1 DESCRI PTI ON HOLLOW STRUCTURE MEMBER, HEAT

| NSULATI NG MEMBER, AND BUFFER MEMBER Techni cal Field
[ 0001] The present invention relates to a holl ow
structure nmenber superior in heat insulating property
and shock absorbing propertly. In particular, the
present invention is concerned with a holl ow
structure nenber conprising two sheets and a gas

| ayer such as, for exanple, air layer, present

bet ween the two Sheets'Dé?Eﬂ%%ﬁﬂHﬁF Art [0002] Known
hol | ow structure nenbers each used as a heat

i nsul ati ng and buffer nenber and having an air |ayer
as referred to above are shown in Figs. 9 to 11.
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orm ng air chanbers is wel ont o
M§M§%@nar base sheet 61 so as to formjoining I|ne
portions 64 at predetermned intervals to form plural
air chanbers 63 with air sealed therein side by side
bet ween the base sheet and 2 . the other sheet. The

TOOhA oV StFucture menber 60 is known
[0001] |

The present invention relates to a hollow structure
member superior in heat insulating property and shock
absorbing 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 as a heat
insulating and buffer member and having an air layer és
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




as an air-bubble buffer sheet having heat insulating
property and shock absorbing property. [0004] In a

hol | ow structure nmenber 70 shown in Fig. 10, two
sheets 71 and 72 are fornmed with wel ded portions 74 at
predeternmined intervals, aldowing air to be sealed in
bet ween the wel ded portions. [0005] Further, in a

hol | ow structure nmenber 80 shown in Fig. 11, plura
spongy spacers 83 are sandwi ched in between two

théh8€5§r8§h§é‘g B8O 1RNSIHE & R BIBLL HEPRG: GioStankaown

between the two sheets 81, 82, thereby formng air

asChanBetspuBhic! Buedsh ShebhenapoNg hbieeiexarpiasgy the
peri pheral edge of the hollow structure nenber are

propebtihahdt BRockORBEbEDERY §B@ﬁé§t9re wel ded toget her
or are connected wth each other through another

[0@@ er. Thus, the hollow structure nenber as a whole
ormed as a plate nmenber having a predetern ned

thl ckness . h&l 56l ostreclird heeriibvre o ashdwohlrerrila L,
Sol ved by the Invention [0006] However, in each of

twohehabaye 7fii ey gndasec@bdmdd wWokthoweitedcporeiomsbed sat
60, 70, air layer-free - portions

predetermined intervals, allowing air to be sealed in

between the welded portions.

[0005]

Further, in a hollcw structure member 80 shown in
Fig. 11, plural spongy spacers 83 are sandwiched in between
two sheets 81 and 82 to ensure a predetermined distance
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 aré welded together or are connected
with each other through another member. Thus, the holiow
structure member as a whole is formed as a plate membex

having a predetermined thickness.

Disclesure of the Invention
Problem to be Solved by the Invention

[0006]

However, in each of the above first and second




occur because the two sheets are connected together at
their wel ded portions. Consequently, the thernmal
efficiency is deteriorated narkedly at the air

| ayer-free portions, and in a certain tenperature
condition the thermal effi&iency of the portions in
guestion becones still worse due to the formation of
dew or ice. [0007] The third hollow structure menber
80 descri bed above has a certain air layer thickness,
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draw alir fromthe air chanbers d fol
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It 1s an object of the present invention to solve the

tﬁﬁ%%”%éﬁﬁgd‘§8¥%ﬂ@h%b|eﬁ&n@@%u@ﬁ@deetﬁeh@&éﬁmél
structure nmenber having an air Iayer of a

eftst Aty ald Ydifiomar ddhinen@ss f @l FRkO%erheayer-free

i nsul ati'ng performance and shock ™ absorbi ng

pdef { O MPNGeY aind £ aklre 0 helnedalded dontie taons ikl er
bul k in an exhausted state of gas. Means for Sol ving

thdendr obt erei dOOYUF He o Mol ruc tgie tiefb ek comes
according to the present invention conprises two

stsheERtwoRsdedise CONHHd Wd g taiond efStdewa opariiceaf a
hernetically sealed structure and di sposed face 4 to
[f@ace] W th each other and a gas-perneabl e sheet nenber

The third hollow structure member 80 described above
has a certain air layer thickness, but involves the problem
that it is impossible to withdraw air from the air chambers
.and fold the hollow structure member into a smaller bulk.
[0008]

It is an object of the present invention to solve
the above-mentioned problems and provide a hollow structure
member having an ailr 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]

The hollow structure member according to the present
invention comprises two sheet members constituting at least

a part of a hermetically sealed structure and disposed face




havi ng gas perneability and joined alternately to
opposing surfaces of the two sheet nenbers. [0010] In
the holl ow structure nmenber according to the present

i nvention, the two sheet nenbers may be | oi ned

toget her at end edges there8f to forma hol | ow body. A
gas supply port for the supply and di scharge of gas
may be fornmed. Further, in each of the joined
portions between the sheet nenbers and the

txgQ§KE£MHQ%bb%c&h%Qhe&E@@@HaIBaéepeﬂﬁﬁaBEedbﬁé@ﬁeﬁémber
reinforcing sheet” for enhancing the joining force

hdetweead he ressegilated asldegbimeabeal tartdatbeéy to opposing
gas- per neabl e sheet nenber. [0011] The heat insulating
suEfdhels agtahdi rgrd GHdea premdents., i nvention i s provi ded
with the above hollow structure nenber as a heat
[oomy ati ng portion. The buffer menmber according to
the present invention is provided with the above
hol | ounst:hectoiéoweshencasra hahber pocordhngEt$ethe of
the Invention [0012] In the hollow structure nenber
peevartd hydrd itdre  tredsm shaednmicobers gay- per nedbed
sheet nenber having gas perneability is disposed
theevieen atwenhpodes sHesteafetiserform asdicdd avo bsgly. A gas
joined alternately to opposed surfaces of the
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 member there
may be disposed a reinforcing sheet for enhancing the
joining force between the associated sheet member and the
gas-permeable sheet member.

[0011]

The heat insulating member according to the present
invention is provided with the above hollow structure
member as a heat insulating portion. The buffer member
according to the present invention is provided with the

above hollow structure member as a buffer portion.

Effect of the Invention
[0012]
In the hollow structure member according to the
~ present invention, a gas-permeable sheet member having gas

permeability is disposed between two opposed sheet members




two sheet nenbers, so in a sealed state of gas between
the sheet nenbers, the gas perneates through the

gas- perneabl e sheet nenber. As a whole, therefore, a
single air layer is fornmed between the two sheet
nmenbers and the thickness o the air | ayer is set

al nost constant in accordance with the joining size
bet ween the sheet nenbers and the gas- perneabl e sheet
menber. Thus, a local thinning does not occur and it

sd SaPassidy g dimeat talite rihadlst art iopbbyednisbi@faces of the
‘thickness. [0013] In the hollow structure nenber

twae el gndnbdhe, a5 dsend dgadent isatesiofic gashbetween the
sheet nenbers are joined together at end edges of the

shed it averdiodlys, ithe sy Meattes tdnsukd ahkegeetpealkyble
seal ed structure as a whole. [0014] In the holl ow
sk¢etuatentenenBer aashoid, ngheeefbee, paesénglensent Laper is
since a gas supply port for the supply and discharge
fofrg@doetdaor Nt twd et angdsersayerd dfhea thigkmlegs of
~ constant thickness can be forned stably while the.
thataif okrawdr the $et |plnsttr usingtante nfre @ de rddniaed wiithh the
" the gas, but also the hollow structure nenber becones
jshrErg $ike betweerxihwr sthabsmmmbefs tangl itheerdas— gas
and therefore can be stowed in a thin and small fol ded
permgable [gpas) member. Thus, a local thinning does not
occur and it is possible to attain a substantially uniform
thickness.

(0013}

In the hollow structure member according to the
present invention, since the two sheet members 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 heollow structure member according to the
present invention, since a gas supply poft 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 f£illed with the
gas, but also the hollcw structure member becomes sheet-
like in an exhausted state of thé interlor gas and

therefore can be stowed in a thin and small folded state.

[0015]




In the hollow structure nenber according to the
present invention, since a reinforcing sheet for
enhancing the joining force between the sheet nenbers
and the gas- perneabl e sheet nmenber is disposed in
each of the joined portion$ between the sheet nenbers
and the gas-perneable sheet nenber, the joining force
bet ween the sheet menbers and the gas-perneabl e sheet
menber is inproved. [0016] The heat insul ating nenber

accor ¢hnghkOnhbNeoRr 888AEL uEBVRBLLOR £8R-HaME; &, aide
| ayer of a nearly constant thickness and exhibit an

pradald efvdifatod, nsull Y refiftetlrcikecanseti kokSenhancing

provided with the above hol | ow structure nenber as a
teafoi il atd G PRIticeR the0kHecthadrpbhiar .ABMBRE gas-

according to the present invention exhibits an

pEXEE D BN s IRNAC kit BN RiefifREd Becadsd bif kBe joined

provided with the above hol |l ow structure nenber as a

pdtif f &is RoTdd . t IBeghddrdende fEarand RGheOdtst-bermeable
I nvention [0018] The holl ow structure nenber, heat

shdést | mémisigr rettbery o ianchd Wdele mytheleradter dhegtt achbers
present invention will be described bel ow by way of

aredrbiick: napand Spe rine Ao ditneertt snember is improved.

10016}

The heat insulating member according to the present
invention can have an air layer of a nearly constant
rthickness and exhibit an excellent heat insulating effect
because it is provided with the above hollow structure
member as a heat insulating portion.

[0017]

The buffer member according to the presént 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 present invention will

be described below by way of embodiments.




[0019] Fig. 1 shows an enbodi nent of the holl ow
structure nenber according to the present invention,
in which (a) is a sectional view and (b) is a plan
view, and Fig. 2 is a sectional perspective view of
the holl ow structure nmenber 7 shown in Fig. 1. In this
enbodi nent, a hollow structure nenber 10 conprises
two airtight sheet nenbers 11 and 12 of a rectangul ar
shape and a gas- perneabl e sheet nenber 13 of a

EniReiiaRgulsar shape di sposed between the sheet nenbers
11 and 12. The sheet nenbers 11 and 12 are forned of

[gdidjher nopl astic resin such as, for exanple, polyviny
chl oride and are joined together by heat-wel ding at

peri pregal 1j ehowBgahi 8RbpaLkkABScol 7tiae haol Fow. stifdbdtume
form a gas chanber 18 in a hernetically seal ed state.
negas acdgplngpad the iprdsented nventtiens heet whdrherallis
to permit the supply and di scharge of air into and
a feam tdrenJaivwiewc harbebh )18 @ pddin ndiesle tinel Fhget 2 is a
menbers 11 and 12. [0020] The sheet nenbers 11 and 12
sartelord ]l gpecimdyivd inidedf ndef doldow seyuatere member
airtight as a whole and may each be, for exanple,
sipwity etthyliene Isheén, thakyesbediskett , a2 hedlownstkactwge
sheet, rubber sheet, rubber-coated cloth, or
merase n- Lh atweb ol . tWikhea imdtdedd: fadveqtoimsimig ishd logney 12 of
edges of the sheet nenbers 11 and 12 is not limted to
agrectangular shape and a gas-permeable sheet member 13 of
‘a rectangular shape disposed between the sheet members 1l
and 12. The sheet members 11 and 12 are formed of a
thermoplastic resin such as, for example, polyvinyl
chloride and are joined together by heat-welding at
peripheral joining line portions 17 as in Fig. 1(b} to form
a gas chamber 18 in a hermetically sealed state. A gas
supply port 14 is 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 12Z.
[0020]

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 - wel di ng, but may be bondi ng or any ot her neans
insofar as air-tightness is ensured. [0021] The

gas- perneabl e sheet nenber 13 is a nmesh sheet of a
pol yester resin, permtting gas to pass therethrough
easily. As the gas-pernmeabl 8 sheet menber 13 there may
be wused, for exanple, nmesh sheet forned of a
synthetic resin, non-woven fabric, |ace sheet, sheet
which is lattice-like or has punched holes, or cloth

hda-NRd @he@ Rt KRl ©e0bonRdhir 8k EhRebthE@0R8hnsNinsofar
this enbodinent, as shown in Figs. 1 and 2, the

a3 PRAkld sSheetenkdres.j 0i ned by heat - wel di ng
alternately at joining Iine portions 15 and 16 to
(oapposed surfaces of the two sheet nenbers 11 and 12
which are disposed face to face with each other. In
this gpboguEepbrmeablahebet mEhPer313the heaadshelltbalg of
is perfornmed through reinforcing sheets 19 al ong the

a joInjaxrdd neegiort iprsaikE i nandako tio parianterelidrough
joining strength. The reinforcing sheets 19 nay be

eapd It .ednisf thesivnedpeff@iBleAshoedi ngmbert hBsthere may be
enbodi nent, in a sealed state of gas between the

usdrbetfore nbermsyld henggds Pastefdrimeauglf tsheynthetic resin,
gas- per neabl e sheet and, as a whole, a single air

nérayervers Ldlorimed betevedredthe sheetshddichmesbdegtice-1ike
Besi des, since the

or has punched holes, or cloth formed of a synthetic or

natural fiber.
[0022]
In this embodiment, as shown in Figs. 1 and 2, the

gas—permeable sheet 13 is joined by heat-welding

. alternately at joining line portions 15 and 16 to opposed

surfaces of the two sheet members 11 and 12 which are
disposed face to face with each other. 1In this embodiment,
as shown in Fig. 3, the heat-welding is performed through
reinforcing sheets 19 along the joining line portions 15
and 16 to enhance the joining strength. The reinforcing
sheets 19 may be omitted if desired.
[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




9 thickness of the air layer, is set alnost constant
in accordance with the joining size between the sheet
menbers and the gas-perneabl e sheet, a | ocal thinning
does not occur and it is possible to obtain a hollow
structure nmenber of a subsPantially uniformthickness
having | arge heat insulating power and shock
absor bi ng power. Mdreover, since the gas supply port
is formed, not only a gas layer of a nearly constant

thiiRikeleRes g rcaRebai kOl APArstabkxtWalhgstt Benstdet i D of
the hollow structure nenber is filled with the gas,

addidralnze WitancBxhgushedgstake Bbtibeni thersieegatenbers
the holl ow structure nenmber becones sheet-Ili ke and

arente eardeerkabledsasdtst awedckhi Ahandisgadides [ DOR4]
The hol |l ow structure nenber 10 thus fabricated is

o eurblid 4% acsheblel ithe cheatini ashbalbenstrenbenre
col d- insulation nmenber or buffer nenber because it is
mesiEes icff a isubikeahtinddatinid opovweh iakdeshobkvabgot brag
power. [0025] The follow ng description is now
- hgwrtovirded. ahowy pehatr aetf ettodks adisoalbied bywesi ngistedver,
a hollow structure nmenber as a heat insulating
siverberhe Fap smpps va pgrrdphi ss Howimegl t ot cedyl esgasf layer
first simulation using the hollow structure nenber of
off e revrboldi ments takitg thE dkaes syroagph behdwiragat kEablgsuhide
of a second sinulation using the hollow structure .
the interior of the hollow structure member is filled with
the gas, but also in an exhausted state of the interior gas
the hollow structure member becomes sheet-like and hence
can be folded and stowed thin and small.
[0024]

The hollow structure member 10 thus fabricated is
employable as a sheet-like heat-insulation member, cold-
insulation member or buffer member because it 1s superior
in heat insulating power and shock absorbing power.

[0025]

The following description is now provided about what
effect is obtained by using such a hollow structure member
as a 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. 6 is a graph showing the




menber of the enbodinent, and Fig. 6 is a graph
showing the 10 results of a third sinmulation using
the hollow structure nenber of the enbodi nent. [0026]
A conventi onal hoIIOMIstrucggre menber of the
construction shown in Fig. and having the follow ng
di mensi ons there was used in the sinulations: Sheet
thi ckness, t: 0.4 mm Sheet material: polyvinyl
chloride, polyester resin Air layer thickness, D: 50
raguWdtdY, awthdfrdaisrinfiles ipor tisdmg 2hemhoPilbehstpucolire
air-free portion: 80 mm [0027] The holl ow structure
mamenderofadder dimgpdimertte  enbodi nent of the present
i nvention was of the construction shown in Fig. 1 and
[0e6 Y he fol |l owi ng di nensions: Sheet thickness: 0.4 mm
Sheet material: polyvinyl chloride, polyester resin
Al r | dyeonvientkoegd: he0 lom EOOREBLUEsr neBbert g the
follow ng conditions were adopted as conmmon .
ceptidindiommn iown gy gl grol WherngLdmding the deddgeing
tenperature Thermally insul ated (col d-insul at ed)
dimejs onsweltgre was used in the simulations:

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
[00277

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:

Sheét thickness: 0.4 mm

Sheet méterial: polyvinyl chloride, polyester resin

Air layer thickness: 50 mm
(0028}

Further, the following conditlons were adopted as
common conditions:

Ailr: large volume quantity, no change in temperature

Thermally insulated (cold-insulated) liguid: water
Thermally insulated (cold-insulated) area: 1 m?

(Square meter)




Thermal |y insulated (cold-insulated) area: 1 nR
(Square neter) 11 Length of air-free portion in the
conventional thermal insulator: 840 nm (1000-2x80)
Depth of thermally insulated (cold insulated) 1iquid:
The depth was set very smallland the thernal

i nsulator (cold insulator) |iquid-side inner wall
tenperature was cal cul ated as an internal tenperature.
[0029] In the first sinulation shown in Fig. 4, each

h0||0ﬂbn§£ﬁ“6?“é§r“§?@§rp$@§1@ﬁa§§dth@ @§ﬁ¥@ﬁ¥hdﬁﬁln
wat er of "40C and air of This corresponds to the

r..i.S e a bat htub and a
tkﬁ%iﬂt%l""fl@{&l"?&m Va4 8" minS ( ?b@b M@

insulating lidis owed-to Ioat t hereon for

t her n@lepitRS @Ifatth@@mahQQSthhmate@ $6860adigkauABEA PN
shown in Fig. 5, each hollow structure was placed in

1heimeen hot water of 90C and air of OC. This
corresponds to the case where the heat of hot water

for drmhekidegths wiaks dkeat edriynspahd anhd. £h808Agrkalt he
third sinmulation shown in Fig. 6, each hol |l ow

issult abr ef ovelisd pl e elch tiox )b et iwreini-colde viadrerr afal3C and
air of 30C. This corresponds to the case where cold
temperatfwre was calculated as an internal temperature.

- [0029]

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.

[0030}

In the second simulation shown in Fig. 5, each
hollow structure was placed in between hot water of 90°C
and air of 0°C. This corresponds to the case where the heat
of hot water for drinking is 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 air

of 30°C. This corresponds to the case where cold water for
drinking is cold-insulated in the outside air.

[0032]

It turned out that in all of the simulations the




drinking is cold-insulated in the outside air. [0032]
It turned out that in all of the sinulations the 12
hol | ow structure nmenber according to the enbodi nent
was effective 30%or nore with respect to therma
conductivity (Kcal/nm2 hC)1lén conparison with the
conventional hollow structure nenber and was superi or
in both thermal insulation property and cold

insulation property. [0033] Fig. 7 shows an exanple in
hoMb§ Nst hechold aMemsd & Urddl e ieiThes showhdodimedit Yaiss

used as a bathtub lid so as to serve as a heat

efEOSHLBL | BEx NBADREre | Wi i Ededelt i0 Fhea@elll aralduditdwity
and (b) is a plan view. In the illustrated exanple,

KEQi?ﬁzhidTﬂEHHeE§m§&rl33naﬂﬁtﬂ3tﬁéecoﬂﬁéﬂﬂﬂ@ﬂaEIEB&I@W
side to constitute a bathtub lid 20. In this exanple,

stikhechird neRbersard, w22 smse2Boar En dsdiEingabromler war m

- water stored in a bathtub to prevent contact of the

inwalatwahepropetageamdit dohdlr indslani dinepedymametf i r st

- simulation (Fig. 4), the warmwater can be insul ated

fobesia longer tine than in the conventional holl ow
structure nenber. [0034] Fig. 8 is a sectional view

showi Ry an7 estaowps ean rexasip leh irhevtiiott dines thraddiowr e

menber shown in Fig. 1 is used
structure member shown in Fig. 1 is used 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 1id 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 & gas chamber 44 is

formed by two sheet members 41, 42 and a gas-permeable




as a container for a drinking water PET bottle.
According to the container, indicated at 50, of this
exanpl e, a bag- |ike cubic hollow chanber nenber
havi ng a gas chanber 44 is formed by two sheet
menbers 41, 42 and a gas- petfeabl e 13 sheet 43 so
that a PET bottle for drinking water can be housed
Wi thin the container. The nunmeral 45 in the figure
denotes a sealing nenber provided in the nmouth of the

SO & D& 3GatThe mealddid Ierer ASnkaRgbGaepenednand
closed to bring the interior of the container into a

hd\esdti iy grateshistiates:. Aveer dRgrsd 48i snexiaapttgure
when warmdrinking water is placed into the PET

ddeitd£,a asddldhg hheyey gmstldald dm pekf emhce i $he
exhibited as in the foregoing second sinulation (Fig.

cOtabneogRr edhel kkallitg aenvert u6naknhok! opesedushdr e
menber. Wien cold drinking water is placed into the

cRidedotd llerimn execeldtedi@oldf s Waattbadmeperifndromance
is exhibited as in the foregoing third sinulation
héFhgti®ylly 3Hle A 4twugh Rleocrainhgi ner thist bkemple, when
exanpl e has been described as having both thermal and
weohddrhskled iveateprioperlaes] irs dde difTehbatde act $1igh
as a buffer container to protect the inside article
theonad Shocket Wrerpeheorrcntai rereslsiniged & suchhe
buffer container, a suitable shape thereof can be
forpgeivd second chinhkathape(igt He as compared with the
conventional hollow structure member. 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 cold insulation
properties, the container also acts as a buffer container
to protect the inside article from a shock. When the
centainer is used as such a buffer container, a suitable

shape thereof can ke 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.




article housed within the container. [00361 Although
the air layer fornmed in the above hollow structure
menber is a single layer, the air chanber nay be
fornmed as a double or nore layers. 14 [0037] The
hol | ow structure nenber accbéding to the present
invention is enployable as any of, for exanple,

bat htub lid, autonobile glass anti-freezing sheet,
aut onobi | e body cover, clothes for cold weat her,
@iy frost sheet, heat-insulation sheet,
heat-i nsul ati on bag, nursing bottle heat-insulation

bag, BYShRANSWNERLURSHeahABRAYchbraenEURoNERE present
i nsul ati on bag, heat-insulation tube, lifé jacket, dew

iy &vendn Ntk shReloyvdieId , adeaty shi el b P 3hi88te, bathtub 1id,
anti-freezing sheet, vinyl house, float, boat,

a€ebifoh 58| @4 99 LROVEyROELi ndasghdor, fiesbndwote B&Yy cover,
for the storage of art works, bag for the storage of

clebheyaf &r bRH fekadier Statager st JHdes hdad if@falation
t he conveyance of electronic and electric devices,

shegt f died hei tanveyssc o, Pietd SiPhAlie emat-Gayullation
storage bag, shoes storage bag, bag for the
begnveyanieand eggs- ienil Leimt bapseridHd3d] Hdrweover,
in each of the above exanples, since the hollow :
issuletioce begbeiecani heu bitolght il 0 1o fyasaexiteays tded

preventing sheet, tent, heat shielding sheet, anti-freezing
sheet, vinyl house, float, boat, cold-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, bég for the conveyance of electronic and electric
devices, bag for.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 gas-exhausted

state, an advantage that a small space suffices for the

storage thereof is 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




state, an advantage that a small space suffices for
the storage thereof is provided. Further, since the
hol l ow structure nenber, except the gas supply port,
is free of mnute concaves  and convexes, the holl ow
structure menber is diffict?t to be stained and the
extraction and washing thereof can be done easily.
Additionally, in case the 15 hollow structure menber
is discharged to waste due to a secular change or a

hSETdWUS AAge rdi@aoliwmrliiekhahgetasie wacan Hee to a
reduced because such a heat insulating material as

s@t s VRIingy &y e hefdioue slamase ,naheusedunBr béf the waste
Description of the Drawings [0039] Fig. 1is a

c&h dgg arediuad Ngeda U |owlsta hetatr d nstEtemsaoededing as
to an enbodi nent of the present invention, in which

glags iwoal sectswundietviceweanich (i) nick aiggdan view, Fig. 2
is a sectional perspective view of the hollow ng
structure nenber shown in Fig. 1. Fig. 3 is an

enl arged sectional view of a hollow structure nenber
Batebhriksoript bompalf filoatDmawigfgs he enbodinent. Fig. 4
is a graph showing the results of a first sinulation
[08BAY the holl ow structure nmenber of the enbodinent.
Fig. 5is a graph showing the results of a second
Fig. 1 1s a diagram showing a hollow structure
member according to an embodiment of the present invention,
in which (a) is a sectional view and (b) is a plan view.
Fig. 2 is a sectional perspective view of the
hollowing 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
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 1s 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




simul ati on using the hollow structure nenber of the
enbodinent. Fig. 6 is a graph show ng the results of a
third simulation using the hollow structure nmenber of
the enbodinment. Fig. 7 is a diagram show ng an

exanpl e of using the 16 holfow structure nmenber of
Fig. 1 as a bathtub Iid, in which (a) is a sectiona
view and (b) is a plan view Fig. 8 is a sectiona

vi ew showi ng an exanple of formng a sealing portion

hébl & t o RS ADGh&hiase din #ihe, hald owilg rtyativ e in
menber of Fig. 1 and using the hollow structure

wHEARE(a ASi & &0t Nl Aty Ram f of) & rd RKIRY viester
PET bottle. Fig. 9 is a sectional view show ng a

converiipna ihal [utSton4at wHewRMRingFae. eklmpsedos
sectional view showi ng anot her conventional holl ow

fetmued Uk es@BRIDES . pdiiod labhBe ar S espdONald \d1ev% s Howithe
a further conventional holl ow structure nenber.

h&xpbabad i otroftkReé efaticer Nufrerad s 1 0] usikly ld A llow
structure nenber 11 sheet nenber 12 sheet nenber

structure member as a cold-insulation bag for a drinking
water PET bottle.

Fig. 9 is a sectional view showing a conventional
hollow structure member.

Fig. 10 is 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

16 welded portion

17 ﬁeripheral welded porticn

18 gas chamberx




13 gas- perneabl e sheet nenber 14 gas supply port 15
wel ded portion 16 welded portion 17 peripheral wel ded
portion 18 gas chamber 17 19 reinforcing sheet 20
bathtub Iid 21 lid nmenber 22 Iid nenber 23 1id
menber 30 bathtub 40 col d-}hsul ati on container 41
sheet nmenber 42 sheet nenber 43 gas- perneabl e sheet
menber 44 gas chanber 45 sealing portion 50 PET
bottle 18 CLAIMS 1. A hollow structure nenber
18009, R nlpWeheheet nmenmbers constituting at |east a
part of a hernetically sealed structure and di sposed
24 agRathe ulpaa g

21
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30

40

41

42
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44
45

50

1id member

lid member

lid member

bathtub

cold-insulation container
sheet member

sheet member

gas-permeable sheet member
gas chamber

sealing portion

PET bottle




wi th each other; and a gas-perneabl e sheet nenber
having gas perneability and joined alternately to
opposed surfaces of said two sheet nenbers. 2. A

hol | ow structure nmenber according to claim1, wherein
said two sheet nenbers are joined together at end
edges thereof to forma holﬂ3M/body. 3. A hol | ow
structure nenber according to claiml1l or claim 2,
havi ng a gas supply port faor _the supply and di scharge
of gas. 4. A hollow struc nmber according to any
of claine 1 to 3, wherein a reinforcing sheet for
enhancing the joining force between said sheet

henberel kowl saiuriguse penhs| eonwtissingrenber i s
di Sposedt d! sehaecehc ?{%I&bheeré oéonnes%ei&gqgeil@%& %t e%r tplg,irt of a

sheet nenpers and € gas- pernea
Weheat i dalslyt adddigdresteictiend nthd e pldeev fsldaiaidirace
nmenber of any of clains 1 to 4 as a heat insulating

Borlt i AED @CHeBuE menber having the hol | ow
struct ure JERier 0fap 130 VsHe € B L b ih?gad buffer

portion.
permeability and joined alternately to opposed surfaces of

said two sheet members.

2. A hollow structure member according te 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 or claim
2, having a gas supply port for the supply and discharge of

gas.

4. A hollow structure member according to any of claims 1
to 3, wherein a reinforcing sheet for enhancing the joining
- force between said sheet members and said gas-permeable
sheet member is disposed in 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 claims 1 to 4 as a heat insulating

portion.

6. A buffer member having the hollow structure member of

any. of claims 1 to 4 as a buffer portion.




