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- SHEET TECHNI CAL FI ELD OF THE | NVENTION This invention relates to Z%at\mwjb[?ﬂ
| i qui d-i nmpervi ous conposite sheets as stock nmaterial for disposabl 4
garnents such as di sposabl e working cl othes. RELATED ART A. breathable

| i qui d-i npervi ous conposite sheet is well known, which c
breat habl e |iquid-inpervious filmof thernoplastic synt hﬂ‘mﬂ"’( I”M”ﬂﬁﬁd a
nonwoven fabric of thernoplastic syntietic fiber |am nated op

of the film Such a sheet has been used, for exanple, as a ba&c’& $heet of a

?: Zg?zaf)lrrge?{/?gﬁgli%%%é]e non gﬁeﬁﬂ&a@%@yﬁﬁﬁgﬁ%@lggs cloth-1ike

soft touch. In the conposite sheet of prior art, the nonwoven fabric
conprises staple fibers each having a I ength of 50 mm whi ch may soneti nes
fall off fromthe conposite sheet. In view of this, this conposite sheet of
prior ar (rECHNICALS RIEAD|I oFayHEt ONYENREERI al for gowns or working clothes
used in nedical site or in food plant wherein generation of dust, dirt and

fibrous waste 13 et.o.f.prjor arf is i~ 2
9 . SAN 2004 -2@ |sa van{?%%(glcq)us %‘geoscﬁ:%pgﬁ %PFSESn%lg‘H %\H&P?E"’c@ﬁ ned by
the filmgdestined to cone directly in contact with the wearer's skin. Sone
of the mé’&F‘BP§1§8\FJ’%ﬁﬁﬁ patshPrematesieh foxcdispesable garmentsasuichal so i n

view of this, it is not preferable to use the conposite sheet of prior art
as stockas dlsposable working clothes.

RELATED ART

A breathable liquid-impervious composite sheet is well
known, which comprises a breathable liquid-impervious film of
thermoplastic synthetic resin and a nonwovén fabric of
thermoplastic synthetic fiber laminated on one surface of the
film. Such a sheet has been used, for example, as a backsheet
of a disposable diaper. The film makes this backsheet
breathable and liquid-impervious and the nonwoven fabric gives
this backsheet cloth-like soft touch.

In the composite s‘heet of prior art, the nonwoven fabric
comprises staple fibers each having a length of 50 mm which may
sometimes fall off from the composite sheet. 1In view of this,
this composite sheet of prior art is not suitable as stock
material for gowns or working clothes used in medical site or
in food plant wherein generation of dust, dirt and fibrous waste
are prohibited. This composite sheet of prior art is
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material for gowns or the |ike which inevitably conmes in direct contact
"with the wearer's skin. It is a principal object of this inventi ogquN 2004
i nprove the conposite sheet of prior art and provide a conposite Sheet
being free fromgeneration of fibrous waste and offering a confortable
touch. DI SCLOSURE OF THE | NVENTI ON Thq%pbject set forth above is achieved,
according to this invention, by a breathable |iquid-inpervious conposite
sheet conprising a breathable |iquid-inpervious sheet nade of thernoplastic
synthetic resin and covered with thernoplastic synthetic fibers, the

br eat habl g li,gyLd+ LERSLY 9@%099@95%%?1%QESBebELEggtha%gggég%iﬁég B%et hat

the synthetic fibers are continuous fibers, the s synthetic
resin has _its opposite surfaces covered w ﬁ t he continuous fibers and the
Sheet madS"st ShI nEEFEIPRY; 1 STNT cPHFECETY] v hoRABAAED. b OPEF nUous
fibers on the 2 9 JAN 2004 -3 opposite surfaces, wherein the sheet nade
of synt hewWe@regsisnskinanSene qfeitheaveerand haveiant by dwsaateeabl y of
t hernopl astic fiber, the assenbly having the nmaxi nrum breathability of 200
sec/ 100 cpeasliaasttbedhien fadeoathancea lwd H he getdbdc B ©f It Si§ Japanese
I ndustrial Standards) Z 1096 and a water resistance of at |east 300 nmm as
measured pReferable to use the composite sheet of prior art as stock

material for gowns or the like which inevitably comes in

direct contact with the wearer's skin.

It is a principal object of this invention to improve
the composite sheet of prior art and provide a composite sheet

being free from generation of fibrous waste and offering a

comfortable touch.

DISCLOSURE OF THE INVENTION

The object set forth above is achieved, according to
this invention, by a breathable liquid-impervious composite
sheet comprising a breathable liquid-impervious sheet made
of thermoplastic synthetic resin and covered with
thermoplastic synthetic fibers, the breathable
liquid-impervious composite sheet being characterized by
that the synthetic fibers are continuous fibers, the sheet
made of synthetic resin has its opposite surfaces covered with
the continuous fibers and the sheet made of synthetic resin

is intermittently bonded to the continuous fibers on the



accordance with the nethod A of JIS L 1092. BRI EF DESCRI PTI ON OF THE

" DRAWNGS Fig. 1 is a perspective view of a conposite sheet accordbgg

this invention; and Fig. 2 is an expl oded perspective view of the n‘w\%i?ﬂﬂa’r
sheet. DESCRI PTI ON OF THE PREFERRED EMBODI MENTS Details of a breathabl e

| i qui d-i npervi ous conposite sheet\MIj3pe nmore fully understood fromthe
description given hereunder with reference to the acconpanyi ng draw ngs.
Fig. 1 is a perspective view of a conposite sheet according to this
invention and Fig. 2 is an exploded perspective view of the conposite

sheet . e 0 yers 2,

4 and an %gB%i% |%§gg?%§%f %p%fﬁﬁﬁﬂgg gg?ﬁééﬁﬂ%ﬁese gﬂgggtggggéoggr Iayers
2, 4. The .upper and | ower ers 2 have a breathability equal to or

hi gher thaf t A&t %ﬁrT?ﬁFW?ﬁégv P&Vép'émp?ﬁelﬁﬁﬁeraéﬁﬁmpéﬁerofayers 2,
4 respectively conprise a pIurallty of continuous fibers 6, 7 extending to
descri be ithesgobapstiacvegibarupptheandsbemelysuhéuteyg otheé hemaxteumedi at e

| ayer 3. The continuous fibers 6 of the upper layer 2 and the continuous

fibers 7 pretBabeWekyl & 004sdEEPET ticVas hehaveed DRsiceowaiatile witd0 - 100
g/m and may be respectively sealed together at their intersections. The

cont i nuouspk! REERO. lofN18e SELERLED EOMLA-OLOUB LRGLYAL NG PRHYRY OPY e
fi ber and conjugated f| comprising po ypropyrene or yes as a core .
and pol yet hyl ene as a sheath. The inter dlat r 3 is forned by a

br eat habl 8™ Guié* %é?ﬁﬁﬁa%e‘? nabe SPSFh %}“as%% d“%‘%ﬁﬂ’ff‘e%l: resin,
for exanple, stretched film8 made of thernoplastic synthetic resin such as
pol yet hyl égecrghacst watbhsbef mefhgdhasod vAScknéd92ef 0.01 - 0.1 nmm and
containing inorganic ffiller grains of calciumcarbonate or bariumsulfate.
The internediate |ayer 3 may be fornmed also by a fibrous assenbly such as a
melt bl omm nonwoven fabric nade of pol ypropyrene or the |ike. Breathable

| i qui d-i mpRRYroBEspatvreoll oFNeur BrBw %ﬁ@ 52009 -5 internediate |ayer 3 can
be quantitatively expressed by breatha |ty and water resistance.
Preferably, the_internedi ate | aye i mum breat.hability of 200
sec/ 100 cc as mbaduréd 1h 3<:€8F§8ﬁ8 l\)Get ﬁ”t% ?réof"hc?dm}ﬁ?ocﬁl A §}I‘_e%696 and a
wat er resistance of at |east 300 nm as neasured in accordance with the

net hod A 8FfC9r31pJ1692thigeingpetiand pBAer | ayers 2, 4 and the
internedi ate | ayer 3 are bonded together in bond regions 11 (See Fig. 1)
intermttently Fogrell isven dxyel admppsirspeshdee tiewtofShbal coryeosihider st ood

t hat such bond regions are not shown in Fig. 2 showi ng the conposite sheet
in an expkaded.perspective view Wile it is not critical how to configure
t he bond regions 11, each of these bond regions 11 has an area of 0.5 - 10
m+ and

DESCRIPTION OF THE PREFERRED EMBODIMENTS
Details of a breathable liquid-impervious composite
sheet will be more fully understood from the description given
hereunder with reference to the accompanying drawings.
Fig. 1 is a perspective view of a composite sheet
according to this invention and Fig. 2 is an exploded

perspective view of the composite sheet. A composite sheet
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a total area of themoccupies 1 - 30 % of the conposite sheet ~ s surface
area. Bonding of the respective layers 2 - 4 may be carried out not only by
means of sealing technique but also by neans of suitabl e adhesi veZSQJGJNiQUUI,
hot nelt adhesive. The conposite sheet forned in the nanner as has been
descri bed above is advantageously free from an apprehensive generation of

fi brous waste when this conposite sheet is used as stock material for

wor ki ng cl othes or gowns for surgical-4operation. This is for the reason
that the upper and | ower |ayers conprise the continuous fibers. '

Addi ti ona , -$ upper, and .l ower layers present a
cloth-1i kiéé%(oﬂéﬁgﬁna t%?]we%)rl\ie%?%ég vé’arlgrar{f’o&‘ Y eﬂﬁéﬁ%&'ﬁc&qeﬁ | i ng of
i nconmpatiQili t% E&sgsi bl y Eresented by the filmof thernoplastic synthetic
resin evef3RRHE thsen Rhesediprar @sidelpveriyanarscdnt 4ct The pples

wearer's skin. Accordingly, this conposite sheet is suitable as the surface

mat eri al ahddicpas dalyersgady nkriiavera Wrietlthabe 1htgaéqedl &t higher
l'i qui d-inpervious nature is required, for exanple, disposable working

cl ot hes, g OV j t4 on i sposabl e .trousers,
di sposabl ﬁeih?ﬁg?lt%s)tE g?ﬂdl spo{sxg{ﬁlgﬁgl a%gér sfeﬁf’éf jJ'ANTngﬁggeE And lower A

br eat habl g_1i q%lugl ervi ous, conposi te sheet conprising a breathable

li qui d-i npRYFDUS’ shRERRGTVELY IRammipises & elyyadnasyi efr eontiandusover ed
with thernoplastic synthetic fibers, said breathable Iiquid-inpervious
conposi t efshers Ghe’ rextensiiagt to idestribe haregal dr soiviest 6 ppwr anar e

continuous fibers, said sheet nmade of synthetic resin has its opposite

surfaces Lower eshrfddes Bl tidmfediRe S sal dTﬁQe‘éBng?ngrogfson sai d

synthetic resin is intermttently bonded to said continuous

o por moohr e 9 A BRSE, TpRAE " BRCHF cOhiBE 43BeTs Toft, (he

assenbl y Q?vi ng the maxi mum breathability of 200 sec/100 cc as neasured in
accor dancetfitNeathd ayer nhFesrectively hovye & hardsaweight eEsiGtadd0 of at

| east 300 mm as neasured in accordance with the nethod A of JIS L 1092.

. A9S. AAQIVR’. Aand\. Alidy Abe [ Fpspectively sealed together at their

y3i 0s}0j } xsni d_ZU] ca] ca] ca] ca] ca] ca] ca] caU] ca] cRa] ca] ca] ca] ca] ca] ca]ca]ca]c

a] ca] ca] chlessdd intisca]l Rk Ul R eRBbea\d,Cainaly Me serdctdd From

a group including polypropyrene fiber and conjugated fiber

comprising polypropyrene or polyester as a core and

.polyethyle.ne as a sheath.

The intermediate layer 3 is formed by a breathable
liquid-impervious sheet made of thermoplastic synthetic resin,
for example, stretched film 8 made of thermoplastic synthetic
resin such as polyethylene. The stretcheci film 8 has a
thickness of 0.01 ~ 0.1 mm and containing inorganic filler
grains of calcium carbonate or bérium sulfate. The
intermediate layer 3 may be formed also by a fibrous assembly
such as a melt blown nonwoven fabric made of polypropyrene or

the 1like. Breathable liquid-impervious nature of the
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SF10%& ()-y3il modYNCs10%&' 10 10 10"-5=109%& ()-9: 10%&' ()-3LS8 10%&. ()- 96
109&' () - 93 10%&' ()- 0}0j dEYNCs10%&' g 10%& ()- z 10%& ()-g 10%& ()- z

; . O o .
Toobe: 8 1008 &' %tzé 1%/%@&3( gabs %%YQ@?‘@&E@R&O e %efg o 8 Yy
10%& () - Sz(éqatll?;/h@ﬁft)y - ag;xldO%v?;t(gr#nggflsé;nclg f)/(b&l (I)’ref;::gllazlllr r the
intermediate layer 3 has the maximum breathability of 200
sec/100 cc as measured in accordance with the meothod B of JIS
L 1096 and a water resistance of at least 300 mm as measured
in accordance with the method A of JIS L 1092.

The upper and lower layers 2, 4 and the intermediate layer
3 are bonded together in bond regions 11 (See Fig. 1)
intermittently formed over the composite sheet 1. It should
be understood that such bond regions are not shown in Fig. 2
showing the composite sheet in an exploded perspective view.
While it is not critical how to configure the bond regions 11,
each of these bond regions 11 has an area of 0.5 ~ 10 mm’ and
a total area of them occupies 1 ~ 30 % of the composite sheet's
surface area. Bonding of the respective layers 2 ~ 4 may be
carried out not only by means of sealing technique but also by
means of suitable adhesive such as hot melt adhesive.

The composite sheet formed in the manner as has been
described above is advantageously free from an apprehensive
generation of fibrous waste when this composite sheet is used
as stock material for working clothes or gowns for surgical

operation. This is for the reason that the upper and lower

layers comprise the continuous fibers. Additionally, the
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upper and lower layers present a cloth-like touch and therefore

the wearer does not experience a feeling of incompatibility

possibly presented by the film of thermoplastic synthetic resin

even when the working clothes come in direct contact with the

wearer's skin.

Accordingly, this composite sheet is suitable as the

surface material of disposable garment for which the breathable

and liquid-impervious nature is required, for example,

disposable working clothes, disposable gowns for surgical

operation, disposable trousers, disposable shorts

disposable diapers.

or
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1. A Dbreathable liquid-impervious composite sheet
comprising a breathable liquid-impervious sheet made of
thermoplastic synthetic resin and covered with thermoplastic
synthetic fibers, said breathable liquid-impervious
composite sheet being characterized by that said synthetic
fibers are continuous fibers, said sheet made of synthetic
resin has its opposite surfaces covered with said continuous
fibers and said sheet made of synthetic resin is
intermittently bonded to said continuous fibers on said
opposite surfaces, wherein said sheet made of synthetic resin
is an air-permeable and liquid-impervious assembly of
thermoplastic fiber, the assembly having the maximum
breathability of 200 sec/100 cc as measured in accordance with
the method B of JIS L 1096 B and a water resistance of at least
300 mm as measured in accordance with the method A of JIS L

1092.



