11-198218 -1 BREATHABLE LI QUI D-| MPERVI OUS COVPCSI TE SHEET TECHNI CAL FI ELD
OF THE I NVENTION This invention relates to breathable Iiquid-inpervious
conposite sheets as stock material for disposable garnents such as

di sposabl e working cl othes. RELATED ART A. breathabl e |iquid-ilipt9$8218us
conposite sheet is well known, which conprises a breathable

i quid-inpervious filmof thernoplastic synthetic resin and a nonwoven -
fabric of thernoplastic synthetic fi bel-l ani nated on one surface of the
film Such a sheet hAs been used, for exanple, as a backsheet of a

di sposabl e di aper . BRERTHABLE NEK@SID i PERCEGI® atoMBUSEER i rE@nd -

| i qui d-1 npervious and the nonwoven fabric gives this backsheet cloth-1ike
soft touch. In the ‘conposite sheet of prior art, the nonwoven fabric
conprises staple fibers each having a length of 50 nmwhich may sonetines

fall off fr 0 i.te_sheet view of this, this conposite sheet
of prior apﬁﬁ#@ﬁﬁ@@ gﬁ%ﬁ?bﬁg &gﬁsEHQ%NTﬁﬁyerial for gowns or working
clothes used.in nedical site or in food plant wherein generation of dust,
dirt and fibrousThdst énvention relates to breathable liquid-impervious
composite sheets as stock material for 'disposable garments such

as disposable working'clothes.

| RELATED ART

A breathable 1iquid—i1ripe'rvious.Icompos'ite sheet is well
known,'which comprises a breathable liquid-impervious film of
thermoplastic synthetic resin and a ndnwovén fabric of
thermoplastic synthetié fiber laminatéd.on one surface of the
film. Such a shee.t- has been used, for ei:amplé, as a backsheet'
éf a disposable diaper. The film makes this backsheet
breathable and liqu'id—impefvious and the nonwoveﬁ fabric gives
this backsheet cloth-like soft touch.

In the composite éheet of prior art, the nonwdven'fabric
comprises staple fibers each having a 1ength of 50 mm wh.ich may
sometimes fall off from the cdmposite shegt. {In'viewrof this,
.this composite sheet of prior art is not suitable as stock
material for gowns or working clothés used in medical site or
in food piant whérein generation of dust, dirt and fibrous waste

are prohibited. This composite sheet of prior art is



are prohibited. This conposite sheet of prior. art is 11-198218 -2

di sadvant ageous also in . that its one surface is defined-by the film
destined to cone directly in contact with the wearer' s skin. Sonme of the
wearers have antipathy,to a touch peculiar to the filmand, alsiP848vi ew
of this, it is not preferable to use the conposite sheet of prior art as
stock material for gowns or the |Ilike which inevitably conmes in direct
contact with the wearer's skin. It is-& principal object of this invention
to inprove the conposite sheet of prior art and provide a conposite

sheet' bei ngistdeantaqgebesnel &b iian thbtf i s Wite Wagifacents fdLine®W by the
confortable touch. DI SCLOSURE OF THE | NVENTI ON The object set forth above

i's achi eveq,)aGeasdifeh £8 cldﬁiidi' SYEY 1A o¥ack ﬁﬁ.@ﬁ%garer's skin.
l'i qui d-inpervious conposite sheet ¢ F:SIPQ a rfﬁttac ?esinland covefed
i qui d- t d f therno stic syn [ .

i th ¢ her nEPRECPE CERE HRAR . TS A LRGN, ba: AoGTHEH (BRSU IR EPVEBRS

conposite sheet being characterized by that the synthetic fibers are
cont i nuous fiilBeand, (ks iocyiewdf dhisyniheis moteprafensblesto use the

composite sheet of prior art as stock material for gowns or the
like which inevitabiy comes in direct contact with the wearer's

- skin.
It is a principél objeét of this invent_ion to improve the
composite sheet of prior art and prox}ide a composite sheet’being
free from generation of fibrous waste and offering a comfortabie

touch.

DISCLOSURE OF THE INVENTION

The object set forth above is achiéved, according to this.
iﬁventioﬁ, by a breathable liquid—impervious coinpbsite sheet
compfising a breathable 1iquid—'1'_mperviou§ sheet made qf
thermoplastic synthetic resin and covered with thermopJ.astic
synthetic fibers, the breathable liquid-imperviou'sh composite
sheet being characterized by that the synthetic fibers are
continuous fibers, the sheet made of_synthétic resin has its
opposite surfaces covered with the continuous fibers and the
sheet made of synthetic resin is intermittently' bonded té the

continuous fibers on the opposite surfaces.



opposite surfaces covered with the continuous fibers and the sheet nmde of
synthetic resinis intermttently bonded to the continuous fibers on the
opposite surfaces.. 11-198218 -3 According to one preferred enbodi nent of
this invention, . the sheet nade of synthetic resin is selectedlfi98#& film
made of thernoplastic synthetic resin and a nonwoven- fabric made of
thernopl astic synthetic fiber. According to another preferred enbodi nent
of this invention, the breathable |iquid-inpervious conposite sheet has

t he maxi num breathability of. 200 sec/100 cc -as neasured in accordance
with the net hod Robdrding tdapaegaefdnmidsembalifenhdar th)sLinsSet ow, a

wat er resistance of at least 300 nmas neasured in accordance with the

method A ofhd!shdet! 3%&e o BRFit AR RIRE AN 6Fs dHEc EEA WA aFE g1 m Indde @

perspective view of a conposite sheet according to this invention; and
Fig. 2is. expl oded [ i view of_t . | heet . '
DESCRI P11 R GRS B SRR E NV ER T L) SO FapiEhace of
| i qui d-i nmpervi ous_conposite sheet will be nore fully understood fromthe
descri pti Ohhgpp@glastlc synthetic fiber. According toanother preferred
embodiment of this invention, the breathable liquid-impervious
composite sheet has the maximum breathability of 200 sec/100
cc .as measured in accordance with the method B of JIS (Japanese

Industrial Standards) L 1096 and a water resistance of at least

300 mm as measured in accordance with the method A of JIS L 1092.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a perspective view of a composite sheet
according to this invention; and |

Fig. 2 is an exploded perspective view of fhe composite

sheet.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Details of a breathable liguid-impervious composite
sheet will be more fully understood from the descril;tion giveﬁ
hereuhder 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 coinposite sheet. A composite sheet 1



hereunder with reference to the acconmpanying drawings. 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. A conposite
sheet 1 11-198218 -4 has upper and |lower layers 2, 4 and an ilt-#98238i at e

| ayer 3 disposed between these upper and | ower |ayers 2, 4. The upper and
| ower |ayers 2, 4 have a breathability equal to or higher than that of the
i ntermedi ate | ayer 3. The upper and | owér layers 2, 4 respectively
conprise a plurality of continuous fibers 6, 7 extending to describe

Jirregul ar Glasveppetr apdelowed 1lhgees yraead ah fheermeaisedi ahgekayer 3.
The continuous fibers 6 of the upper |layer 2 and the continuous fibers 7

of the | owar r ' hav j}gﬁé ight ,of, 10 iy g/ n2 -
and may bewgg p%%?iBé??géggﬁg%%?gﬁggﬁégngt t é$}%§%%?e?éé%ii3%§%&$ﬁgr
continuous fibers 6

- [ ma e selected fro .group includin ]
pol ypr opyr 8R& LPBEF %\Me’é%ré)‘ué}a & F‘bEFeaEhﬁ%}f%Hﬁge%]yﬁr%ﬁgr haghgr
pol yester as a core and polyethylene as asheath. The internediate |ayer 3
is formed Bag mhait efpthe [Lngeraedipdey layersBeect Thaduppert andnbpwesti c
synt hetic resin, - '
layers 2, 4 respectively comprise a plurality of continuous
. ~ fibers 6, 7 extending to describe irregular curves on upper and
lower surfaces of the intermediate layer 3. The continuous
fibers 6 of the upper layer 2 and the continuous fibers 7 of
the lower layer 4 respectively have a basis weight of 10 ~ 100

2

g/m° and may be respectively sealed together at ‘their
intersections. The continuous fibers 6, 7 may be selected from
a group including polypropyrene fiber and conjugated fiber
comprising polypropyrene or @polyester as a core and
.polyethylene'as a sheath.

The intermediate layer 3 is formed by a breathable
liqu:id-in__lpervious sheet made of thermoplastic synthetic resin,
for example, stretched film 8 made of thermoplastic sjnthetic
resin such as polyethylene. The stretched film 8 has é.
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 6r

the like. Breathable 'liquid—impervious nature of the



Lor‘exanple, stretched film8 made of thernDpIastic synthetic resin such
as polyethylene. The stretched film8 has a thickness of 0.01. - 0.1 mMm
and containing inorganic filler grains of calciumcarbonate or barium
sulfate. The internediate. layer 3 nay be forned also by a fil-te8218
assenbly  such as a nelt bl own nonwoven fabric nade of pol ypropyrene or

the like. Breathable |iquid-inpervious gature of the 11-198218 -5
internediate-layer 3 can be quantitatively expressed by breathability and
water resistance. Preferably, the intermediate layer 3 has 'the maxinum

br eat habi | iingesmegdateseldyi@d Sc ean mbesugeant itativetpnexpriddsddepgeot hod
B of JIS L 1096 and a water resistance of at |east 300 mm.as neasured in

accor dancepichlt habe1 TRy 0dnd Ofwalet: L ﬂé’sgﬂs'térﬁ@eypper%génﬁe#ée%f%h 'Saﬁés 2, 4

and the internediate |ayer 3 are bonded together in (See

Fig. 1) i ' Ly f. er -the comosite sheet 1. .1t shoul be
understoodaglﬁ%?‘h%%}gﬁIt o%&g%ggg%g%a%r% ﬁo?agﬁ@%WJ \Eﬁﬁ}aéilﬁﬁﬁwﬁtgzgﬂ?.
conposite sheet in an expl oded perspective view. ile it is not critica
hO\r/Tvp to conFP(jZF@Ot'ﬁ‘é b A¢assgegnin 1accodanr e withe theprerthedibbas IIShas an
area of 0.5 - 10 M2 and o

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 intefmediat’e layer
-3 afe bonded together in bond regions 11 (Sée Fig. 1)
intermittently formed over the composite éheet i. It should
be undeistood 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 6.5 ~ 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'meansuoflSealing technique buf also by
means of suitable adhesive such as hot melt adhesive.

.'The composite sheet formed in the mannef as haé been
described abové'is advantageously free from an apprehensive
generation of fibrous waste when this composite shget is used

as stock material for working clothes or gowns for surgical
operation. This is for the reason that the upper and lbﬂrer

layers comprise the continuous fibers. Additionally, the

3
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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 neans of sealing technique but also by neans of suitable adhesive such
‘as hot nelt adhesive. The conposite sheet formed in the mannerllatd83238
been'. described above is advantageously free. from an apprehensive
generation of fibrous waste when this conposite sheet is used as stock
material for working clothes or gowns fOf surgical operation. This is for
the reason that the upper and | ower |ayers conprise the continuous fibers.
Addi t i onal hppetrhend l.ok@d2l8yer$ prepentaadc lovkerl ikeyeoachraarethese€boeh- | i ke
touch and therefore the wearer does not experience a feeling of .

i nconpat i birhie! YeaR@?s dBlek. BE)%S%&P%QiQﬁthS_ Ebémﬁtgt Bhe&ﬁeehaéiiﬁi’tf%gyhet Ic

resin even when the working clothes cone in direCt contact. wt
wearer's .skin. .Accordi ngl hi,s. C 0S| sheet is'suitaQéF.as the, surf
Rce mt or | ROPBATITRERTRT e kY o HTOR o FLRTRRBLAPEEF Ao B n
| i qui d-inpervious nature is required, for exanple, disposable. working
cl ot hes, die¥esWbPR Bosuitorking glgithes ceper iR dhreek Seoyantewitbuthes,
di sposabl e shorts or B

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 or

disposable diapers.



di sposabl e di apers. 11-198218 C L Al MS 1. A breathable

| i qui d-i npervi ous conposite sheet conprising a breathable

|'i qui d-i npervi ous sheet nmade of thernoplastic synthetic resin and covered
with thernoplastic synthetic fibers, said breathable I|iquid-l&3881&%us
conposite sheet bein erized by that said synthetic fibers are
conti nuous -fibers, said made of synthetic resin has its opposite

surfaces cov “m“‘“:“ t| nuous Tibers and said sheet nmade of" '
synt hetic re “ tIy bonded to said continuous fibers on said
opposi te surfatest breathabla:HLqunﬂlhmperV|ous conposite sheet
according to Cla|n11, wherein said sheet nade of synthetic resin is

selected fromfilmnade of thernoplastic synthetic resin and nonwoven
fabric made of thernoplastic synthetic fiber. 3.. A breathable

1quid- | npprvi oug CoROSHLR 1aheel 18650 Yl ryiBub! Al dhpodliEL el Rl lity

br eat habl e Ti qui'd- i Mper vi ous conpo a5 t he TRXT Aum b
of 200 sec/ 100 cc as neasured in accordance with the nethod B of JIS L

1096 B andC°@P¥%§%ﬁgré%|?FQﬁEBaBieal11QQ&Q‘¥NRF¥HAQE§|ﬂ§§§§Fedm?ﬁeaéHBrdance
with the nethod A of JIS'L 1092.
thermoplastic synthetic resin and covered with thermoplastlc

synthetic fibers, said b_reathéble ligquid-impervious composite
sheet being characterized by that said synthetic fibers are
continﬁops fibers,lsaid sheet made of eynthetic 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.

2.  Abreathable liquid-impervious composite sheet according
to Claim 1, wherein said sheet made of synthetic resin is
selected from film made of thermoplastic synthetic resin and

nonwoven fabric made of thermoplastic synthetic fiber.

3. Abteathableliquid-imperviouscompositesheetaccording
toclahnl,whereinsaidbreathableliquid-imperviouscomposite
sheet has the maximum breathability_of 260 sec/100 cc as
measured.in accordance with the methed B.of JIS L 1096 B and
a water resistance of at least 306 mm as measured in aceordance

-~

with the method A of JIS L 1092.



