where the passage
portion 102 of the passage body 101 is closed, the tu-
bular body 131 may be simply extracted. That is, the
elastic body gradually returns to its original position to
adhere to the support body 105, and the passage por-
tion 102 of the passage body 101 traces back from Fig-
ures (d) to (a) so that the whole length thereof automat-
ically adheres once again. At this time, when a pressure

to push back the object from the reverse direction is ap-
plied on the check valve 3, the pressure is transmitted
to the passage body 101 through the support body 105
and the elastic body 106 so that the passage portion
102 of the passage body 101 is sealed much more.
[0062] Although the above showed the case where
the opening and closing of the passage portion 102 of
the passage body 101 was performed by the tubular
body 131 comprising a straw and the like, by opening
one end of the passage body 101 and applying the pres-
sure by resisting to resilience of the elastic body 106,
the object can be pushed in by allowing it forcibly to pass
through the passage portion 102.
[0063] Thus, since back-flow/leakage of air inside the
air chambers can be prevented by the check valve 3, it
is possible to maintain an inflated state for an extended
period of time.
[0064] Note that, as the above described elastic body
106, the bar-shaped body, the elastic tube and the like
which comprise elasticity can be used instead of sheets,
and particularly as the elastic tube, a silicon tube can be
suitably used.
[0065] When the inflatable type shock absorbing
package body according to the invention as constituted
above is used, as shown in Figure 16, first, in the normal
state in which air is not filled into the air chamber, the
opening portion 13 of the package body 1 is enlarged
so as to become cylindrical, and the object 2 is inserted.
When the object 2 is positioned nearly in the middle, air
is filled from the check valve 3 so as to expand the air
chamber.
[0066] On the contrary, when the object 2 is extracted,
air is exhausted from the check valve 3 by the above
described method so that the air chamber is shrunk, and
the object 2 may be taken out.
[0067] As described above, the inflatable type shock
absorbing package body according to the invention can
be often repeatedly used by taking air in and out.
[0068] Further, as more practical use of the package
body, as shown in Figure 17, a handle 14 is attached so
as to use it as a bag (a) and, since there is basically no
limit imposed on the dimension, it is suitable for carrying
in and carrying out (b) continuous lengths by meeting
the dimension of an object to be held there. In the case
of (a), assuming that the air chamber is damaged by any
chance so that air is leaked, it is desirable to arrange a
safety catcher of the object at the bottom.
[0069] Note that, in the case where the sheets consti-
tuting the inner and outer walls are different like the
above described structural example 1 of Figure 2 and
the above described structural example 2 of Figure 3,
by increasing a thickness of the sheet constituting the
outer wall or by using the material having flexibility and
yet much more toughness, that is, a mechanical
strength, it is possible to prevent the leakage of air due
to the damage. Here, the mechanical strength means
all means necessary for evaluating a degree whereby it
is hard for the flexible sheet to receive the damage due
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to external factors such as tension, elasticity, shock-re-
sisting, fracture and the like.
[0070] Figures 18 to 26 show a second embodiment
of the inflatable type shock absorbing package body ac-
cording to the invention. In the above described first em-
bodiment, though a type in which a pair of air chambers
are directly connected was shown, in the present em-
bodiment, a type in which they are indirectly connected
will be shown.
[0071] That is, in the above example, as shown in Fig-
ure 1, two air chambers are directly connected at both
ends and, therefore, in the case where air is filled into
the air chambers, though the central portion of the pack-
age body has a cross section almost inflated in a circular
shape, the welded portion of the end portions intends to
maintain a linearity so that a bent portion is produced.
The bending depends also on the shape of the object to
be stored, and the positions and the number of bending
frequencies are all different, and the shapes of the end
portions when the object is stored are definitely not
beautiful.
[0072] Hence, as a result of experimental studies, the
inventor has found that such a problem can be solved
by separating the two air chambers spaced at predeter-
mined intervals.
[0073] That is, as shown in Figures 18(b) and (c), con-
nected end portions 15 of the two air chambers are sep-
arated through joint portions 16 so that the welded por-
tion comes to display an almost good-looking rectangle,
and it was also found that this is not affected by the mag-
nitude and the dimension of the object to be stored.
[0074] In this way, not only the side face but also, as
shown in the same drawing (a), the shape of the front
became extremely good-looking, and it became most
suitable for displaying commercial goods. Further, if the
handle 14 is attached thereto, it can be made a com-
mercial package having an extremely high display prop-
erty.
[0075] In Figures 19 to 26 are shown these structural
examples.
[0076] Figure 19 is a first structural example and
shows a case where three pieces of the flexible sheets
are used.
[0077] First, three pieces of the flexible sheets totaling
one piece of the sheet 7 constituting a twice-folded inner
wall and two pieces of flat plate-like sheets 8A, 8B are
prepared (a).
[0078] The dimension of the sheet is such that the
width of the sheet 7 which is twice-folded is smaller than
the widths of other sheets 8A, 8B. This is because, when
the three sheets are superposed with the periphery
thereof welded, the folded portion 9 of the sheet 7 is not
allowed to be welded so that the portion is made a com-
munication portion of the air chamber.
[0079] The three sheets adjusted to such a dimension
are superposed as shown in the same drawing (b) and
welded along the peripheries of the sheets 8, and de-
sired positions are welded from upper and lower ends

across almost all the width (arrow mark portions). At this
time, the check valve 3 is provided between the sheets
7 and 8. More practically when welding, the sheet 7 has
all the end portions welded together with the sheets 8,
except for the twice-folded portion. On the upper and
lower desired positions, welded lines 17A and 18B are
provided. The welded line 17A extends across all the
width, while 17B leaves the communication portion 18,
which communicates the two air chambers. In this case,
as shown in the same drawing (c), when the welded por-
tion is made a L-letter shape, the communication portion
18 only is formed, and when air is filled, as shown in the
same drawing 18(b), though the joint portion 16 of the
bottom remains flat, as shown in the same drawing 19
(d), when it is welded in an open state, as shown in the
same drawing 18(c), another air chamber can be pro-
vided at the bottom.
[0080] Note that (e) is a sectional view, which is in a
state of having crushed a cylindrical body.
[0081] Note that the material of the flexible sheet can
be selected from a plastic sheet, a metallic sheet or a
composite sheet made of these sheets as components.
As for an example of the plastic sheet, polyethylene,
polypropylene, polyester, polycarbonate, nylon resin
and the like can be cited. These flexible sheets or com-
posite sheets are taken as materials, and two pieces of
the material sheets are bonded together and the periph-
ery thereof is heat-sealed at a predetermined width, so
that the sheets are heat-welded and formed. Alterna-
tively, for example, the material in which the outside lay-
er is polyethylene or polypropylene, and the inner layer
is nylon resin or polyester may be taken as the material.
[0082] Note that the check valve 3 may be, of course,
arranged in the way as shown in Figure 20.
[0083] Figure 21 shows a second structural example
and shows a case where two pieces of the flexible
sheets are mutually twice-folded and used.
[0084] First, the sheet 7 constituting the inner wall and
the sheet 8 constituting the outer wall are prepared (a).
With respect to each width size (A), (B), the width in the
sheet 8 is larger than that in the sheet 7. This is because
of the same reason as that of the structural example
shown in the previous drawing.
[0085] Each sheet is twice-folded, and each sheet is
directed to the same direction, and the sheet 7 is insert-
ed into the twice-folded sheet 8 (b). Further, the check
valve 3 is inserted and welded along the periphery of
the sheet 8, and the welded lines are provided at desired
positions from the upper and lower ends (c). In this case,
the welded line 17A extends across all the width, while
17B leaves the communication portion 18, which com-
municates the two air chambers. In this case, as shown
in the same drawing (d), when the welded portion is
made a L-character shape, the communication portion
18 only is formed, and when air is filled, as shown in
Figure 18(b), though the joint portion 16 of the bottom
remains flat, as shown in Figure 21(e), when it is welded
in an open state, as shown in Figure 18(c), another air
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chamber can be provided at the bottom.
[0086] (f) is a longitudinal sectional view, which is in
a state of having crushed a cylindrical body.
[0087] Figure 22 is a third structural example and
shows a case where a cylindrical sheet is used.
[0088] First, a cylindrical flexible sheet like (a) is pre-
pared, and four pieces of the welded lines are provided
at desired positions. The check valve 3 is inserted into
the end portions of 1, and the two end portions are weld-
ed.
[0089] In this case, the welded lines 17 are all formed
by leaving the communication portion 18 which commu-
nicates the air chambers. However, as for 17B, as
shown in the same drawing (d), when the welded portion
is made a L-character shape, the communication por-
tion 18 only is formed, and when air is filled, as shown
in Figure 18(b), though the joint portion 16 of the bottom
remains flat, as shown in Figure 21(e), when it is welded
in an open state, as shown in Figure 18(c), another air
chamber can be provided at the bottom.
[0090] In the present case, since 17A is also provided
with the communication portion, in Figure 18 (c), a small
air chamber is also produced at the upper joint portion
16.
[0091] (f) is a longitudinal sectional view, which is in
a state of having crushed a cylindrical body.
[0092] This is the most simplest constitution. Since an
inner sheet adheres to an outer sheet at the folded por-
tion, the communication of air of the air chamber is not
sufficient, and even if air is filled, the air chamber only,
in which the check valve 3 is located, has a strong ten-
dency to expand.
[0093] Figure 23 is a fourth structural example and
shows a case where the package body is constituted by
one only sheet.
[0094] As shown in the same drawing (a), one piece
of the flexible sheet provided with the portion 7 consti-
tuting the inner wall and the portion 8 constituting the
outer wall is prepared. The reason why the width of the
two portions is different is because, in the case where
the flexible sheet as the material is a material laminated
by polyethylene resin (PE) and nylon resin (NY), poly-
ethylene is allowed to be mutually welded. That is, in the
drawing, the sheet is folded in such a manner that the
outer side is nylon resin and the inner side is polyethyl-
ene resin. Note that, in the case of the single material
sheet comprising polyethylene only and the composite
material such as PE-NY-PE, since the nylon resin which
is unable to be welded does not contact with each other,
the two portions may have the same width. This is com-
mon to all the embodiments of the invention.
[0095] Subsequently, as shown in (b), the sheet is
twice-folded by clipping the check valve 3, and is welded
along the end portions, and at the same time, the welded
line 17B is formed. Further, the sheet is twice-folded as
shown in (c) and (d) and the end portions 12 are welded.
[0096] When the welded line 17A has the welded por-
tion formed in like a open-box shape, the communica-

tion portion 18 only is formed, and when air is filled, as
shown in Figure 18 (b), though the joint portion 16 of the
bottom remains flat, as shown in Figure 23(c), when it
is welded in an open state, as shown in Figure 18(c),
another air chamber can be provided at the bottom.
[0097] The same Figure 23(d) is a front view in the
normal state, which is in a state of having crushed a cy-
lindrical body.
[0098] Figure 24 is a refraction preventive member of
the air chamber communication portion 18.
[0099] By the methods shown in Figure 4, Figure 5,
Figure 22 and Figure 23, as shown in Figure 24 (d), the
sheet 7 constituting the inner wall and the sheet 8 con-
stituting the outer wall adhere on a refracted portion so
that the communication of the air chambers 4, 5 is not
secured and air flowing from the check valve 3 does not
pass through the communication portion 18. Hence, the
air chamber 4 only, in which the check valve 3 is located,
expands and the two air chambers are not allowed to
expand in a balanced manner and, therefore, there aris-
es an adverse effect of the position of the object to be
stored being not established.
[0100] Accordingly, by inserting an adherence pre-
ventive member 19 formed by an elastic body into the
communication portion 18, as shown in Figure 24(e), the
communication portion 18 is secured so that the air
chamber can be almost uniformly inflated.
[0101] Note that, though the adherence preventive
member is in a shape as if it has longitudinal ribs formed
on a flat member, if it has a shape whereby adequate
flexibility and elasticity is provided so that a passage can
be secured, the shape may be not as shown, but cylin-
drical.
[0102] Figure 25 is a fifth structural example, which is
an improved type of the above described air chamber
communication method.
[0103] As shown in the drawing, by using two pieces
of the flexible sheets 11 having somewhat different
widths or one piece of the flexible sheet 11 made differ-
ent in a width size at the center, a two-ply bag body is
formed. Distinguishing between uses of these material
sheets is due to difference in laminated structure of the
composite sheets.
[0104] That is, for example, in case of using the lam-
inated sheets of PE-NY, both surfaces of PE are super-
posed so as to be joined by all means, and welded. At
this time, for the purpose of the process (d) where both
end portions 22 are welded, the width sizes of two piec-
es of the sheets to be superposed are adjusted so that
the PE surface of the sheet which becomes below is ex-
posed by all means. There is no need to do so in the
case of the PE-NY-PE laminated sheet.
[0105] First, by superposing two pieces of the flexible
sheets 11 or twice-folding one piece of the flexible sheet
11, the periphery thereof is welded seamlessly further
except for a check valve 3 attached portion 20 of one
side. At this time, in the drawing, welded lines 21 of the
height direction are to be positioned further inside a con-

13 14



EP 1 251 080 A1

9

5

10

15

20

25

30

35

40

45

50

55

stant dimension than the left and right ends 22. That di-
mension is half a dimension of the interval between cen-
tral broken welded lines 23 (d = D/2). In this way, since
the air chambers are formed with only one opening por-
tion, the leakage can be prevented. Further, by providing
two pieces of the welded lines 23 in parallel by clipping
the check valve attached portion 20, three pieces of the
air chambers (24A, 24B, 24C) are provided. The welded
lines 23 are broken lines, and three air chambers are
communicated at portions not welded.
[0106] After having finished welding for the purpose
of forming the three air chambers, the check valve 3 is
inserted into the opening 20 clipped by the broken weld-
ed lines 23, and is weld-fixed.
[0107] Then, as shown in (d), the flexible sheet 11 is
twice-folded so as to join the left and right ends 22 to be
welded.
[0108] Note that, in the case where, for example, as
the material sheet, one piece of the sheet (such as a
rollback sheet) which continues in the width direction in
the drawing (b) is folded and used, the folded position
should be almost at the center of the width direction (the
height direction of the drawing (b)) of the sheet, and the
widths of the upper and lower sheets after folding are
made different, and the sheets are cut off at the folded
line. Further, the centers in the width direction of both
sheets are aligned, and, then, the process advances to
step (c).
[0109] On the occasion of using the inflatable type
shock absorbing package body constituted in this way,
when air is injected from the check valve 3 as shown in
Figure 26 (a), the air chamber 24B at the center is first
inflated and, then, air inflows from the interval between
the broken welded lines 23 to the air chambers 24A, 24C
and, therefore, as shown in the same drawing (b), air
flows into both air chambers equally. Accordingly, the
contents 2 is easy to fall into place at a central portion
of the package body.
[0110] Figure 27 further shows the sixth structure ex-
ample.
[0111] In the drawing, two pieces of the flexible sheets
are prepared, and an inner wall sheet 6 is inserted into
an outer wall sheet 7 and superposed, and the two piec-
es of the broken welded lines 23 in parallel at opposed
positions spaced at desired intervals are provided in to-
tal of four pieces. In this way, the peripheral direction
thereof is divided in four sections. On the end portion of
a narrow portion clipped by the broken welded lines 23,
the check valve 3 is clipped by the inner and outer
sheets 6, 7, and both ends of the cylindrical sheets are
welded to complete the package body.
[0112] Constituted in this way, as shown in Figure 28,
the inflatable type shock absorbing package body is
constituted by the air chambers which are communicat-
ed all in all.
[0113] Note that, when being constituted as shown
above, there is no reason why the sheets cut in advance
to quadrangle or the flexible sheets formed already in

the cylindrical shape should be used by all means. If a
package body finally comes to have the same construc-
tion as that of the invention according to the claims by
using continuous sheets on production and by means
of welding and cutting processes conveniently ar-
ranged, there is no limit imposed on the forming method
and the construction, and all the technologies which
those skilled in the art can image can be applied as re-
placement.
[0114] Note that the inflatable type shock absorbing
package body may have, of course, the air chambers
filled with not only air but also various types of gasses.

Industrial Applicability

[0115] According to the invention, it became possible
to provide an inflatable body, wherein, by using the high
performance automatic closedown check valve, the
goods to be transported is steadily held at a predeter-
mined position and yet not only no shock nor any vibra-
tion is given to the goods to be transported, but also an
appropriate use thereof is made regardless of the shape
of the goods to be transported.
[0116] Further, the inflatable body according to the in-
vention can be simply folded and stored in a compact
form after use, and yet can be used repeatedly time after
time by taking air and other fluid in and out, and, there-
fore, it became also possible to serve for the protection
of valuable resources. When being repeatedly used,
since the automatic closedown check valve has a suffi-
ciently sustainable durability, a performance as a shock
absorbing material has come to be maintained for an
extended period of time.

Brief Description of the Drawings

[0117] Figure 1 is a front view (a) and a bottom view
(b) of an inflatable type shock absorbing package body
according to the invention. Figures 2 (a) to (e) are sche-
matic diagrams showing structural examples of the in-
flatable shock absorbing package body according to the
invention. Figures 3 (a) to (e) are schematic diagrams
showing structural examples of the inflatable shock ab-
sorbing package body according to the invention.
Figures 4 (a) to (e) are schematic diagrams showing
structural examples of the inflatable shock absorbing
package body according to the invention. Figures 5 (a)
to (e) are schematic diagrams showing structural exam-
ples of the inflatable shock absorbing package body ac-
cording to the invention. Figures 6 (a), (b) and (c),(d) are
perspective views and plane views showing the consti-
tution of the essential part of the check valve, respec-
tively. Figures 7 (a) to (d) are conceptual illustrations
showing heat-welding examples of a passage body. Fig-
ures 8 (a) to (c) are perspective views showing the struc-
tural example of a lid body. Figure 9 is an assembly
drawing showing an assembly state of a check valve.
Figure 10 is a perspective view showing the assembled
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state of the check valve. Figure 11 is a perspective view
showing the assembled state of the check valve. Figure
12 is a plane view thereof. Figure 13 is a sectional view
thereof. Figure 14 is a sectional view of the state in which
a straw is inserted.
Figures 15 (a) to (d) are longitudinal sectional views
showing the action of the check valve. Figure 16 is a
conceptual illustration showing a using method of the
inflatable type shock absorbing package body accord-
ing to the invention. Figure 17 is a conceptual illustration
showing a using example of the inflatable type shock
absorbing package body according to the invention. Fig-
ures 18 (a) to (c) are a front view and side views showing
a second embodiment of the inflatable type shock ab-
sorbing package body according to the invention. Fig-
ures 19 (a) to (e) are schematic diagrams showing the
structural examples thereof. Figures 20 (a) and (b) are
front views showing an arrangement example of the
check valve. Figures 21 (a) to (f) are schematic dia-
grams showing other structural examples.
Figures 22 (a) to (f) are schematic diagrams showing
other structural examples.
Figures 23 (a) to (e) are schematic diagrams showing
other structural examples. Figure 24 is a schematic di-
agram showing an air chamber communication portion
refraction preventive member and its using example.
Figures 25 (a) to (e) are schematic diagrams showing
other structural examples. Figures 26 (a) and (b) are
schematic diagrams showing its used state. Figures 27
(a) to (c) are schematic diagrams showing other struc-
tural examples. Figure 28 is a schematic diagram show-
ing its used state.

Claims

1. An inflatable type shock absorbing package body,
an air bag comprising at least one pair of opposed
air chambers comprising flexible sheets provided
with an automatic closedown check valve, wherein
both side of a passage body comprising a flexible
sheet and capable of opening and closing is clipped
by a support body in a state of being refracted at a
predetermined curvature and an elastic material ad-
herable thereto, or further the passage body and the
elastic material are clipped by the support body and
the lid body refracted at a predetermined curvature
and connected by connecting means, and the lid
body is pressed along the support body in a state
of being refracted at a predetermined curvature so
that the passage body is closed in a normal state,
and when a bar-shaped body is inserted into the in-
side of the passage body between the support body
and the elastic material, the elastic material is de-
formed and the passage body is opened, and when
the bar-shaped body is extracted, the elastic mate-
rial adheres to the support body due to resilience
so as to close the passage body, and separated

wherein, after an object has been stored in a space
clipped by the opposed air chambers, air is filled into
the air chambers so that, by expansion of the op-
posed two air chambers, the object is pressed and
held.

2. The inflatable type shock absorbing package body
according to claim 1, wherein one pair of opposed
air chambers are formed by clipping one piece of
twice-folded flexible sheet by two pieces of the
twice-folded flexible sheet with the periphery there-
of welded.

3. The inflatable type shock absorbing package body
according to claim 1, wherein one pair of opposed
air chambers are formed by clipping one piece of
the twice-folded flexible sheet by another one piece
of twice-folded flexible sheet and welding the pe-
riphery thereof.

4. The inflatable type shock absorbing package body
according to claim 1, wherein one pair of opposed
air chambers are formed by twice-folding one piece
of a cylindrical flexible sheet and welding the end
portions thereof.

5. The inflatable type shock absorbing package body
according to claim 1, wherein one pair of opposed
air chambers are formed by twice-folding one piece
of the flexible sheet and welding the periphery
thereof, and further by twice-folding it and welding
a superposed portion of the end portions thereof.

6. The inflatable type shock absorbing package body
according to any one of claims 1 to 5, wherein one
pair of opposed air chambers are comprised by
communicating through an air passage.

7. The inflatable type shock absorbing package body
according to any one of claims 1 to 6, wherein one
pair of opposed air chambers are comprised by be-
ing separated at a desired interval.

8. The inflatable type shock absorbing package body
according to any one of claims 1 to 7, wherein one
pair of opposed air chambers are comprised by be-
ing separated at a desired interval further through
a small air chamber.

9. The inflatable type shock absorbing package body
according to any one of claims 6 to 8, wherein an
air passage refraction preventive member is insert-
ed into the inside of the air passage.

10. The inflatable type shock absorbing package body
according to claim 8, wherein the small air chamber
communicating one pair of opposed air chambers
is comprised by being divided by continuous welded
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lines in the form of a broken line by a plurality of air
passages in tandem in the longitudinal direction of
the package body.

11. The inflatable type shock absorbing package body
according to any one of claims 1 to 10, wherein,
among the flexible sheets constituting the inflatable
type shock absorbing package body, the sheet at
the side which becomes the outer skin of the flexible
sheet is thicker than the sheet at the side which be-
comes the inner skin.

12. The inflatable type shock absorbing package body
according to any one of claims 1 to 11, wherein,
among the flexible sheets constituting the inflatable
type shock absorbing package body, the sheet at
the side which becomes the outer skin of the flexible
sheet is higher in mechanical strength than the
sheet at the side which becomes the inner skin.
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