1 DESCRIPTION HOLLOW STRUCTURE MEMBER, HEAT
INSULATING MEMBER, AND BUFFER MEMBER Technical Field [0001]
The present invention relates to a hollow structure member superior in
heat insulating property and shock abgorbing property. In particular, the
present invention is concerned with a hollow structure member
comprising two sheets and a gas layer such as, for example, air layer,
present between the two sheets. Background Art [0002] Known hollow
structure members each used a8t Pi?%ﬁf%lting and buffer member
and having an air layer as referred to above are shown in Figs. 9 to 11.
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MBMWHAG line portions 64 at predetermined intervals to form plural air
chambers 63 with air sealed therein side by side between the base sheet
and the other sheet. The hollow structure member 60 is known as an

Taichubbkelbdtferisheet having heat insulating property and shock
E%tgj%plrlj)ing property. [0004] In a hollow structure member 70 shown in Fig.

10, two sheets 71 and 72 are formed with welded portions 74 at
The present invention relates to a hollow structure

member superior in heat insulating property and shock

- abscrbing property. In particular, the present invention
is concerned with a hollow structure member comprising two
sheets and a gas layer such as, for example, air laver,

present between the two sheets.

Backgrcocund Art
(00021

Known hollow structure members each used as a‘heat
insulating and buffer member and having an air layer as
referred to above are shown in Figs. 9 to 11.

[0003]

In a hollow structure member 60 shown in Fig. 9, a
sheet 62 for forming air chambers is welded onto a planar
base sheet 61 so as to form joining line portions 64 at
predetermined intervals to form plural air chambers 63 with
air sealed therein side by side between the base sheet and
the other sheet. The hollow structure member 60 is known
as an air-bubble buffer sheet having heat insulating
property and shock absorbing property.

[00GC4]
In a holleow structure member 70 shown in Fig. 10,

two sheets 71 and 72 are formed with welded portions 74 at



2 predetermined intervals, allowing air to be sealed in between the
welded portions. [0005] Further, in a hollow structure member 80 shown in
Fig. 11, plural spongy spacers 83 are sandwiched in between two sheets
81 and 82 to ensure a predetermined djstance between the two sheets
81, 82, thereby forming air chambers 84. In each of the above three
examples, the peripheral edge of the hollow structure member are such
that the constituent sheets are welded together or are connected with
RAEH DHathrcgy H-anethep ifemiberl THasahe hollow bustaed arember

asa,whgle-is formed as aﬁggg_ei@ggm_ber having a predetermined
thickness. Disclosure of the Invention Problem to be Solved by the

[\fhtibn [0006] However, in each of the above first and second hollow
structure membges:60,570, airjayersiiee petions acelrhecause the we ;

sheets are connected together at their welded portions. Consequently,

THe theltral FeffiCiRhcF ROGEHENSRASE RiarkedIs 5 tfeai dyeisreel n between
podionseand in B cartain teraperatye conditionthe thermak effigiency,0f «
the portions in question becomes still worse due to the formation of dew
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@dcertain air layer thickness, but involves the

In each of the above three examples, the peripheral
edge of the hollow structure member are such that the
constituent sheets are welded together or are connected
with each other through another member. Thus, the hollow
structure member as a whole 1is formed as a plate member

having a predetermined thickness.

Disclosure of the Invention
Problem to be Solved by the Invention
[0006]

However, in each ¢f the above first and second
hollow structure members 60, 70, air layer-free portions
occur because the two sheets are connected together at
their welded portions. Consequently, the thermal
efficiency 1s deteriorated markedly at the air layer-free
portions, and in a certain temperature condition the
thermal efficiency of the portions in guestion becomes
still worse due to the formation of dew or ice.

[0007]

The third hollow structure member 80 describad
above has a certain air layer thickness, but invclves the
problem that it is impossible to withdraw air from the air

chanmbers and fold the hollow structure member into a



problem that it is impossible to withdraw air from the air chambers and
fold the hollow structure member into a 3 smaller bulk. [0008]
Embodiments of the present invention seek to solve the above-mentioned
problems and provide a hollow structure member having an air layer of a
substantially uniform thickness to improve heat insulating performance
and shock absorbing performance and cable of being folded into a
smaller bulk in an exhausted state of gas. Means for solving the problem
[0009] According to one aspect of the gresent invention, there is provided
a hallow structure member comprising: two sheet members constituting at
Féféasltlaeﬁaﬁuolfka hermetically sealed structure and disposed face to face

i ch other and a gas-permeable sheet member having gas
\germ ability and joined alternately to opposing surfaces of the two sheet
members. [0010] In the hollow structure member according to an

embodim BresenPinveiitidn e o SIREet pierieks FRagobesioihed
atogethesatiendedges thereehto forsyaiholows body. A gas supphept for

the supply and discharge of gas may be formed. Further, in each of the
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gas.

Means for solving the problem
[0009]

According to one aspect of the present invention,
there is provided a hollow structure member comprising:
two sheet members constituting at least a part of a
hermetically sealed structure and disposed face to face
with each other and a gas-permeable sheet member having gas
permeapility and joined alternately to opposing surfaces of

the two sheet members.

[0010]

In the hollow structure member according to an
embodiment the present invention, the two sheet members may
be joined together at end edges thereof to form a hollow
body. A gas supply port for the supply and discharge of gas
may be formed. Further, in each of the joined portions
between the sheet members and the gas-permeable sheet
menmber there may be disposed a reinforcing sheet for
enhancing the joining force between the associated sheet
member and the gas-permeable sheet member.

[0011]



member and the gas-permeable sheet member. [0011] 3a According to
another aspect, there is provided a heat insulating member having the
above hollow structure member as a heat insulating portion. According to
another aspect, there is provided a buffer member having the above
hollow structure member as a buffer portion. 4 Effect of the Invention
[0012] In the hollow structure member according to an embodiment of the
present invention, a gas-permeable sheet member having gas
permeability is disposed between two opposed sheet members so as to
be joined alternately to opposed surfaces of the two sheet members, so
in a sealed state of gas between the sheet members, the gas permeates
through th(g gas: ermeable sheet member. As a whole, therefore, a
single air [ayer is formed bethRenthe THe° Sheetmiehibers dhcfieded @
hthickness of 416 air lapetisset aalmast coastant inancartiance with-there
ridipiag size hetyeen fhe shegtmenlers nd the gas permeable sheet
member. Thus, a local thinning does not occur and it is possible to attain
a substantially uniform thickness. [0013] In the hollow structure member
accordingﬁgca&gmbodci@eanggf}tlhe present invention, since the two sheet

t
L =) £
members are joined together at end e%sg%%co%’theqﬁ%ﬁgwls provided a
buffer member having the above hcllow structure member as a

buffer portion.



body, it is possible to ensure a hermetically sealed structure as a whole.
[0014] In the hollow structure member according to an embodiment of the
present invention, since a gas supply port for the supply and discharge of
gas is formed, not only a gas layer of a nearly constant thickness can be
formed stably while the interior of the hollow structure member is filled
with the gas, but also the hollow strueture member becomes sheetlike in
an exhausted state of the interior gas and 5 therefore can be stowed in a
thin and small folded state. [0015] In the hollow structure member
according to embodiments of the present invention, since a reinforcing
sheet for enhancing the joining force between the sheet members and the
gas-permeable sheet member is disposed in each of the joined portions
between the sheet members and the gas-permeable sheet member, the
joining force between the sheet members and the gas-permeable sheet
Mémbler ¢S improvied @016} The heat insulating member according to
badiments of the present invention can have an air layer of a nearly
constant thickness and exhibit an excellent heat insulating effect because
it is provided Witk the above Hollow-strgctueeiembercas d heat insuating

cROHIONLdR01Zf the present invention, a gas-permeable sheet
member having gas permeability is disposed between two
opposed sheet members so as to be joined alternately to
opposed surfaces of the two sheet members, so in a sealed
state of gas between the sheet members, the gas permeates
through the gas-permeable sheet member. As a whole,
therefore, a single air layer is formed between the two
sheet members and the thickness of the air layer is set
almost constant in accordance with the joining size between
the sheet members and the gas-permeable sheet member. Thus,
a local thinning does not cccur and it is possible to
attain a substantially uniform thickness.

[0013]

In the hollow structure member according to an
embodiment of the present invention, since the two sheet
mempers are joined together at end edges of the hollow
body, it is possible to ensure a hermetically sealed
structure as a whole.

[0014]

In the hcllow structure member according to an
embodiment of the present invention, since a gas supply
port for the supply and discharge of gas is formed, not
only a gas layer of a nearly constant thickness can be
formed stably while the interior of the hollow structure
member 1s filled with the gas, but also the hollow
structure member becomes sheetlike in an exhausted state

cf the interior gas and



The buffer member according to embodiments of the present invention
exhibits an excellent shock absorbing effect because it is provided with
the above hollow structure member as a buffer portion. Best Mode for
Carrying out the Invention [0018] The hollow structure member, heat
insulating member and buffer member according to the above aspects of
present invention will be described bglow by way of embodiments.
Embodiments [0019] Fig. 1 shows an embodiment of the hollow structure
titarnber accoringtosthersrésent invehiion aindvisieh (&) 596 e desticrd -
ryiew;and (b) is a plan view, and Fig. 2 is a sectional perspective view of
the hollow structure member shown in Fig. 1. In this embodiment, a
hollow structures nfember1@ comprises twerdiright sheetimemlyers 11

«APY42.0% Arectangplarshape and agas-psrmeable sheet memper &§n‘?{

a rectangular shape disposed between the sheet members 11 and 1

siTheishest members 1¢ ane12 aré iotthedera ﬁﬁ%ﬁﬁ@ﬁ%sﬁ@?e@lﬁeﬁkh

n@8pfor exanaplenpolyviayh chieride andiace foineditegether By sposed in
heat-welding at peripheral joini I|ne ortlons 17 as in Fig. 1(b) to form a
°gas c%%n?ﬁ“egr %h”&%e?r%ﬁ&&ﬁ&gsé’ﬁ st - Agad StpphFpoit 13 8"

tfermed rpthersheet anembet: Lddoipermitctke supplyandidischatge:efain
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1mproved

[0016]

The heat insulating member according to embodiments
of the present invention can have an ailr laver of a nearly
constant thickness and exhibit an excellent heat insulating
effect because it is provided with the above hollow
structure member as a heat insulating peortion.

(0017}

The buffer menber according to embodiments of the
present invention exhibits an excellent shock absorbing
effect because it is provided with the above hollow

structure member as a buffer portion.

Best Mode feor Carrying out the Invention
[00183

The hollow structure member, heat insulating member
and buffer member according to the above aspecis of present

invention will be described below by way cof embodiments.

FEmbodiments
[0019]

Fig. 1 shows an embodiment of the hollow structure

member according to the present invention, in which (a) is



The sheet members 11 and 12 are not specially limited insofar as they
are airtight as a whole and may each be, for example, polyethylene

sheet, polyester sheet, heat-insulating sheet, rubber sheet, rubber-coated
cloth, or resin-coated cloth. The methad for joining the outer edges of the
sheet members 11 and 12 is not limited to heat-welding, but may be
bonding or any other means insofar as air-tightness is ensured. [0021]
The gas-permeable sheet member 13 is a mesh sheet of a polyester
Fesit: perhftting §8Y t6péss theréthréugh aasiy. A thie'gadpermealie 2

sheet member13 there May beyseds ferexampleshesh.sheet farmedef. -

a synthetic resin, non-woven fabric, lace sheet, sheet which is lattice-like

FrHES piinched-holes, drielsthEriBY of a¥yhthetit g Crndtdiral HiberCF ure

@022lInithis-embedimeantas shewn iR Figssiand dhpegas-permeabler of
sheet 13 is joined by heat-welding alternately at joining line portions 15

HrcP L6 8 8ppaLed cBEDf thefvo BB TREMBerS EE AnB o FhRich> ©f
Arecdispaged facesiodpee witheachdotbetWadhis embediment nasisbewn 1

in Fig. 3, the heat-welding is performed through, reinforcing sheets 19
aé?&né?he jomifig ﬁﬁg%&%bﬁ%gf‘érsa 1§F§eﬂ%ar?c%ethg%gfﬂﬁ% ength.
thherreinfoscing csheess 49 snay be omitted ifdesiete[0023] Actargding to
ég§é¥gg%mgggnggéi%%qggguggégther by heat-welding at
peripheral joining line portions 17 as in Fig. 1{b) tc form
a gas chamber 18 in a hermetically sealed state. A gas
supply port 14 ig formed in the sheet member 11 to permit
the supply and discharge of air into and from the air
chamber 18 formed inside the sheet members 11 and 12,
[6020]

The sheet members 11 and 12 are not specially
limited insofar as they are airtight as a whole and may
each be, for example, polyethylene sheet, polyester sheet,
heat~insulating sheet, rubber sheet, rubber-coated cloth,
or resin-coated cloth. The method for joining the outer
edges of the sheet members 11 and 12 is not limited to
heat-welding, but may be bonding or any other means insofar
as alr-tightness is ensured.

(00211

The gas—-permeable sheet member 13 i1s a mesh sheet
of a polyester resin, permiftiing gas To pass therethrough
easily. As the gas-permeable sheet member 13 there may be
used, for example, mesh sheet formed of a synthetic resin,
non-woven fabric, lace sheet, sheet which is lattice-like
or has punched holes, or cloth formed of a synthetic or

natural fiber.



gas between the sheet members, the gas passes through the
gas-permeable sheet and, as a whole, a single air layer is formed
between the two sheet members. Besides, since the thickness of the air
layer is set almost constant in accordance with the joining size between
the sheet members and the gas-permeable sheet, a local thinning does
not occur and it is possible to obtain a hollow structure member of a
substantially uniform thickness having large heat insulating power and
IShoek labsorbing power. Moreover, since the gas supply port is formed,

not only a gas. layer of arly constant thickness can be formed stably
while the %?eﬁgiry%f t%g%w%ﬁé\r/ﬂvgsl%ﬁfctuarg member %Willgé%fh héa‘ﬁéasgbutthe
Eso reanexhasstedstate ot the intedoregas theénheltow sfrdétute member

t-like e falde 0 thipn and small.
e T A S e ey o=
AlshestkeHedtlinsulatiors hfeebarceslar sulatidnanémbehochuffers

dnepber beeguse it is superior8-in heatinguhating power and shoek - 41 ment,

absorbing power. [0025] The following description is now provided about

Afh&eaet idobththed by G8ifiglserh 2 diIbwW strictures FiemBecas arough
Meat ipsuiating mesaher. ig. 418 a0raph 1*&%@3&%&%%‘%&%@55&% 15
m

simulation using the hollow structure member of the embodiment, Fig. 5

38% graphCshowmigthe FESuIE B a Bécotidrsinfitdtion Jdiey treiRdiRuFEing
Steuctyreimenber ot theembedimentqand Fig; 6 is a graph

[0023]

According to this embodiment, in a sealed state of
gas between the sheet members, the gas passes through the
gas-permeable sheet and, as a whole, a single air layer is
formed between the two sheet members. Besides, since the
thickness of the air laver is set almost constant in
accordance with the joining size between the sheet members
and the gas-permeable sheet, a leocal thinning does not
occur and it is possible to obtain a hollow structure
member of a substantially uniform thickness having large
heat insulating power and shock absorbing power. Moreover,
since the gas supply port is formed, not only a gas layer
cf a nearly constant thickness can be formed stably while
the interior of the hollow structure member is filled with
the gas, but also in an exhausted state of the interior gas
the holiow structure member becomes sheet-like and hence
can be folded and stowed thin and small.

(00247

The.hollow structure member 10 thus fabricated is

employable as a sheet-like heat-insulation member, cold-

insulation member or buffer member because it is superior



showing the results of a third simulation using the hollow structure
member of the embodiment. [0026] A conventional hollow structure
member of the construction shown in Fig. 10 and having the following
dimensions there was used in the simulgtions: Sheet thickness, t: 0.4 mm
Sheet material: polyvinyl chloride, polyester resin Air layer thickness, D:
50 mm Width, w, of air-free portion: 2 mm Pitch, p, of air-free portion: 80
mm [0027] The hollow structure member according to the embodiment of
ihe present invehdon wasrofithe construdtionkskdwe ibFigy 1rand:mad the
loying dimensions: Sheet thickness: 0.4 mm Sheet material: polyvinyl
chloride, polyester resin Air layer thickness: 50 mm [0028] Further, the
following c@hditiéas Weré agdofrecas. @ t[dorimba conditibnsvARergéout

MB%%U%&%%@@Yi%QSB%%Q%EHt%yp%@wﬁg'Qﬁ%ﬂ“ﬂyﬂﬁ%wﬂﬁdstructure
(cold-insulated) liquid: water Thermally inSulated (cold-insulated) area: 1
ﬁﬁ@?Séuéﬁea heat insulating member. Fig. 4 is a graph
showing the results of a first simulation using the hollow
structure member of the embodiment, Fig. 5 is a graph
showing the results of a second simulation using the hollow
structure member of the embodiment, and Fig. © is a graph
showing the results of a third simulation using the hollow
structure member of the embodiment.
[0026]

A conventional hollow structure member of the
construction shown in Fig. 10 and having the following

dimensions there was used in the simulations:

Sheet thickness, t: 0.4 mm

Sheet material: polyvinyl chloride, polyester
resin

Alr layer thickness, D: 50 mm

Width, w, of air-free portion: 2 mm

Pitch, p, of air-free portion: 80 mm
(00271

The hollow structure member according to the
embodiment of the present invention was of the construction

shown in Fig. 1 and had the following dimensions:

Sheet thickness: 0.4 mm

Sheet material: -pelyvinyl chloride, polyester
resin

Air layer thickness: 50 mm
10028

Further, the following conditions were adopted as



meter) Length of air-free portion in the conventional thermal insulator: 840
mm (1000-2x80) Depth of thermally insulated (cold insulated) liquid: The
depth was set very small and the thermal insulator (cold insulator)
liquid-side inner wall temperature wasgalculated as an internal
temperature. [0029] In the first simulation shown in Fig. 4, each hollow
structure member was placed in between warm water of 40C and air of
20C. This corresponds to the case where warm water is stored in a
Jeatniteib archa hieaeirsulating lid is allowed to float thereon for thermal

insulation.,[0030] In.the second simulation s n in Fi ach hollow
structure was blaceﬁ ir? between hot'water o? 0C an a%log OCl.nI'his
t&orRsshdhds @0 the case where the heat of hot water for drinking is

insulated incoldhair; JOQ3L,In the third simwlation, showniin Rig.8.each ... .

hollow structure was placed in between cold water of 5C and air of 30C.
This correSpéidSto theldasewiére col Vemérfyi brinRmy igrea: 1o
cold-insulated in the outside air. 10 [0032] It turned out that in all of the, ;¢
simulations the hollow structure member according to the embodiment

5&& Teffective 30% or more with respect to thermal conductivity

Length of air-free portion in the conventional
thermal insulator: 840 mm {(1000-2x80)

' Depth of thermally insulated {cold insulated)
liguid:

The depth was set very small and the thermal
insulator (cold insulator) liguid-side inner wall
temperature was calculated as an internal temperature.
[6029]

In the first simulation shown in Fig. 4, each
hollow structure member was placed in between warm water of
40°C and air of 20°C. This corresponds to the case where
warm water is stored in a bathtub and a heat insulating lid
is allowed to float thereon for thermal insulation.

{00307

In the second simulation shown in Fig. 5, each
hollow structure was placed in between hot water of 20°C

and air of 0°C. This corresponds to the case where the

neat of hot water for drinking 1is insulated in cold air.
[0031]

In the third simulation shown in Fig. 6, each
hollow structure was placed in between cold water of 5°C

and alr of 30°C. This corresponds to the case where cold

water for drinking is cold-insulated in the outside air.



(Kcal /m2hOC) in comparison with the conventional hollow structure
member and was superior in both thermal insulation property and cold
insulation property. [0033] Fig. 7 shows an example in which the hollow
structure member shown in Fig. 1 is uged as a bathtub lid so as to serve
as a heat insulating member, in which (a) is a sectional view and (b) is a
plan view. In the illustrated example, three lid members 21, 22 and 23 are
arranged side by side to constitute a bathtub lid 20. In this example, the
fiddaembers 21, 22 and 23 are arranged over warm water stored in a

bathtub to prevent,contact of thewarm water sprface With aik. As inthey o
above first simulation (Fig. 4), the warm water can be insulated for a

higdertinge HrFintifercRveatiGra hbfldwStribeturs ememited L [ooa] ERpe

Seisa-sqctionghviewrshoyyiagan-exarplgdn (whigh the bellaw stitgture s vity
member ;hown in Fig. 1 is used as a container for a drinking water PET
Hotte. /AEcdrditg téthe evhtainaroindicatdd ahS0 asfiksrexmmnsie, abhgow
dike,cubiehollowchambermember having,a 9as chamberg4,is fpormed by
two sheet members 41, 42 and a gas-permeable sheet 43 so that a PET
botirel for Hrinkie waiet captse Folded WithirptheorgdinBE MHe-numeral
A50indhe figure denotes a sealing member provided in the mouth of the
container 50. The sealing member 45 can be opened and 11 closed to

bring the iftefior df FleEbhtamefigale in which the hollow

structure member shown in Fig. 1 is used as a bathtub lid
80 as to serve as a heat insulating member, in which {a) is
a sectional view and {b) is a plan view. In the
illustrated example, three 1lid members 21, 22 and 23 are
arranged side by side to constitute a bathtub 1id 20. 1In
this example, the lid members 21, 22 and 23 are arranged
over warm water stored in a bathtub to prevent contact of
the warm water surface with air. As in the above first
simulation (Fig. 4), the warm water can be insulated for a
longer time than in the conventional hollow structure
member.

[0034]

Fig. 8 is a sectional view showing an example in
which the hollow structure member shown in Fig. 1 is used
as a container for a drinking water PET bottle. According
to the container, indicated at 50, of this example, a bag-
like cubic hollow chamber member having a gas chamber 44 is
formed by two sheet members 41, 42 and a gas-permeable
sheet 43 so that a PET bottle for drinking water can be
housed within the container. The numeral 45 in the figure
denotes a sealing member provided in the mouth of the

container 50. The sealing member 45 can be opened and



hermetically seated state. According to this example, when warm drinking
water is placed into the PET bottle, a high thermal insulation performance
is exhibited as in the foregoing second simulation (Fig. 5) as compared
with the conventional hollow structure jaember. When cold drinking water
is placed into the PET bottle, an excellent cold insulation performance is
exhibited as in the foregoing third simulation (Fig. 6). [0035] Although the
container of this example has been described as having both thermal and
ol igulationr propetties, ihe eontainer lsthacts asta buffer dortainer to

the inside article fr shock.. When the contajner is used a
%%ﬁ%é%%gf on?%iélggga %E?:% e sh%ﬁg Cfrlfgr:é%? cgr? bjér}%:é?ec?gg i Te ; when
wagiehdha shape of e articehbased withirothetcon®aiBeh0038), a high

Alihanoh the aniayer-formed do i ahqve; lolloy, sifucliye frempet jp.a
single layer, the air chamber may be formed as a double or more layers.
008 TR hSov BetuEtiifel hidmber adtbeding to efe presemtdnvention ishe

dﬁﬂ@@%@@@dﬁ%ameE@w“Q%EWQEuPQ”H%RﬂQr%WDWEENeé$%§<jzinking

anti-freezing sheet, automobile body cover, clothes for cold weather,

HtEffostSshdStCREatnsalafibR shEét, ﬁ@éﬁ#@ula@i@n@é@?h@%‘rﬁg Ysoktfe
heakinsHationbagetsRass heakipsylationbagy ree-Wde roregoing
heat-insulation bag, heat-insulation tube, life jacket, dew preventing

dhekt BAfheakshRidifd She&) -
10035

Although the container of this example has been
described as having both thermal and cold insulation
properties, the container also acts as a buffer container
to protect the inside article from a shock. When the
container is used as such a buffer container, a suitable
shape thereof can be selected to match the shape of the
article housed within the container.

[0036]

Although the air layer formed in the above hollow
structure member is a single layer, the air chamber may be
formed as a double or more layers,

[0037]

The hollow structure member accerding to the
present invention is employable as any of, for example,
bathtub lid, automobkile glass anti-freezing sheet,
autcomobile body cover, clothes for cold weather, anti-frost
sheet, heat-~insulation sheet, heat-insulation bag, nursing
bottle heat-insulation bag, pots/pans heat-insulation bag,
rice-tub heat-insulation bag, heat-insulation tube, life
jacket, dew preventing sheet, tent, heat shielding sheet,

anti-freezing sheet, vinyl house, flcat, boat, cold-



anti-freezing sheet, vinyl house, float, boat, cold 12 insulation conveyance
bag for fresh food, bag for the storage of art works, bag for the storage of
tableware, bag for the storage of clothes, bag for the conveyance of
electronic and electric devices, bag fon the conveyance of precision
devices, cap/hat storage bag, shoes storage bag, bag for the conveyance
of eggs, and camera case. [0038] Moreover, in each of the above
examples, since the hollow structure member can be brought into a

garidrtidsted wtatey an arivaathgbthata safallfspade dufficesdor tHee
steragedhereof is pravided. Rurthersince theholloyy strugtureymenber  pag

except the gas supply port, is free of minute concaves and convexes, the
Hoflow strictarersentber Gt tdBE staired BAdTRE BRiradish and

avashing therep{gan hedone-easily; Additiopally.dncasgdhe HolloWence of
structure member is discharged to waste due to a secular change or a

REFoUS tinA&lGe 1RE Solunie of' e WaSE288n BeFed S FhechterdifcnPad
Bedldnsylating spieralas: glassaweel orsyatheliedesinds sot used.

Brief Description of the Drawings [0039] Fig. 1 is a diagram showing a
%Oog?l%Wstructure member according to an embodiment of the present
invention, Me »éiich: (8) isa sectibnaliviewaand ) ds aplapview, Fig.r2-is ahe
sectional perspective view of the hollowing structure, member shown i

g D i 5 1C B ShIATGUA Shodanl YW b AFBloRA Lo = Gas-xfausted

state, an advantage that a small space suffices for the
storage thereof 1s provided. Further, since the hollow
structure member, except the gas supply port, is free of
minute concaves and convexes, the hollow structure member
is difficult to be stained and the extraction and washing
thereof can be done easily. Additionally, in case the
hollow structure member 1s discharged to waste due to a
secular change or a serious damage, the volume of the waste
can be reduced because such a heat insulating material as

glass wool or synthetic resin is not used.

Brief Description of the Drawings
[0039]

Fig. 1 is a diagram showing a hollow structure
member according to an embodiment o¢f the present invention,
in which (a) is a sectional view and (b} is a plan view.

Fig. 2 1is a sectional perspective view of the
hellowing structure member shown in Fig. 1.

Fig. 3 is an enlarged sectional view of a hollow
structure member according to a modification of the
embodiment.,

Fig. 4 is a graph showing the results of a first



structure member according to a modification of the embodiment. Fig. 4 is
a graph showing the results of a first 13 simulation using the hollow
structure member of the embodiment. Fig. 5 is a graph showing the
results of a second simulation using the, hollow structure member of the
embodiment. Fig. 6 is a graph showing the results of a third simulation
using the hollow structure member of the embodiment. Fig. 7 is a diagram
showing an example of using the hollow structure member of Fig. 1 as a
patktlibtitom wehicky (s ahsectionakviewasndrd) is=aiptan vew: frig. 8 is
e%%%(gm gi.ew showing an example of forming a sealing portion able to
open and close in the hollowing structure member of Fig. 1 and using the
hollow stricttire Mmember as awold-msulationiiag foe auwrinkingt waterecond

ﬁ%ﬁ?gg@oﬂ%s%ﬁpga seelional yiew %ﬁ%@%&%"%’e‘e” ignal, holigw
structure member. Fig. 10 is a sectional view showing another
Formehtieaal hollow structure member. Fig. 11 is a sectional view showing

a further gonvengonal hollo.stalis, mamber,xplanatan gReferende,
Numerals [0040] 10 hollow structure member

simulation using the hollow structure member of the
embodiment.

Fig. 7 is a diagram showing an example of using the
hollow structure member of Fig. 1 as a bathtub lid, in
which (a) is a sectional view and (b) is a plan view.

Fig. 8 is a sectional view showing an example of
forming a sealing portion able to open and cleose in the
hollowing structure member of Fig. 1 and using the hollow
structure member as a cold-insulation bag for a drinking
water PET bottle,

Fig. 9 is a sectional view showing a conventional
hellow structure member,

Fig. 10 1s a sectional view showing another
conventional hollow structure member.

Fig. 11 is a sectional view showing a further

conventional hollow structure member.

Explanation of Reference Numerals
[0040]

10 hollow structure member

11 sheet member

12 sheet member

13 gas-permeable sheet member

14 gas supply port

15 welded portion



11 sheet member 12 sheet member 13 gas-permeable sheet member 14
gas supply port 15 welded portion 14 16 welded portion 17 peripheral
welded portion 18 gas chamber 19 reinforcing sheet 20 bathtub lid 21 lid
member 22 lid member 23 lid membey 430 bathtub 40 cold-insulation
container 41 sheet member 42 sheet member 43 gas-permeable sheet
member 44 gas chamber 45 sealing portion 50 PET bottle 15 CLAIMS
1. A hollow structure member comprising: two sheet members constituting
B least adgart pbathermetically sealed structure and disposed face to

face Iygghgg%r}gﬁh%é@[%g g@gi{%qrg}?able sheet member having gas

18 gas chamber

1% reinforcing sheet

20 bathtub 1lid

21 1lid member

22 1lid member

23 1lid member

30 bathtub

40 cold-insulation container
41 sheet member

42 sheet member

43 gas-permeable sheet member
44 gas chamber

45 sgealing portion

50 PET bottle



permeability and joined alternately to opposing surfaces of said two sheet
members. 2. A hollow structure member according to claim 1, wherein
said two sheet members are joined together at end edges thereof to form
a hollow body. 3. A hollow structure member according to claim 1, having
a gas supply port for the supply and discharge of gas. 4. A hollow
structure member according to claim 1, wherein a reinforcing sheet for
enhancing the joining force between said sheet members and said
gas-permeable sheet member is dispdsétfin each of the joined portions
between the sheet members and the gas-permeable sheet member. 5. A
heat insulating member having the hollow structure member of any of
Iclaitn RakleNedtinsGating poRiste /6. OBEfférhBeber having the hollow

structure mgmber of @anyRficlaim L s &buffer OFIOR: 1east a part of a
hermetically sealed structure and disposed face to face
with each other; and

& gas-permeable sheet member having gas
permeability and joined alternately to opposing surfaces of

sald two sheet members.

2. A hollow structure member according to claim 1, wherein
said two sheet members are joined together at end edges

thereof to form a hollow body.

3. A hollow structure member according te claim 1, having a

gas supply port for the supply and discharge of gas.

4. A hellow structure member according to claim 1, wherein
a reinforcing sheet for enhancing the joining force between
sald sheet members and said gas-permeable sheet member is
disposed in each cf the joined portions between the sheet

members and the gas-permeable sheet member.

5. A heat insulating member having the hollow structure

rember of any of claim 1 as a heat insulating portion.

6. A buffer member having the hollow structure member of

any of claim 1 as a buffer portion.



