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‘NENWOYEN FABRI C AND METHOD FOR MAKI NG SAMVE This i nventhﬂh'cr@PyLes
to nonwoven fabrics well adapting itself to enbossing and suitable for use
as water- absorbent kitchen papers, w pe-out sheets, etc. as well as a

met hod for making such nonwoven fabric. It is well known to

enboss/ deboss nonwoven fabrics conprising a m xture of thernoplastic
synthetic fibers having a fineness of 1"~ 10 d and thereby to form an

enboss/ a deboss p _ i.c may be used as
wat er - absor bent Ki ﬁwgﬁémwgﬁgﬂmﬁé ver, it is
not necessarily easy to form irregularities thereon by enbossing the
kitchen papers or the |Ilike of the prior art because the synthetic fiber
has relatively high rigidity and elasticity. This is true particularly

when it is desireniso invention orellagbsnctby nonwoven fabrics well

adapting itself to embossing and suitable for use as water-
absorbent kitchen papers, wipe-out sheéts, etc. as well as a
method for making such nonwoven f;bric. |

It is well known to emboss/deboss nonwoven fabrics
comprising a mixture of thermoplastic synthetic fibers having
a fineness of 1 ~ 10 d and thereby to form_én emboss/a deboss

' pattern thereon so that the nonwoven fabric m&y be used as
water-absorbent kitchen papers or wipe-out sheets.

However, it is not necessarily easy to form
irregﬁlarities thereon by embossing the kitchen papers or the
like of the prior art because the synthetic fiber has
relatively high rigidity and elasticity. This is true
particularly when it is desired t§ form fine or distinctly
contoured embosses/débosses. |

When it is attempted to feed a webiéi nonwoven fabric
through an embossing machine and therebyfto obtain kitchen
papers formed with apertures each having_éidiameter in order
of 5 mm or less, individual fibers may often extend from the
aperture periphery into this aperture;_iresulting in ‘the

indistinctly contoured aperture. %&obablyf'it is for the




cont eured enbosses/ debosses. Wen it is attenpted to feed a web of
nonwoven fabric through an enbossi ng machi ne and thereby to obtain kitchen
paperss formed with apertures each having a dianmeter in order of 5 nmmor

| ess, individual fibers may often extend fromthe aperture periphery into
this aperture, resulting in the indisthnctly contoured aperture.

Probably, it is for the e -2- reason
that the _indiyi fibers . .- be. thly.. r r ed. d
each’ of pr5%€%é¥oﬁ§ﬁg%rggﬁ%e§%§$ dﬁgl'egﬁ%gggngbéﬁbﬁﬁﬁé su fggP§%9F§ to
formthe desired distinctly_ contoured aperfure, The smal]er_a dianeter of
the apert uFearxanged aeonBdgepaghpLf s BEQIPELIANS REAAASE &% i EPBs, the
greater this problembecones. While it is obvious that the individual

fi bers extembosgingtmachinepmfficidently tto forsubhealas ated ddsttinetlyf t he
aperture's dianeter, a degree of

contoured aperture. The smaller a diameter of the aperture

and/or the larger a basis weight of a nononen.fabric is, the
greater this problem becomes. While.it is obvious that the
individual fibers extending into the aperture lead to a
substantial reduc;ion of the aperture's diameter, a degree of
such reduction is not necessarily uniférm. This makes a
proper design of the aperture difficult. Accordingly, it is
required for nonwoven fabric used as matérial for kitchen
papers or the like to have a sufficiently high formability to

facilitate formation of embosses/debosses or apertures.

In view of the problem as has been_dgscribed above, it
is an object of the invention to provide.a nonwoven fabric
having a sufficieﬁfly high formébilify to facilitate
formation of emboéges/debosses or:Vapértures when such
nonwoven fabric is intended to be used as material for
kitchen papers or the like, oh one pand;_and to providé a
method for making such nonwoven fabric. |

According to a first aspect of;fhe invention, there is

provided a nonwoven ihbric containing thermoplastic synthetic



such reduction is not necessarily uniform This makes a proper des
the aperture difficult. Accordingly, it is required for nonwven fab
used as material for kitchen papers or the like to have a sufficient
high formability to facilitate formati on of enbosses/debosses or

apertures. In view of the progien1as has been descri bed abov

Is an object of the invention to provi

e a nonwoven fabric having a

an obj ect o enti on to provid€ a nonuoven
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; kitchen papers or, the-ljke,.on one hand,, and t,o provide_a, neth
ki ng. SuaHEERArS haing 5 < 30 hmJenkiAng P8 £ine a8 BEoecl BroLh

i nvention, there is provided a nonwoven fabric containing thernoplastic
syntheticd, in 90 ~ 10 % by weight, mixed and mechanically entangled

with pulp-fibers'béing 2 ~ 7 mm long, in 10 ~ 90 % by weight,'
so as to have a basis weight of 10 ~ 80 g/m* as a whole.

According fb.the first aspeét Qé tﬁe invention, melt
blown fibers are preferably selected as fhe thermoplastic
synthetic fibers.

According to a second aspect of the invention, there is
provided a method for making a nonwoven fabric containing
thermoplastic syr_;f__h'et_ic microfibers,- the. method comprising
the steps of:

a. obtaining a wet sheet from slurry containing 0.5 ~
20 % by weight of a fibrous mixture disgggsed in water, the
fibrous mixture comprising thermoplastic synthetic fibers
being 7 ~ 30 mm long and as fine as of O.i'~ 0.8 d, in 90 ~
10 % by weight, mixed with pulp fibers being 2 ~ 7 mm long,
in 10 ~ 90 % by weight; and |

b. placing7 thé{ wet sheet on 6 @§upport and then
subjecting the wet sheet to high veloéity.?ater jet streams
of 50 ~ 200 kgf/cm? for méchanically éptéﬁéling the fibrous
mixture. B

- According to the second aspect of the invention, melt

i gn of
ric
ly

e, It

bosses
eri al
d for
e



m crofibers, the nonwven fabric conprising synthetic mcrofibers
being 5 - 30 nmlong and as fine as of 0.1 - 0.8 d, in 90 - 10 % by

wei ght, m xed and nmechanically entangled wth pulp fibers being 2 - 7 mm
long, in 10 - 90 % by weight, so as to have a basis weight of 10 - 80
g/nferr] as a whole. Accordi ng t_ca_t he first aspect of the invention,
melt blown fibers are preferably selected as the thernoplastic synthetic

br ovi ded a*eMRod e Catd Bredeadtyy idtodted Mp  RHEN S md AT
a

synthetic mcrofibersg,.the nethod conprising the steps of: :

o%t ai ni ng gm@ eLiEefiPRE S s urry containing 0.5 ~ 20 % by wei ght of
fibrous m xture dispersed in water, the fibrous mXxture conprising

t hernopl astic synthetic fibers being 7 - 30 mmlong and ‘as fine as of 0.1
- 0.8d, in9 - 10 %by weight, mxed with pulp fibers being 2 - 7 mm

long, in 10 - 9Piga by iRidlYlariRdew of a Ronwbbéhi Bablie A&l éﬁf’f n a
support and then %{ubj ecti ng;the wet sheet to hi gﬁ"‘g&e&ro%?ty mc/)alfer rg’td)

streans  yphe invention;

Fig. 2 is a perspective view -of 'a kitchen paper made of
the nonwoven fabric according to the inv'éhtion;

Fig. 3 is a diagram schematicalli illustrating the
steps of a method for making the nonwover_;_;_' fabric; and

Fig. 4 is a' perspective wview of a drum used in the

method.

Details of a nonwoven fabric and a method for making
the nonwoven fabric will be more fully _u'%l.derstood from the
description given hereunder with i‘.'_(}._ference to the
accompanying drawings.

Fig. 1 is a plan view of a nonwoven fabric. The

nonwoven fabric 1 has a basis weight of : 80 g/m? and the

nonwoven fabric 1 comprises thermoplastic ynthetic fibers 3

being 7 ~ 30 mm long and as fine as of 0.1 ~ 0.8 d, in 90 -
10 % by weight, and pulp fibers 4 (e.qg. NBKP), in 10 ~ 90 %
by weight. These fibers 3, 4 are mixe J.th each other as

homogeneously as possible so that they. are mechanically



of 50 - 200 kgf/cnferr] for nmechanically entangling the fibrous m xture.
According to the second aspect of the invention, nelt .
-4- blown fibers are preferably selected as the thernoplastic synthetic
fibers. Fig. 1 is a plan view of a nonwoven fabric according to
the invention; Fig. 2is a perqufpive view of a kitchen paper nmade

of the nonwoven fabric according to the invention; Fig. 3is a

oo ARG | akptaity VB SuRic 8 "9 ShORVRFEE UAFERLLS .
the nEtho?'ndividual fibers are randomly distributed or slightly
.oriented in-the mmchine direction during a manufacturing
process of the nonwoven fabric 1 as will be described later.
It should bé.undegstood that none of binaing agents such as
poval is employed in making the nénwﬁ%en fabric.

Fig. 2 is a perspective view of a #onwoven fabric 1A
having a plurality of protuberances 51 obtained by embossing
or depossing the ncﬁwovén fabric of Fig. 1, which is adapted
to be used as a kitchen paper. As seen in Fig. 2, the
nonwoven fabric iA-is.formed with the protuberances 51 having
a height h and arranged at a pitch y in the longitudinal
direction and at a pitch x in the transverse direction. The
height h is in a rénge of 0.2 ~ 5 mm and the pitches y, x are
in a ranée of 1 ~ 10 mm. While the synthetic fibers 3 and
the pulp fibers 4 are observed to be slighfly oriented so far
as regions defined"fpom bases toward crest$ of the respecfive
protuberances Slngzéﬂconcerned, they are r&ﬁdomly'distributed
in regions defihgﬂh between each pairf of the adjacent
pfotuberances 51 jﬁst as in the nonwovenﬁ}abric of Fig. 1.

Fig. 3 is a diagram exemplarily illustrating the steps
of the inventive method for making thé nquoven fabric 1 and

the kitchen paper 1A obtained therefrom. The method starts



Details o

ref erence
a nonwove

g/nferr]
fibers 3

_ - of a nonwoven fabric and a nethod for neking the nonwoven fabric
will be nore fully understood fromthe description given hereunder

to the acconpanying draw ngs.

W th

Fig. 1 is a plan view of

n fabric. The nonwoven fabric 1 has a basis weight of 10 ~ 80

and the nonwoven fabric 1 conprises thernoplastic synthetic
being 7 - 30 mnm | ong and as f he as of 0.1 - 0.8d, in 90 -

10

% .

by wei ght, and er.s (e.q.,, 1 90 % These
fibers 3, ﬁr Eﬁ?x éﬁ % %her ? rﬁoﬁ&ﬁ%ﬁ&ﬂkﬂ posgng bY5 that
they are mechanically -5- entangl ed

to mai nt aiveightfofnthe §1h§ﬁu§v@4xtu§elUthhn@pmpau§BSﬁ|b@r§uame tasdom y

di stri but

ed or slightly oriented in the machine direction during a

manuf act urtRermepasticobyhbhetdowtibersalr andl the wulp fdbdescdi aeda ater.

weight ratio of 10 : 50 ~ 90 : 10 is supplﬁed through a feed
pipe 11 to a slu;ry tank 12. Fr&m the sluf;y tank 12, slurry
is then fed onto a first endless bélt.ls iﬁ'a suction zone 14
in which the first endless belt 13 desé?ibes a rightward
ascending slope. 'In the suction zone_;4, the slurry is
dehydrated by a vacuum pump 16 and therebfia wet sheet 17 is
obtained. The wet sheet 17 is then subihcted, in a first
zone 18, to hiéh velocity water jet streaﬁs injected from a
first nozzle 19.to stabilize a texture oﬁ the wet sheet 17
which is then transferred to a rotary druqi23 installed in a
second zone 22. The amount of water injécted in the first
zone 18 is drawn by a suction mechanism éo. In the second
zone 22, the wet sheet 17 supported on aksmooth surface of
the rotary drum 23 is subjected to high.%elocity water jet
streams injected from a second nozilef;4 to ensure that
component fibers of the wet sheet li;;are mechanically
entangled together. Now the wet sheet Ii;is transferred to
a second endless belt 28 and subjected, i; a third zone 26,
to high veloc1ty water ]et.streams 1n]ected from a third

nozzle 27. Thereafter, the wet sheet 17 is dehydrated and



It shoul:d be understood that none of binding agents such as poval is

enpl oyed i n maki ng the nonwoven fabric. Fig. 2 is a perspective view
of a nonwoven fabric 1A having a plurality of protuberances 51 obtai ned by
enbossing or depossing the nonwoven fabric of Fig. 1, which is adapted to
be used as a kitchen paper. As seen im Fig. 2, the nonwoven fabric 1Ais
formed with the protuberances 51 having a height h and arranged at a pitch

y in the lst udi, nayl i ' . pidgh i tarhs&ﬁ;

di rectionhg‘ri.'%lei l&ﬂ%i g}?gly%l{a?%?r{@;l?a}ﬁg@égﬁso.%-té rﬁ‘%éagrﬁlt%e pI c‘ﬁgesny, X
are in a_range of 1 - 10, Wil e the synthetic fibers 3 and  the pulp
fibers 4 &RBT Ssgll\redaﬁo“ﬂgilhegﬁtﬂgﬁziﬁqtent@!? fpnwgven, £ahrie Al JRAY ned
from bases toward crests of the respective protuberances 51 are concerned,
they are bendubl intiosanidpprapriate sdgeto odpsaiinethebmonweven etabbrjxai r of
t he adj acent protuberances 51 just as in the nonwoven fabric of Fig. 1.

Fig. 3 isiagh apigh axemphar idesiddd|stthéi Adntodeh! SRbrid 3S0emajvepd i ve
nmet hod for naking the nonwoven fabric 1 and the kitchen paper 1A obtai ned

~ therefr meurlﬂ%rrrgi'gﬁgpgi@éhsso as to pass between a;g-pair of embossing
rolls 32, 33. The embossing roll 32 ,' c.me of these rolls, is
.-formed on its peripheral sqrface with féé:ming elements 34
. comprising a plurality of conical or pyramié:lal projections so
.that a continuous sheet of kitchen papér 1A having the
protuberances 51 as shown in Fig. 2 is-'_ obtained as thé
-fc;.orming elements 34 are pressed against th_':e nonwoven fabric
'31. The continuous sheet of nonwoven fabfic 31 or kitchen
paper 1A obtained in this manner may bé taken up in the form
of a roll 36. If necessary, ~such con_i;':inuous sheet of
nonwoven fabric 31 or kitchen paper lAI;_ may be further
processed, .using an embossing machine or:z the like, to be
formed with a plurality of apertures each .ilaving a diameter
of 0.5 ~ 5 mm. |
Along the line of production as has been described
above, it is preferably that the second ari%l-third zones 22,
.26 are also provided with the suction mecﬁéthisms 20 similar
‘to those provided in the first zone 18. The high velocity

water jet streams injected in the first, .jf_s_econd and third



-6- fromthe left in Fig. 3. Slurry containing 0.5 - 20 % by weight of
the fibrous m xture which conprises, in turn, the thernoplastic synthetic
fibers 3 and the pulp fibers 4 at a weight ratio of 10 : 90 - 90 : 10 is
supplied through a feed pipe 11 to a slurry tank 12. Fromthe slurry tank
12, slurry is then fed onto a first engl ess belt 13 in a suction zone 14
In which the first endless belt 13 describes a rightward ascending sl ope.

In the suctj zoge 44, esslurry j ' e BV G and
Lher oby o 6eRBsr 287 32, 46518 dELieran1d NN ES S¥ndad i dibuls 21
in a first e 18, to hi el ocity water j.et rea i njected. froma

firot noszPE Hhese watmn TRk SRS oL6( BrAESTAPLE A0 s FeANMIERANG & hen

transferred to a rotary drum 23 installeg in a second zone 22. The anpunt
of water inpegeedfi h0the200 rkgf/cmme I8 is notvilwyys necedsaryrdharsiesm 20.
In the second zone 22, the wet sheet 17 supported on a snooth surface of

all of the first, second and third zones but any one or more

of these zones may be eliminated from the line of production.

Fig. 4 is a perspective view-of-é drum 230 provided on
its peripheral surface with a flat zone 232, a plurality of
projectioné 231 and a plurality of drain holes 233. The drum
23 having the sﬁooth_peripheral surface used in the line of
production as illustrated by Fig. 3 may be feplaced by the
drum 230 to obtain the continuous sheet of kitchen paper 1A
similar to that shown in Fig. 2. The drum 230 is disclosed
in Japanese Patent Application Disclosure Gazettes Nos.
Sho61-176346 and Sh062—69867. When the high velocity water
jet streams impinge against the wet sheet 17 placed on the
drum 230, the component fibers 3, 4 are reoriented so as to
follow the configuﬁations of the projections 231 and
consequently the shgét 17 is formed with the protuberances
51. The protuberances 231 are distributed on the drum 230 in
conformity with the distribution pattern of the formin§
elements 34 in Fig. 3. Accordingly, the step of forming the
prbtuberances by the pair of rolls 32, 3# in Fig. 3 can be

eliminated so far as the drum 230 is_empldyed. The drum 230



the rotary drum 23 is subjected to high velocity water jet streans

I njected froma second nozzle 24 to ensure that conponent fibers of the
wet sheet 17 are nmechanically entangled together. Now the wet sheet 17
is transferred to a second endl ess belt 28 and subjected, in a third zone
26, to high velocity water jet streansginjected froma third nozzle 27.
Thereafter, the wet sheet 17 is dehydrafted and

-7-  driedph Qéh)itﬁ[]% /fgffrofgﬁnér ﬁQV?H&aE_EsaPQ?Eﬁgﬁggl Y3l AS

wi |l be appafent, € nonwoven ric 31 may “be cu O an appropriate
Tabric 1 Fasned By RHEYh peresh e Jrulies nk Shs mmsln Seremn R
enbossing rolls 32, 33. The enbossing roll 32, one of these rolls, is
formed on usedpasi pretuberantecfowningf eleimegtel.ements 34 conprising a
plurality of conical or pyram dal projections so
The nonwoven fabric 31 obtained by the method
illustrated in Fig. 3 can reproduce the-cq#figurations of the
forming'elements 34 with a relativély.ﬁiqﬂ;precision because
both component fibers 3, 4 are relatively.ﬁhort, on one hand,
and the synthétic fibers 3 has a relative;y low fineness as
well as a relatively low rigidity. When té? forming elements
34 have a height h as small as 1 ~ 3 mm'and/or the forming
elements 34 are polygons having sharp ridgeiines, an
excellent formability of the nonwoven .fabric 31 can be
particularly effective. Such nonwoven fééric 31 preferably
has a basis weight of 10 ~ 80 g/m* and tﬁ;-synthetic fibers
3 preferably comp;ises melt blown fibers, 
In the line of production illustratéd in Fig. 3, the
slurry containing rélﬁtively short fibe:é;3, 4 is fed onto
the endless belt 13 describing an ascendiﬁs?slope and thereby
orientation of these fibers 3, 4 in the ﬁirection in which

the belt 13 travels, i.e., in the maChn.ne direction is

effectively prevented. As a resulté;t“ ifibers 3, 4 are

slightly oriented in the machine dit@é@ion or randomly

distributed between.each pair of the adjé@ent protuberances



that a continuous sheet of kitchen paper 1A having the protuberances 51 as
shown in Fig. 2 is obtained as the formng elenents 34 are pressed agai nst
t he nonwoven fabric 31. The conti nuous sheet of nonwoven fabric 31 or
kitchen paper 1A obtained in this manner may be taken up in the form of a
rol | 36. | f necessary, such continuoz@ sheet of nonwoven fabric 31 or
kitchen paper 1A may be further processéd, using an enbossing machi ne or

the liKke, ' aljty ertures each_ havi,n

di anet er g? 8’%5 ‘t'l?énﬁmgwiwt\%Elﬁ ?)a%éoirngiéhe ﬁ%gﬁﬁé p‘i‘%ﬁﬁ%ﬂoﬁﬁ s ]??gscq"r?ébn
descri bed above, it is preferably that the second and third zones 22, 26
are al so pPBP?HeaAwﬂﬁhr tdyalyod satdiepdicons 20 sinmilar to those provided

in the first zone 18. The high velocity water jet streans injected in the
first, second an@itt hisd possible to form a nonwoven fabric 8-having

protuberances by subjecting a web fed f:om a card of prior
art to the processing steps illustrated in Fig. 3 starting
from the first zone 18. However; tﬁé fibers which can be
effectively processed by the conventional card is limited to
that approximately 30 mm or longer and therefore it is
difficult for the prior art to make the nonwoven fabric 1 or
31 presenting a high formability as realized by the
invention.

The nonwoven fabric according to the invention
comprises the pulp fibers of a relatively short fiber length
mechanically entangled with the thermoplaétic synthetic
fibers also of a relatively short fibers length and a low
fineness. Such unigue composition enables the nonwoven
fabric to precisely reproduce the configurations of the
forming elements and +thereby to have an excellent
formability. It is possible to provide such nonwoven fabric
with a desired water absorbability by p;bperly selecting a
mixture ratio of the synthetic fibers and the pulp fibers.
This nonwoven fabric can be made useful particularly as

kitchen papers or wipe-out sheets after its surface has been



zones 18, 22, 26 is preferably columar streans and pressure of these
water jet streans is preferably adjusted wwthin a range of 50 - 200
kgf/cnferr]. It is not always necessary to use all of the first, second
and third zones but any one or nore of these zones may be elimnated from
the line of production. Fig. 4 is a perspective view of a drum 230
provided on its peripheral surface witl-a flat zone 232, a plurality of
projections 231 and a plurality of drain holes 233." The drum 23 having the
smoot h perfioxmadawidih vl ettty ehcprehuberanges @€t fBRXEYreFlust rat ed by
Fig. 3 may be replaced by the drum 230 to obtain the continuous sheet of
ki tchen paper 18y sumiildrzing t khe shnwentivei gnethodhefalk umaXihg s the

di scl osed in Japanese Patent Application D sclosure Gazettes Nos. ;

Sho61-176 WA e £9867. i vel ocidp Cfhal PSS
I npi nge aggb?lnst t’ﬁe wetﬁg'neet l\fm?% ?ggf%ﬁ% hﬁ&dr‘%?r%é%),eﬁ? ee%%%%nent

fibers 3, 4 are reoriepnted sp as to ~foll.o he .confiqurati qns qf, the -
proj ect i of@bPXif £ien #@Eqﬁéﬂ??‘}stﬂét§ﬁé9ﬁl AVLDG: & %ét?e\ﬁ gr?’lﬁ‘é‘ too

protuberances 51. The protuberances 231 are distributed on the drum 230 in
conf or ni t yshotth teeli processednbpather conventdonadricard.



el ements- 34 in-Fg— 3. Accordinghy, the step of formng the protuberances

by the pair of r Lh . Fig. 3 can be elimnated so far as the drum
230 is'enployedJ HJ | _u:ﬁu"” -9-  may
be in the form ofi*a% avfngM ts peripheral surface formed by a nesh

screen when knuckles of the mesh screegjare used as protuberance formng
1

el enent s. The nonwoven fabric ~ obtained by the nethod

i1l ustrat ' ' M roduce the configurations of the formng
el enent s v'ft]l?? gﬂ?% at| v%eas hi gh precision because both conponent fibers

3, 4 are relatively short, on one hand, and the synthetic fibers 3 has a
relatively low fineness as well as arelatively lowrigidity. Wen the
formng el ements 34 have a height h as small as 1 - 3 mmand/or the
formng o enentts Bnwoeenpofabric Icontaining themapliasdsic synthekid ent
formability of the nonwoven fabric 31 can be
microfibers, said nonwoven fabric comprising:
thermoplastic synthetic fibers being 5 ~ 30 mm long and
as fine as of 0.1 ~ 0.8 d, in 90 ~ 10 % By weight, mixe& and
- mechanically entangled with pulp fibers being 2 ~ 7 mm long,
in 10 ~ 90 % by weight, so as to have a basis weight of 10 -~

80 g/m’ as a whole.

2. A nonwoven fabric according to Claim 1, wherein said
thermoplastic synthetic fibers preferably is melt blown

fibers.

3. A nonwoven fabric according to Claim 1, wherein said

nonwoven fabric is a kitchen paper or wipe-out sheet.

_4. A method for making nonwoven fabric containing
thermoplastic synthetic microfibers, said method comprising
the steps of:

a. obtaining a wet sheet from slurry containing 0.5 ~
20 % by weight of a fibrous mixture dispersed in water, said

* fibrous mixture ‘comprising, in 90 ~ 10 % by weight,



particul arly -eff ective-——Such nonwoven fabric 31 preferably has a bésis

wei ght of 10 - 80 the synthetic fibers 3 preferably conprises
mel t blomfibﬁﬁ‘:u i mﬂ e line of production illustrated in Fig. 3,
the slurry co - |y short fibers 3, 4 is fed onto the

endl ess belt 13 describing an ascendi ngqsl ope and thereby orientation of
these fibers 3, 4 in the direction in mﬁich the belt 13 travels, i.e. in

the machi ftq}éh;] 49814 SoyREROELL VELNePLCRRRNGIT 30 P Mdrig am dabers

3, 4 are y orlent In the nachi ne d| ection or rand
dlstrlbut et ween_e f t.he en r Qt.uber ances
o 11 but o betyepy cach 52%@ ult3ad with" R ibgRs Eﬁ&lﬂeﬁ papw A s
relatlvely i sotropic. is possible to forma nonwoven fabric
having pristgerimckd ‘by9%ui)jla(:tw¢ﬂgglat$/\e¥ﬁ¢ed froma card of prior
b. placing said wet sheet on a support and then
subjecting said wet sheet to high velocity water jet streams

of 50 ~ 200 kgf/cm’ for mechanically éntangling said fibrous

mixture.

5. A method according to Claim 4, wherein said
thermoplastic synthetic fibers preferably is melt blown

fibers.



art to the processing steps illustrated in Fig. 3 starting fromthe first
zone 18. However, the fibers which can be effectively processed by the
conventional card is linmted to that approximately 30 nmor |onger and
therefore it is difficult for the prior art to nake the nonwoven fabric 1
or 31 presenting a high formability Q§4jealized by the invention.

The nonwoven fabric according to the invention conprises the pulp fibers
of arelatively short fiber len | Galnhy entangled with the

t hermopl astic synthetic fi bers%lrbsoshr?fchgmre gf'i vely short fibers Iength
and a low fineness. Such unique conposition enables the nonwoven fabric
to precisely reproduce the configurations of the formng elenents and
thereby to have an excellent formability. It is possible to provide such
nonwoven fabric wWNONWAVENsFABRIGaAND MBTBEDaBPRi MAKENGEAMEr |y selecting a
m xture ratio of the synthetic fibers and the pulp fibers. This nonwoven
fabric can be nade useful particularly as kitchen papers or w pe-out
sheets after its surface has been

A nonwoven fabric suitable to be used as a kitchen
paper including thermoplastic syntﬁeti; fibers 3 being 7 ~ 30
mm long and as fine as of 0.1 ~ 0.8 d, in 90 ~ 10 % by weight
and pulp fibers 4 being 2 - 7 mm long, in 10 ~ 90 % by
weight, these component fibers being mixed together as
homogeneously as possibie and mechanically entangled so as to

have a basis weight of 10 ~ 80 g/m? as a whole.

Refer to Fig. 2.



formed wwth a plurality of protuberances or apertures. By utilizing

. the inventive nethod for making the nonwoven fabric, it is possible to
- obtain the nonwoven fabric. even fromfibrous material having a fiber

-~ length too short to be processed by th?/gonventional card.

- -12- WHAT IS CLAIMED I S: 1. A nonwoven fabric containing

- thernoplastic synthetic mcrofibers, said nonwoven fabric conprising:

i thernoplastic synthetic fibers:-being 5 - 30 nrmlong and as fine as of 0.1
t-.0.8d, in 90 - 10 % by wei ght, m xed and '

FIG.|




mechanically entangled with pulp fibers being 2 - 7 mmlong, in 10 - 90 %
+ by weight, so as to have a basis weight of 10 - 80 g/cnferr] as a whol e.
2. A nonwoven fabric according to Claim1l, wherein said thernoplastic
synthetic fibers preferably is nelt blogps fibers. 3. A nonwoven
fabric according to Claim1l, wherein said nonwoven fabric is a kitchen

. paper or w pe-out sheet. 4, A nmethod for nmaking nonwoven fabric

~ containing thernoplastic synthetic mcrofibers, said nethod conprising

- the steps of: a. obtaining a wet sheet fromslurry containing 0.5 -
20 % by weight of a fibrous mxture dispersed in water, said fibrous

m xture conprising, in 90 - .10 % by weight,




. -13- thernoplastic synthetic fibers being 7 - 30 nmlong and as fine as
of 0.1 - 0.8 d mxed with pulp fibers being 2 - 7 mm long, in 10 - 90 % by

| wei ght; and b. placing said wet sheet on a support and then
. subjecting said wet sheet to high vel ochyg water jet streanms of 50 - 200
. kgf/cnferr] for nmechanically entangling said fibrous mxture. 5. A

- method according to Caim 4, wherein said thernoplastic synthetic
“ fibers preferably is nelt blown fibers.
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