;e3eJNJ$j &6 TNo- 1  METHOD AND APPARATUS FOR MANUFACTURI NG NON- WOVEN FABRI C
BACKGROUND OF THE I NVENTION Field of the Invention 5 The present invention
rel ates generally to a nmethod and an apparatus for manufacturing a

spunl aced non-woven fabric (fiber-entangled non-woven fabric). Mre
particularly, the invention rel ates toa method and an apparatus for

manuf acturing a non-woven fabric, which can forma predeterm ned pattern on
10 a surface MMETHOD rAND \AREARATUS iROR DENUFACTURING NON-WRSIEN (RABRIIC
Conventional ly, non-woven fabrics have been used as wet tissue paper,

cl eansing tissue paper, w ping sheet for confortably w ping baby's hip,

cl eani ng sheet and so forth, 15 which are brought into direct contact with
t he human ski'n or hand, and gamcHoUN rerware ROfENTERt i ng and pl easant
contact feeling. Therefore, conventionally, relatively soft spunlaced
non-woven f ablérs dBvEhdeERvamElRdy used as such sheets. The 20 spunl aced
non-woven fabric is preferably processed to have protrusions and recesses

arrangedsi n a predeiepHdeemtpahyentisn p61iteplddrdianlny kongsretiodd easy
hol di ng by hand or so as to inprove cleaning effect. In the prior art,

general |y, saghappoidtiss Oftsr aithy EL@SSEEn@ 4 aged dded foedeiamTiiagd ic
pattern 25 are formed by clanping a spunl aced non-woven fabric in a dry

condi tion betfkiesr SepbangDéd hewi atoesihopsbiic§ 0! IMoreo ddiatidulermat,t ahe of
the enmbossing rolls is transferred to the non-woven _ 2 _ fabric by heat
and pressureinvention relates to a method and an apparatus for manufacturing

a non-woven fabric, which can form a predetermined pattern on
10 a surface of the non-woven fabric.

Description of the Related Art

Conventionally, non-woven fabrics have been used as wet

tissue paper, cleansing tissue paper, wiping sheet for

comfortably wiping baby’s hip, cleaning sheet and so forth,
15 which are brought into direct contact with the human skin or

hand, and therefore require soft feeling and pleasant contact

feeling.

Therefore, conventionaliy, relatively soft spunlaced

non-woven fabrics have been widely used as such sheets. The
20 spunlaced non-woven fabric is preferably processed to have

protrusions and recesses arranged in a predetermined pattern

so as to provide bulkiness for easy holding by hand or so as

to improve cleaning effect. 1In the prior art, generally, such

protrusions and recesses arranged in a predetermined pattern
25 are formed by clamping a spunlaced non-woven fabric in a dry

condition between a pair of heated embossing rolls so that the

pattern of the embossing rolls is transferred to the non-woven



However, in case where the spunlaced non-woven fabric is patterned in a dry
condition by heating and pressing it with the heated enbossing rolls, the
non-woven fabric tends to 5 restore its original flat surface when wetted
with liquid or water. Therefore, the difference in |evel between the
protrusions and recesses of the patternéd?snrface may be reduced so that
the pattern may fade or conpletely disappear. In this case, noreover, |arge
t ensi on forceabsitobgpl hgaspahdegdrésstihe. 10 non-woven fabric thus cl anped
bet ween the enbossing rolls to thereby enlarge the di stance (gap) between
adj acent fibers. Thewebterg, ihheadébehietenshé yspenlaced | yon-oveved fabifior m
thin portions in the non-woven fabric. This results in decreasing bul ki ness
and tensil e $srmrgidrndd ibed @ryrobattitéofityy heatfiplg Ad tpd-dde n htwaMen
fabric which has been once dried for transferring the pattern of the
enbossi ng rothe heatlked waiboseinowsslIHbrtise boheabirag Fadhricesdndg itowi th
t he enbossing rolls. However, even in this case, simlarly to enbossing
under a dry restoreoits tdei@habrElaty etrffaitid &hieh @evebdcRiitht 1ddubdybibe

|l ocally stretched to locally lower the fiber density as set forth above.
SUMVARY COF TwiEt&NVENTIRBrdbere| exdid dafErreatehatn baevenor betdwewh ithei ew
of the 25 problem set forth above. Therefore, it is an object of the

present i nveptotnushonsatdiecces®tdod nepantepnadaiurs doey map el vedutedig a
non-woven fabric, whereby a predeterm ned - 3 pattern can be transferred

W t hout | owesonighat tdrgphtoérhhtay @xdaosencdmbl éte bnd ilsa@peairt.er bn this
transferred to the non-woven fabric can be well maintained even upon use in
a wet conditease, Araoeoivery, tiamyd itens isnpecstceofid Nodquldseappliednts othe 5
there is provided a manufacturing nethod of a non-woven fabric conprising
t he st edd of nohewnveg fabr be otlsusvell ampeah bettiverenp ehiepbmbeksingf asEloft@
W re net transporting belt circulating, form ng a non-wven fabric by
appl yi ng wat therebg enlahgelthéi dhistsneeb(gap) Nectween pdfagpder af ilserd ace
of the wire net transporting belt for entangling fibers; and transporting
t he non- wovemthéabtforef othe Hilpesaibrisiity is locally lowered to form thin
portions in the non-woven fabric. This results in decreasing
bulkiness and tensile strength.

15 Here, moisture may be applied to the non-woven fabric
which has been once dried for transferring the pattern of the
embossing rolls to the wet non-woven fabric by heating and
pressing it with the embossing rolls. However, even in this
case, similarly to embossing under a dry condition, the

20 non-woven fabric in a wet condition may be locally stretched

to locally lower the fiber density as set forth above.

SUMMARY OF THE INVENTION
The present invention has been worked out in view of the
25 problem set forth above. Therefore, it is an object of the
present invention to provide a method and an apparatus for

manufacturing a non-woven fabric, whereby a predetermined



form ng body having a predeterm ned pattern, and applying water jets to the
non-woven fabric fromthe side of an inner peripheral 15 surface of the
wire net transporting belt or another wire net transporting belt follow ng
the wire net transporting belt for urglng t he non-woven fabric onto the
form ng body for transferring the patteTn of the form ng body to the
non-woven fabric. 20 According to a second aspect of the present invention,
there is propadedra oanubactuvahsgereelodithodat NDOwEPYRY §BDEhGLR OSPItisé NY
the steps of: formng a fibrous web on an outer peripheral surface of a

W re net transpewbiveg bebticidamllichll pgttenf Bharid faspad tionghehtoh bdseas web
to be opposed to a form ng body having a predeterm ned pattern, and

appl yi ng wat €abpétscdm behwel i ol adted eoentisosivde oh Aeitndefidpeidpher al
surface - 4 of the wire net transporting belt for urging the fibrous web

onto the formi ng badyotaingntengl tngsti Bepecofof hehéi presenvebnient fon m ng
a non-woven fabric and in conjunction therewith for transferring the

pattern & thhekerhs pydvddied a Mdveufadiaie Wy athald 6€.a honewekren fabric
manuf acturi ng nethod, the form ng body may be a nenber having a plurality

of openi ngs, cengraspayt ehe stepBeo@peni ngs nmay be transferred to the
non-woven fabric. Alternatively, the formng body may be a net, and a

pattern 10 of the fetmimhy defibmins aebednt fn tdiftaro perdypieriaabsuefats éhe
fibrous web form ng step, preferably, a raw material, in which the fibers

are m xed w ahwarki getdrranspbevidgdbentt bersulatnay;transporting belt. The
manuf acturing method may further conprise a drying step for drying the

o forming a non-woven fabric by applying water jets to the

o 10 fibrous web on the outer peripheral surface of the wire net
transporting belt for entangling fibers; and

transporting the non-woven fabric to be opposed to a
forming body having a predetermined pattern, and applying water
jets to the non-woven fabric from the side of an inner peripheral

15 surface of the wire net transporting belt or another wire net
transporting belt following the wire net transporting belt for
urging the non-woven fabric onto the forming body for
transferring the pattern of the forming body to the non-woven
fabric.

20 According to a second aspect of the present invention,
there is provided a manufacturing method of a non-woven fabric
comprising the steps of:

forming a fibrous web on an outer peripheral surface of
a wire net transporting belt circulating; and
25 transporting the fibrous web to be opposed to a forming

body having a predetermined pattern, and applying water jets

to the fibrous web from the side of an inner peripheral surface



15 non-woven fabric having the pattern transferred thereto. According to a
third aspect of the present invention, there is provided a manufacturing
apparatus of a non-woven fabric conprising: a wire net transporting belt
circulating; 20 fiber supply nmeans for supplying naterial fibers on an
outer peripheral surface of the wire neC fransporting belt and formng a
fi brous web on the outer peripheral surface of the wire net transporting’

belt; first woitehej vireenes todnPPrying MElErfdretddiag khe2dibrbugusepeb
fromthe side of the outer peripheral surface of the wire net transporting

belt for entaagbi thetfwriinebsdyf foheedidigumyvEiband HOrihadidroas- weyen
fabric; - 5 a formng body having a predeterm ned pattern to be opposed

to the non-wgeen foahing annbhewovear tpBiriphanadl iAusbagenetibhetneréwiteh
transporting belt; and second water jet neans for applying water jets to

the 5 non-woYelr fadunsrd®ing hensi gaatdtferdn dRNehepefsiBiql besdyf aee ohet he

W re net transporting belt for urging the non-woven fabric onto the formng

body for 3ranshewbieg ttherpet.tern to the non-woven fabric. According to a

fourth aspect of the present invention, 10 there is provided a

manuf acturi ng apparat gachf mani@aceayYe€ig method, the forming body may be
a member having a plurality of openings, and a pattern of the
openings may be transferred to the non-woven fabric.
Alternatively, the forming body may be a net, and a pattern

10 of the net may be transferred to the non-woven fabric.

In the fibrous web forming step, preferably; a raw
material, in which the fibers are mixed with a liquid, is
provided on the wire net transporting belt. The manufacturing
method may further comprise a drying step for drying the

15 non-woven fabric having the pattern transferred thereto.

According to a third aspect of the present invention,
there is provided a manufacturing apparatus of a non-woven
fabric comprising:

a wire net transporting belt circulating;

20 fiber supply means for supplying material fibers on an
outer peripheral surface of the wire net transporting belt and
forming a fibrous web on the outer peripheral surface of the
wire net transporting belt;

first water jet means for applying water jets to the

25 fibrous web from the side of the outer peripheral surface of

the wire net transporting belt for entangling the fibers of

the fibrous web and forming a non-woven fabric;



fabric conprising: a wire net transporting belt circulating; fiber supply
means for supplying material fibers on an outer peripheral surface of the
wire net transporting belt and 15 forming a fibrous web on the outer

peri pheral surface of the wire net transporting belt; a form ng body having
a predeternined pattern to be opposed to Phe fibrous web on the outer

peri pheral surface of the wire net transporting belt; and 20 water jet
means for applyi ngawEoginingt Hddy thevindraupreabrbiainkhe psitderel @ paner
peri pheral surface of the wire net transporting belt for urging the fibrous

web onto theobpbBeBRXddy: Adx RN Fabd ct die thiched Se P iperi@hleranosigr feke f Or
formng a non-woven fabric and in conjunction therewith for 25 transferring

the pattern bg the ferewawentrabbberthifgeBehtpradfact uring apparatus, the
form ng body may be a drumor circulating belt having a plurality of

openings - 6 OnsécéﬁﬂfﬁQEe{:h?éeoﬁleasttféﬁa&bﬁﬂingtﬁﬁtéﬁrj@ﬂg BOdynh&BY
be a drum having a net on a surface thereof or a circulating belt nmade of a

net. Preferahby-~wblenf FHBFi6 Up tRABIASUSP| A €S nhcrdPe? ipRERRIL durfabahi ch
the fibers are mxed with a liquid, to the wire net transporting belt. The

manuf act uri ngfappar ative MR fuddrgiorRGmy ibatﬁrﬁaﬂg;f@mf L1096 ahSil-woven
downstream of the form ng body for drying the non-woven tabric having the

pattern trangheitedohberehe. fdfinimy theiyreat achwsireg iR Qﬁea?gtﬁé@ﬂr@é us
of the present invention, the pattern of the formng body is transferred to

t he non- wovemhkahbhcwbyeapphyirag.water jets to the non-woven fabric, after
or sinultaneously with formation of the nonwoven fabric. In the non-woven

fabric thus patterpedoriifigged &ddetveesRReENthll PEESehd iffention
priotrusi ons of the patterned non-woven fabric is not enlarged to thereby

prevent 1de theee denproyidedr eomdmamdiRinithd egldnat Wi €th dheLebRse,
the pattern can be transferred while maintaining sufficient thickness over

the entire shabkricAsompik@stihtys the non-woven 20 fabric having the pattern
transferred thereto has sufficient strength.

a wire net transporting belt circulating;

fiber supply means for supplying material fibers on an
outer peripheral surface of the wire net transporting belt and

15 forming a fibrous web on the outer peripheral surface of the
wire net transporting belt;

a forming body having a predetermined pattern to be
opposed to the fibrous web on the outer peripheral surface of
the wire net transporting belt; and

20 water jet means for applyiﬁg water jets to the fibrous
web from the side of an inner peripheral surface of the wire
net transporting belt for urging the fibrous web onto the
forming body for entangling the fibers of the fibrous web for
forming a non-woven fabric and in conjunction therewith for

25 transferring the pattern to the non-woven fabric.

In each manufacturing apparatus, the forming body may

be a drum or circulating belt having a plurality of openings



On the other hand, if the pattern is transferred to the non-wven fabric in
a wet condition and thereafter the non-woven fabric is dried, the patterned
surface can be well maintained 25 without causing flatting thereof. Al so,
since formng force of the patterned surface is applied by water jets to
provi de softness to both the protrusions &nd recesses of the patterned
sheet, the resulting sheet can provide soft feeling as a whole.

Furthernore, ohhg PaktLcdathdi@uMovantbabhicevengs €héeebminddoity hab! e used
as wet sheet by wetting it again. This is because the difference in |evel

between the preiukiSh£&REn@RINEECER L SuT el BRepabtasPed ciehace ing Kestored
by wetting it again, so that the pattern is enphasized in the wet condition
as conpared wade bFat nett.he dry condition. Therefore, even in a wet
condition, the patterned surface of the non-woven fabric can be well

mei ntai ned. 10 BRI BFeREEaR 97| hdT THEDRAWNGS Roaner o561 iay Ol | paaw ||
be understood nore fully fromthe detail ed description given hereinafter

and from g hepagesipanyingwhiem t18s Afbdrie apechekeqdrermadilRidgf tbhendS
present invention, which, however, should not be taken to be limtative to

the inventiogirRuhedr erhRspe¥PiagabePH. anthd fd@LFaeRArigOAbyarhbubhfay
drawings: Fig. 1 is a diagranmatic illustration show ng an overall 20

const ruct i on fofrtheROFoPY e GG Mend aebHELATRRRA Bld#b oA dbAEihg A
first enbodi ment of the present invention; Fig. 2 is an enl arged

illustrati onpeldya fs¥t d@hihlge tRaOuhaatubiyBl aliafial URa9ingl Ghel; phtfergd 1S

an enlarged partial illustration of a non25 woven fabric manufacturing
appar at us aceeagisTerireda theeerd .enbodi nent of the present invention;, Fig. 4
is’ an enlarged partial illustration of a non _ g _ woven fabric

manuf actugi ng apparat the aefHthiapmbbhod fihapharatuelof MhaPpeesaht
invention; Fig. 5is an enlarged partial illustration of a non woven fabric

Uﬁ”“‘; ?_Ct lrJ]_ri Nd n¥iePaiiainys taeCpattagnt 6Ff acKOUWdimingeHeeEi Tentrahstberpgesent

emen the non-woven fabrié by applying water jets to the non-woven
fabric, after or simultaneously with formation of the non-
woven fabric. In the non-woven fabric thus patterned, the gap

15 between adjacent fibers in the protrusions of the patterned
non-woven fabric is not enlarged to thereby prevent the fiber
density thereof from being locally lowered. Therefore, the
pattern can be transferred while maintaining sufficient
thickness over the entire sheet. As a result, the non-woven

20 fabric having the pattern transferred thereto has sufficient
strength.

On the other hand, if the pattern is transferred to the
non-woven fabric in a wet condition and thereafter the non-woven
fabric is dried, the patterned surface can be well maintained

25 without causing flatting thereof. Also, since forming force

of the patterned surface is applied by water jets to provide

softness to both the protrusions and recesses of the patterned



Fig. 6 is a perspective view show ng one exanple of a pattern drum Fig. 7
I s 'an enl arged section show ng a portion of a pattern form ng portion where
the pattern drumand a wire net 10 transporting belt are placed in
opposition; Fig. 8 is an enlarged section showing a portion of a pattern
form ng portion where a patterning wireahd"a wire net transporting belt
are placed in opposition; and Figs. 9A to 9F are sections show ng exanpl es

of net 15 pasheet, HdelAbbtDtPEGCHIESH nGrrdrki&ENBER FERT Sndhes Ar@ssIy.
invention will be discussed hereinafter in detail in terns of the preferred

enbodi ment s partherfnéesgnthe pavteaiddonon-irbveaf BileNte dmrd Ae iadcespanyi ng
drawings. in the follow ng description, nunmerous specific details are set

forth in ordsaitabbyadeibas WdtospRugh Byndet siagditnggaint herpiLigMecause
invention. It will be obvious, however, to those sEiIIed_in the art that

the present theedifosrémye bin Qraadll ¢RAwsdenhelt ghotheseofipesnd itedtaisdd S.
In other instance, well-known structures are not shown in detail in order

to avoi d sunnecesharyabbeenkd tsurfadd 6 HiresdrddNBNveBing it %gdig, sois a
di agrammatic illustrati on showi ng an overall construction of a non-woven

fabric manufenatrititgpappaiat s caphasdized 10 thd westcarbiadioreat cdmpdwed
present invention, and Fig. 2 is an enlarged illustration of a part of the
manuf acturi ngith that in the dry condition. Therefore, even in a wet
condition, the patterned surface of the non-woven fabric can
be well maintaiﬁed.
10
BRIEF DESCRIPTION OF THE DRAWINGS
The present invention will be understood more fully from
the detailed description given hereinafter and from the
accompanying drawings of the preferred embodiment of the
15 present invention, which, however, should not be taken to be
limitative to the invention, but are for explanation and
understanding only.
In the drawings:
Fig. 1 is a diagrammatic illustration showing an overall
20 construction of a non-woven fabric manufacturing apparatus
according to a first embodiment of the present invention;
Fig. 2 is an enlarged illustration of a part of the
manufacturing apparatus of Fig. 1;
Fig. 3 is an énlarged partial illustration of a non-
25 woven fabric manufacturing apparatus according to a second
embodiment of the present invention;

Fig. 4 is an enlarged partial illustration of a non-



5 apparatus of Fig. 1. The non-woven fabric manufacturing apparatus shown

in Fig. 1 has a non-woven fabric form ng portion |I; a pattern form ng
portion Il, a felt transporting portion Ill, a downstream side felt
transporting and transfer portion IV, a 1Q drying portion V and a take-up
portion VI. In the non-woven fabric form Ag portion | and the pattern
formng portion Il, a wre net transporting belt 2 wound over a plurality

of rolls |a, wolsen dadmc Imamnfhdturisngrappaedtas akoomdingFitgy £ third
enlarged form A driving force is applied 15 to one of the rolls for
driving the embedieentr afsphet prgskaltt idveationrscul ati on in cl ockw se
direction at a constant speed. Between the rolls |a and | b, the wire net
transporting belt PRibas5ansaseerdilaggeel tpanrt 26 Wil bstisatidn esif i# non-
ascendi ng manner fromthe roll la to the roll Ib. On the upper side of 20

t he ascendi ngopent ifabrie, manelaertvalinguppaeands arddidiaig Stpph yforens ) 3
is placed in opposition to the outer peripheral surface of the wre net

t ranspor th ng ebbotlifiengndfomhehpreswat sndenafionhe ascendi ng portion 2a, a
dewatering vessel 4 is placed in opposition to the inner peripheral surface
of the wire net 25Ftiganspdst anpebepecRivéovibe shbelingl oagppksmpbet obna 3,
material fibers and water are supplied through a supply openi ng 3a.

Mat erial fibpatteay Beuany fibers suitable for formng - 10 spunl aced
non-woven fabrics. For exanple, use can be made of natural fibers of rayon,
synthetic fibers ofigol Vetibylasnenleemd kadcatt i REEQwiatg pol pygropyn ese 4 PP) ,
and bi conponent synthetic fibers of polyethylene (PE) and PET or PP and
PET. 5 By anpaittesmcfoomihgrperoion Whalawaher pagteeasétrud, ardia wakernat
fibers in the material supply portion 3 are drawn to the outer peripheral
surface D t heanspertdngt beispare plabelt id obposhe imat;eri al supply portion
3, a stopper nenber 3b called as hill slice is provided in opposition with
t he outer Fig. 8 is an enlarged section showing a portion of a

pattern forming portion where a patterning wire and a wire net
transporting belt are placed in opposition; and
Figs. 9A to 9F are sections showing examples of net

15 pattern.

DETATLED DESCRIPTION OF THE EMBODIMENTS

The present invention will be discussed hereinafter in

detail in terms of the preferred embodiments of the present

20 invention with reference to the accompanying drawings. In the
following description, numerous specific details are set forth

in order to provide a thorough understanding of the present
invention. It will be obvious, however, to those skilled in

the art that the present invention may be practiced without

25 these specific details. In other instance, well-known
structures are not shown in detail in order to avoid unnecessary

obscurity of the present -.invention..



10 peripheral surface of the wire net transporting belt 2 across a gap.
Wth the gap between the wire net transporting belt 2 and the stopper
menber 3b, forming of a fibrous web Wof a predeterm ned thickness on the
outer peripheral surface of the wire net transporting belt 2 is perforned.
15 Between the rolls la and I'b, a singl€& gtage or a plurality of stages of
water jet nozzles 5 are provided in opposition to the outer peripheral
surface of the w reigetl tisaasjiordraagediald i2]1ustdasticohi showhxeanbodérall
provided in opposition to the inner peripheral surface of the wire net
transporti ngcbaktrictionTofard idis-Wwdwm uSabeir Wi f&Rck @i hd eaphs £a Des
transporting belt 2 across the stopper nenber 3b, water jets are applied
fromthe wat accpetiingzebes fH.rsiy ewdbaimedtSof file g edfenthéntichtays , weld W
are entangled to forma spunlaced non-woven fabric S. In this enbodi nent,
water jets artgagpliseth entedged diy vt rafttien édpapae 6f thtemdhbf osuinelg W on
the wire net transporting belt 2 to conplete formati on of the spunl aced
non-wovers f appartas blieFdigr.einet transporting belt 2. - 11 Between the
rolls Ib and Ic, the wire net transporting belt 2 has a descending portion
2b which is tiltedThe fdeacwbtengfappier mhhafatbaringl appatattbeshéih 16.
The pattern formng portion Il is provided at the descending portion 2b to
form5 a pregdger 1 hed patic-weierd Eaksbio Aot mp powyain fRPpra cpSetépnt he
pattern formng portion ii, a pattern drum7 as a form ng body is provided
i n oppositioforminbe potteloperimhesalfesiy f aeanspotrBgny rpomeion r gngporai ng
belt 2; and a single stage or a plurality of stages of water jet nozzles 8
are provi deddbénshrepmosiiieofel® thenspHesipgrdid eransFer poetabnt e, vare
‘net transporting belt 2. Wthin the pattern drum7, a suction box 9 is
arrangedld or deydhigngowatien vetnddafl taket-bip porefionetrInozzlies 8. Fig. 6 is a
perspective view show ng one exanple of the 15 pattern drum7, and Fig. 7
is an enl arged secthothes how-wgvanppalhs i foliaiagt her Pbdh ar andrih® gatbdrh he

W re net transporting

forming portion II, a wire net tramnsporting belt 2 wound over

a plurality of rolls la, 1lb, 1c, 1d, le and 1f is provided as
shown in Fig. 2 in enlarged form. A driving force is applied

15 to one of the rolls for driving the wire net transporting belt
2 for circulation in clockwise direction at a constant speed.
Between the rolls la and 1b, the wire net transporting

belt 2 has an ascending portion 2a which is tilted in ascending
manner from the roll 1;1 to the roll 1b. On the upper side of

20 the ascending portion 2a, a material supply portion (fiber
supply means) 3 is placed in opposition to the outer peripheral
surface of the wire net transporting belt 2; and on the lower
side of the ascending portion 2a, a dewatering vessel 4 is placed

in opposition to the inner peripheral surface of the wire net

25 transporting belt 2. To the material supply portion 3,

material fibers and water are supplied through a supply opening

3a. Material fibers may be any fibers suitable for forming



belt 2 are placed in opposition with each other. The pattern drum 7 has a
drum body 31 rotatably about a shaft 30. The drum body 31 is formed with a
| ar ge number of 20 openings 32 which pass through it fromthe outer

peri pheral surface 3la to the inner peripheral surface. The |arge nunber of
openings 32 are regularly or randomy aTﬂéhged on the outer peripheral
surface 3la. The open area of each opening 32 is sufficiently greater than
that definedspyuniaebdofokhgover efdieticih. t FaRspRamplg, hedd chn BeNghdedof S
wound around the outer peripheral surface 3la of the drum body 31 to cover
a regi on havhagutrhe FEeersgsof ragdn, 3dyathanged fibere pf Thelyethylens
formed by weaving meshes with use of plastic wires, netal wres,

resi n- coat edtgebphtihl age0 PENS lorkoipsopiflde (mat) SHhnd widdmsoraity

| arger than mesh of the wire net transporting belt 2. 5 As shown in Fig. 7,
the suction bontHephaVvEdBdrsnst dso Dfet El dxed t @) GodpEThag BPSLAd PEIper
9a, which slidingly contacts the inner peripheral surface of the drum body

31, and scks air Bhrawghid Beicidain Ferberofactes diriedihg@eswel\entiide
spunl aced non-woven fabric S having been 10 conpleted in the non-woven

fabric form ngtpeibiopibers i AP aatedihl sREpPAPEFtHdPOITaRe @PakHOHo | |
by the wire net transporting belt 2, the pattern drum7 is rotated in

synchr oni sm wheholt@n$RATipHRG a3peadfatetl e tiel ®iN8indt aRaRBPbraGngahé12 SO
as to transport the spunlaced non-woven 15 fabric Sin a condition pinched

bet ween the pi.reimeheliabePil istgpley port 2om 3t he shalppRirmaiber 3b Ad11dd s
time, water jets 8a are jetted fromthe water jet nozzles 8 in opposition

to the inneraperniiier sl iser f aceppbviBedM 1€ Bpboki&AsROTitY kakl duter
reach the non-woven fabric S through the wire net 20 transporting belt 2.

Wth a presspeeipherhe yaiticéais the aideansStiGiraibgariCihPbelllte2sa€to®n box
9, the non-woven fabric S is urged onto the pattern drum7 to be tightly

fitted thereangapt twith tihee gabhbepabbfl thofwile nea! t23nkpoktangf BeLEd2 On
the surface of the non-woven fabric S to obtain a non-woven fabric 25 sheet

Sa havi ng anantievhe stbppes. member GBS FairEmy WU NS ey e i of a
indicated at 34. In the transfer process of the pattern 34, individual -

13 fibers opreleteeninedethicibiéess Snathe Wiges: pakophbeanadurhodblfethe
.-receiving a pressure of the water jets 8a. Therefore, the bul ki ness of the
non-woven faltire fetanrhaspelrk ing btaiknedievpersbimedthe transfer of the
pattern 34. In addition, the pattern
15 Between the rolls la and 1b, a single stage or a plurality
of stages of water jet nozzles 5 are provided in opposition
to the outer peripheral surface of the wire net transporting
belt 2; and suction boxes 6 are provided in opposition to the
inner peripheral surface of the wire net transporting belt 2.
20 Toward the fibrous web W formed on the wire net transporting
belt 2 across the stopper member 3b, water jets are applied
from the water jet nozzles 5. By water jets, fibers of the
fibrous web W are entangled to form a spunlaced non-woven fabric
S. In this embodiment, water jets are applied immediately
25 after forming of the fibrous web W on the wire net transporting

belt 2 to complete formation of the spunlaced non-woven fabric

S on the wire net transporting belt 2.



5 34 can be transferred w thout exerting excessive local tension force in

t he non:woven fabric. The non-woven fabric sheet Sa immediately after the
pattern 34 has been transferred thereto is in a wet condition. It should be
noted that the pattern drum7 shown in Fi,g. 10 6 may al so be used in a
condition where the net 33 is reaned.'Mﬂgn‘the pattern drum 7 is used

w t hout the net 33, the spunlaced non-woven fabric S shown in Fig. 7 is
subjected to the vBétwesRttthSarotlid avoeindg 1pi, nehedwbeé e tihthaptriing

peri pheral surface 3la of the drum body 31 and the wire net transporting
belt 2, 15 sbelbd hhbea gaktenaing gdye aeDbR@sicl? isrt iNGedihaleqrtidiiey al
surface 3la of the drumbody 31 i1s transferred as the pattern 34 on the
surface of thennen- ppyeNth@brdéLl sShieajo $he o1hilg.Ccaske petoat (RS to
be transferred to the non-woven fabric sheet Sa may be determ ned by
arrangi ng thpoopeshngs 32 prodided &t Dbthé adysPaidBid, pSrefo@RS21 e S ctifin
pattern (e.g., polka-dot pattern) or a pattern depicting outline of
characters oa phedevéefiined i petadn Ui fidkesphalatetinfodiwbvbndfadic ld. is
al so possible that each opening 32 is of conplex shape such as the shape of
character, sign orrfhehéipestdrh o iaRp porifions wlf,aaepdbteint deufon-awven
fabric sheet Sa may be patterned with the shape of character, sign or the
like. It mayaalcatmiiry peagiid préeidéddnio hefoplat €h@buttee periptferdl | i ke
around the outer peripheral surface 3la of the drum body 31, in place of
the net 33. sherhekeast thebeipemtetranspbetpHgahert pl;aded rayihglarsw@nged in
an arbitrary pattern, such as a design pattern (e. g., pol ka-dot pattern)
or a patternogdegi plurgl Dty ld hestigeh afmeater getNByzhavs 8oaPd @rdahiane
such as the shape of character, sign or the like, simlarly to the outer
peri pherd stnhfeapposition tdehd ifnbedyeBiphdBalMiFdde bfYshelwand bt ON
downstream side of the pattern 10 15 drum 7, single or a plurality of
rollers 11 ateapspuirdefgibeDPRAsi Withihchd@aditiedh gethPheaabustidageof
the wire net transporting belt 2. On the other hand, a suction box 10 is
provi ded in spposrtanged &orheudkinef waterpitadd SHohate witéhgetinez A1Ris
transporting belt 2. The non-woven fabric sheet Sa to which the pattern 34
has been trassferred by urging the non-woven fabric S onto the pattern drum
7 is peeled off the pattern drum 7 by the presence of the rollers 11 and by
t he suction force Pigthe isuat pepspertife Wiew Hiowing onchexampl wovertieabric
sheet Sa is also dewatered by the suction box 10. As shown in Fig. 1, to
the w r eldet pataaspodtrumg7bebhd2Pigs 2, ia &el énlapnsposéttbobedtiovihgpfa a
felt transporting portion (felt part) Ill is contacted. The felt

t ransporti ngpbettiohdvhera thcapketeehadiumavendbyheedde ngtsysdrespoiiiog o

di fference in roughness between the wire net transporting belt 2 and the
felt transpobeiltg2bake pRackleinoopposebibabwithsbaeh Sshéotned on the wire
net transporting belt 2 is transferred to the felt transporting belt 12. In
the felt transportThg pattéeon ditem 7hkRagedtdrum Hddy 31 rotatably about

S5

a shaft 30. The drum body 31 is formed with a large number of
20 openings 32 which pass through it from the outer peripheral
surface 3la to the inner peripheral surface. The large number
of openings 32 are regularly or randomly arranged on the outer
peripheral surface 3la. The open area of each opening 32 is
sufficiently greater than that defined by mesh of the wire net

25 transporting belt 2.
A net 33 is wound around the outer peripheral surface

3la of the drum body 31 to cover a region having the openings



transporting belt 12 is wound around rolls 13a and 13b in the vicinity of
the wire net transporting belt 2. The roll 13a is offset fromthe roll Ic
on the side of the wire net transporting belt 2 so as not to exert
pressurizing force onto the non 5 woven fabric sheet Sa between the rolls
13a and Ic to avoid reduction of bul ki Ted¢ 6f the non-woven fabric sheet Sa
for not degrading soft touch feeling or softness. The roll 13a is a
transfer nead3 atringedotleerebuct e neanBByisuedirned pbe kwedv 110d Imdsheansi |y
transfer the non-woven 10 fabric sheet Sa to the felt transporting belt 12
fromthe w reitkusgenppastiegringd, detaT e reisGt o911 Edatd nelth liviimesnet
formroll and air is sucked therein. By using such suction pick-up roll,
even if the 6pltheal fkapt M¥s?s o ithednekt B3eaghsefNedi@htlyel £ogéncihan
portion between the wire net transporting belt 15 2 and the felt
transporti ngméght of 2théheipennebvenahepsteinagepélSazconpl eted on the
surface of the wire net transporting belt 2 1s certainly transferred to the
felt tramsporting fAelshdwn im khg. ) tLhé asPOidh NGoP I tpedwvided ideidel t
transporting belt 12 is wound around the rolls 13a, 13b and 20 other rolls
1l4a, 14b, l4of tHd, pddeteriddrand7 Sas o4 t fe@Ndndfbelr | Y2 Wivich €L Biyliy
countercl ockwi se direction by a rotation force applied to one of the rolls.
I n the downstorBarssdthd dlninelr’ pespphéray AntEdd@ s ehe pdfdn ®odyv31a faLond
felt transporting belt 15 is provided. 25 The felt transporting belt 15 is
~a bl anket clstbkeouen bhroeghl thg syslemembei! 8al ¥st Shdhe bel arté@nsporti ng
belt 12, and is wound around a plurality of rolls 16a, 16b, 16c, 16d, -
16 16e, 16f and 1WgenBaihgeegpthtatelll nokbiwoansh 1€gbracdryi hgvihgmbeer . S
‘accommodated in the felt transporting belt 15. The felt transporting belt
15 and tite degmplledeamily ahe oomi-aedesh oflapriy t e0smOngf ot iefh t be fel t
transporting belt 15 and no 5 pressurizing structure of the roll and the
drumis presepansperebatvedathe Pacthent foralagopéibioheall b2 thrdwihe mecond
felt transporting belt 15 are contacted on the left side in the draw ng.
Even in thisteansporthogt iwslt t Rerethe mpathepr edgum z7 ngsporbtanedpriass
portion) between the rolls. The felt transporting belt 12 and the felt
transporti ngspathrdhiame wdihl yteansporednat &peedor ofon tife t Weireol Ingibb,
which is a suction pick-up roll serving as transfer neans by air suction.
The second feranspanshngtbeint Resd kb tostcanepdat athd nplhihlabedkvwseroven
direction by rotation force of one of the rolls 16a, 16b ... or the drying
drum 17.15Thefabrniwoven ifrabai ccehéetiSa qaindelest orbdtveesur thee wiréhendtel t
transporting belt 12, is

transporting belt 2 and the patterndrum 7. At this time, water

jets 8a are jetted from the water jet nozzles 8 in oppositién
to the inner peripheral surface of the wire net transporting
belt 2 to reach the non-woven fabric § through the wire net

20 t;:ansporting belt 2. With a pressure of the water jets 8a and
a suction force of the suction box 9, the non-woven fabric S
is urged onto the pattern drum 7 to be tightly fitted thereon.
At this time, the pattern of the net 33 is transferred on the
surface of the non-woven fabric S to obtain a non-woven fabric

25 sheet Sa having an uneven surface. Here, the pattern thus
transferred is indicated at 34.

In the transfer process of the pattern 34, individual



transferred to the second felt transporting belt 15 by suction force of the
rol'l 16b. Furthernore, the non-woven fabric sheet 20 Sa is wapped on the
drying drum 17 of the drying portion v to be dried. The non-woven fabric
sheet Sa as dried is taken up on a take-;{g roll 18 to conplete

manuf acturing of a roll 19 of non-woven fabric. A plurality of non-woven
fabric rolls 19 thus .conpleted 25 is then used for manufacturing a wet
sheet stack, fibersxafmhe. ndm-wdwen Cabeict Hareonryed enticabhenathastwh See
having the pattern 34 fornmed thereon are unwound fromthe rolls 19 and are
t hen - 17 retatkéndgonepeessneehef Whd ardismgjdid o4l | MHeyefdne Orthe
three-ply, for exanple, thereby to forma dry sheet stack. Thereafter,
liquid such ralkhaessalf sheuidmwrworendadr iicss ay bedvdldl mheéndaynelesterst ack
to forma wet sheet stack. Here, the 5 sheet stack is cut into a

pr edet er mi nedftengiie thahsferast athicpatberapa.i cahiaidicfidr quhe. paitieeryet
sheet stacks thus conpleted are individually packaged. Wen the non-woven
fabric siteet 3&acdmwbehtcéing herpad twetthoidt efett 8ngfeidess by 1 beapatdes ion
formng portion Il, is dried 10 by the drying drum 17, the difference in

| evel betweefiorbe pii afhielSiomRsiovet Fabesees Tle tnvm-pPrivedr fadrivr §Reet iy be
reduced (i.e., the patterned surface may be flattened to sone extent) .
However, sintmmetapelyeahtad tilke paanelarsethds beenctransderied thersigs ng

i ndi vidual fibers onto the net or the like with water 15 jets, when the
non-woven fahsi dnshegetSacadlieliodried is wetted again by application of

|l i quid such as chem cal solution or water, the flattened surface of the
sheet Sa is restored dlould ber ngtedl thatditid pattiera. drivhe? ehotint inrFg. t he
tilme of the transfer of the pattern 34), to enphasize the pattern 34. 20
Accor di ridl y, 6whayn a1 henusedein falkond itieat whbaresthetietd 331 18 wahoved.
bul ki ness can be increased to provide a sheet having soft feeling to the

t ouch. Mor eoWben thHweppateenrhdins Urifsaaged fwittheuwtothemesn3 3 Althiecs psivekd c i
thus wetted can inprove the ability to wipe off fine dust or stains when
used for cl eanhAgo28nofabt pcng sipewmtimFig.n 7t He sabykatedr togthepeatadns of
t he non-woven fabric shown in Figs. 1 and 2 and in the manufacturing nethod
usi ng - 18jetheamshiladeingngi mpipad bbtigeehtthenet t & peatiipherafl 4unefdcdr ous
web and the formation of the non-woven fabric by water jets are both

conpl et ed on3theof trlee mixtunt badypdit and tied twixd metthéranspomtvéngfbdltc2,
formng portion (wet-formng portion) I; and 5 the pattern formation is

al so conifl et ed timat Hehes patterneofidthe openings 32 on the outer peripheral

surface 3la of the drum body 31 is transferred as the pattern
34 on the surface of the non-woven fabric sheet Sa. In this
case, the pattern 34 to be transferred to the non-woven fabric
sheet Sa may be determined by arranging the openings 32 in an

20 arbitrary pattern, such as a design pattern {e.g., polka-dot
pattern) or a pattern depicting outline of character, on the
outer peripheral surface 3la of the drum body 31. It is also
possible that each opening 32 is of complex shape such as the
shape of character, sign or the like. 1In this case, the surface

25 of the non-woven fabric sheet Sa may be patterned with the shape
of character, sign or the like.

It may also be possible to wind a punched plate or the



transporting belt 2 in the pattern formng portion Il, inmediately after
the formati on of the non-woven fabric. This permts shortening of

manuf acturing line. However, it is of .course possible to provide the
pattern formng portion Il on 10 downstream side of the wire net
transporting belt 2. For exanple, the el transporting belt 12 may be
repl aced by another wire net transporting belt, and the pattern form ng
portion |l nhykbeapsond desck keftegepeiriphethl ssddfagadB ladpf Ehe. dBubhShedy
enlarged illustration showng a pattern 15 form ng portion VIII according
to a second sihodhnphicef ofheéhaonewogsn frihes i lgo e Uf A abe! Mpulgclesnp aimt tise of
the present invention. The non-woven fabric formng portion | shown in Fig.
3 is simlarphacheat pllaseunagdbenacpangedi on whtirbigrady Jgdecetmersuch

portions Ill, iV, Vand VI omtted fromFig. 3 are also 20 simlar to those
di scussed i nagsoandekiign Wathteling.(el.g.Heppnali®t gddtdtedef eent eparrersl s
to those in Fig. 1 wll identify like elenents and detail ed description of

t hese corgondepegenhqgvsit Kife o€l dianediast | braigiehatve GombTex edapdaduch

di scussion for maintaining the disclosure sinple enough to 25 facilitate
cl ear under shanthesdpé ef ichwedkites., kighhér sgondkenbedmitakrlyt b6 the
spunl aced non-woven fabric Sis forned by the non-woven fabric form ng
portion |, abdtkleperipheldl bhefpabtena ber ghki @pumshpayf dioed by the
pattern formng portion VIII. In the pattern formng portion VIIIl, a
patterning wre (aagightwrainbdgbelt ahaw ,ngn dokesiti-aling ki b€he pdttern

i s-provided as a form ng body, in place of the pattern drum5 7 used in the
pattern forndegmpe,t 5@Aglk oF Ei glurdlatyd 3f FOR1eAstEI nAPg préeidédiBna
‘net having the same pattern as that of the net 33 illustrated in Figs. 6
and 7, and i sppvappednover theuouteld etidbhetl, SAkFawy oXldlidh wDpOShét ONn
to the outer peripheral surface of the wire net transporting belt 2. By 10
rotatingly dtirensgoenéngf behe 2ol len tHee gididrehaindy W sac@ofii bokl B ebsi n
countercl ockwi se direction at a peripheral speed matching with the

peri pheral speedidkdt be oppes ieion ansher inngr heddipher s enrdasiengketisé age
or a plurality of stages of water jet nozzles 22 are provided in opposition
to the innerwikepaetpheanspsutingebelt the Whee nbet-wbovanspabriogshett Ra
Wthin the patterning wire 20, a suction box 23 is provided. Fig. 8 is an
enl ar ged sectbowhikawithg PpatdierinordaMigise Hden patdres femngedvbe Wiy bng the
Wre net transporting belt 2 are placed in opposition in the pattern

form ng ort non-Wbiven 2&bFlie SushtontipoXpat3grmodrdad 7Wikhpeelbé paAftEtiai ng
wire 20 has a seal nenber 23a, which slidingly contacts the inner

peri pheral spat@eenofiruine7payt ehai pgesenee20f thd sotksrai lltamdugh tie
seal nenber 23a as shown by arrow. Wen the spunlaced non-woven fabric S
fabri cat ed bgu2bientzmgie aff thebsust ion bba In- wavidni § abme¢ the mbmewgosni on
| is transported to the pattern form ng portion VIII by the wire net
transportingfhbktic2shekt spudkaatdondewaneerdf bpr theSshetion box 10.

As shown in Fig. 1, to the wire net transporting belt

20 2, a felt transporting belt 12 of a felt transporting portion

(felt part) III is contacted. The felt transporting belt 12

is a blanket cloth woven by needling system. Due to difference

in roughness between the wire net transporting belt 2 and the

felt transporting belt 12, the non-woven fabric sheet Sa formed

25 on the wire net transporting belt 2 is transferred to the felt
transporting belt 12.

In the felt transporting portion III, the felt



- 20 pinched between the wire net transporting belt 2 and the patterning
wre 20 to nove in the pattern formng portion VIII . At this tinme, water
jets 22a are applied fromthe water jet nozzles 22 which are opposed to the
i nner peripheral surface 5 of the wire net transporting belt 2. Water jets
22a pass through the wire net transportifd§ belt 2 to be applied to the
nonwoven fabric S. Thus, with the pressure of the water jets 22a and

suction forcerghspbet sHgthant: DOX i23woiie APGuM@VES IRDIFL afid $381 pedtpnt 0
the patterning wire 20. As a result, the pattern 10 of the patterning wire

20 is transfeieedied dhansitfigeendf dim Befldbp | C hd eoflar m34 hies
-non-woven fabric sheet Sa having the pattern 34 transferred thereon. Here,

shapes of theffget3IBrcmens #dl FiigSon @heNdide ¥ thB&r @ netitrfhspolaitdgri ng
wire 20 ) shown in Fig. 8 can be 15 arbitrarily determned. Figs. 9A to 9F

are sectionshbehewengoesamploes tof exita theirdpahulraiZinylificiied dritfo UsR idbrd-he
i nvention. For exanple, the net may have any one of the patterns shown in

Figs. 9Ag 0 RbvehUtabhodl ghaet H8 betiibed ther£6P1s | 134 Nen@ o didefo shown
in Fig. 3, simlarly to Fig. 1, 20 the rollers 11 are provided in -

opposi tion teeliiet@dhebfPBaLRNGESS SHTREnSh-FbPeNi FEHREE KNS Y tid
belt 2 on downstream side of the patterning wire 20. on the other hand, the

suction box ABti 8eBrayifdgdsbRhtoPpaEht £811Agt b sOPELhedSLi pheral surface of
the wire net transporting belt 2. The 25 paiterned non-woven fabric sheet

Sa urged onto the pRéEtEITI NG aMiBCa 20rdrss Ree A Ltihepayt 8IAIAGMidE, 20
by the presence of the rollers 11 and the suction force of the suction box

210, - 21 aaflely sheeidRViEk-ash Molihecseekioy BeXnd@erFiBS nch-aARsén are
ililustrations show ng third and fourth enbodi mnents of the present

inventi an | BabReeesieedO HATEB! She i MNar@hspeltiagZbest 5 AFdohens Welden
box 6 in the non-woven 5 f-abric formng portion | shown in Figs. 1 and 2

are el im nat adt Saddpiriig peltinon whersudtioPpibR-Gpdidi {54 nblieform
patterning wire 20 is opposed to the water jet hozzles 8 or 22 serves as

both of the penivwewemifrabsi fudlesdrivh@RAmt.| OBy aish i euedl 5€68i6RMPHdG-up
portion. Nanely, water jets are applied only fromthe 10 water jet nozzles

8 or 22 to thellibeoun WebtRe +HB1¥i sfenNGdt pPESHOFize@ WELH acls Gt
fibers in the fibrous web are entangled with each other to forma spunl aced

non-woven fabti the Aottt pe tlibfebetReehi #li® Wsi rieBeltSt HAGSHo PO Rg e
pattern drum7 or the patterning wwre 20 to have the net pattern 15

transferred Rhaicthe £41t e andipod tdmyoée e N2 0t h&irpn-4vovvern8abrayathdabr i C
and pattern formng portion I X is provided on the wire net transporting

belt 2 at thsapesmpletedamihcesardhcbhef Mieriidle sepptyapopdroing. bellte
non-woven fabric and pattern formng 20 portion I X has simlar structure as

that of the paisecertoimiypmaidfearrdd tvhewe ifB1ki graRsporting belt 12.

In the felt transporting portion III, the felt

transporting belt 12 is wound around the rolls 13a, 13b and

20 other rolls 14a, 14b, 1l4c, 14d, 1l4e, 14f and so forth and is

driven to circulate in counterclockwise direction by a rotation

force applied to one of the rolls.

In the downstream side felt transporting and transfer

portion IV, a second felt transporting belt 15 is provided.

25 The felt transporting belt 15 is a blanket cloth woven by

needling system similarly to the felt transporting belt 12,

and is wound around a plurality of rolls 1lé6a, 1l6b, 16c, 1léd,



The fibrous web Wforned on the wire net transporting belt 2 with the gap
between the wire net transporting belt 2 and the stopper nenber 3b is
transported to the descending 25 portion 2b of the wire net transporting
belt 2 which is tilted in descending manner fromthe roll |Ib to the rol

lc. I'n the non-woven fabric and patterﬁ1@ﬁwﬁ ng portion | X positioned

22 between the rolls Ib and Ic, water jets 8a are applied to the fibrous

web W from th6esi Uef aind hegi. nrestypesh piiey abldsrfeEanal 164 avdre ingtdrum
transporting belt 2. Wth the pressure of the water jets 8a and the suction

force of thelguisiamrdmmoditddenSthé BelustwahsPbirsingaeslontsa t raentdl 83,
the drum body 31 having the openings 32, or the like. At this tineg,

i ndi vi dual fitkehspateihggbély 15 hhadtpatdrtiiry Aetmph?! tafe) cohthbeeli delpn
the surface of the pattern drum 7 while being entangled with each other.

Thus, the nobywasisifaabrisrsdheetr tachading thenggéteing 1BeBd tsangieried
thereon is forned. In the fourth enbodi nent shown in Fig. 5, on the other

hand, a r®n- pee¢eBuirdBing amrduptuicer &ff @h® @ IPOrdrid e | Bryi ovd deceoent he
wire net transporting belt 2. The non-woven fabric and pattern form ng
portion X hagshekebegteeaonstruction 15 as that of the pattern form ng
~portion VIII shown in Fig. 3. The fibrous web Won the wre net

transporting belt 2hes figlgedtoahepbheipgt Ryl N2 Wanel 26héy skeleondr essL e of
the water jets 22a fromthe water jet nozzles 22 and the suction force of

the suction kexndporAinghbelti 16, arkdicdrbadtdd kar <m0 1ot heide biushaeb W
are urged onto the patterning wire 20 while being entangled with each

ot her. Thus, dirheingn- wovEved ahim C t3lieet coathatl ngokrlidopat t €herd4 is no
transferred thereon is fornmed. in the third and fourth enbodi nents , as has

been desroi bedeabardzihgepbianshe{ppéss hsopeidey bdtsvaal itie@811s. The
simul taneously 25 with the formati on of the spunlaced non-woven fabric,

wi t hout pr el ifglratirhyspoljreay belthe2f ahdoukewebl t otvahepeoireingrealvens
before the transfer of the pattern. Therefore, the
are mainly contacted at the portion of the roll 16b, which is
a suction pick-up roll serving as transfer means by air suction.
The second felt transporting belt 15 is circulated in
15 clockwise direction by rotation force of one of the rolls l6a,
léb ... or the drying drum 17. The non-woven fabric sheet Sa
carried on the surface of the felt transporting belt 12, is
transferred to the second felt transporting belt 15 by suction
force of the roll 16b. Furthermore, the non-woven fabric sheet
20 Sa is wrapped on the drying drum 17 of the drying portion Vv
to be dried. The non-woven fabric sheet Sa as dried is taken
up on a take-up roll 18 to complete manufacturing of a roll
19 of non-woven fabric.
A plurality of non-woven fabric rolls 19 thus completed
25 is then used for manufacturing a wet sheet stack, for example.

In this case, the non-woven fabric sheets Sa having the pattern

34 formed thereon are unwound from the rolls 19 and are then



- 23 manufacturing |line can be nmade quite short. Mreover, since the
transfer of the pattern is.perfornmed sinmultaneously wth the entangl enent
of fibers, the resulting non-woven fabric sheet Sa may have sufficient
bul ki ness to provide soft feeling 5 to the touch. Al so, after drying, the
transferred pattern can be readily stored? The manufacturing nethod and the
manuf acturi ng apparatus of the non-woven fabric according to the present

i nvention magtakkedbens egnUpgdptiriui@cite i paigl adiided aifl RRd-pAYCor
fabric. 10 It should be noted that the spunlaced non-woven fabric

manuf act ur edthretehplﬁt rod 2RAmPRRI" AT ey the (18 el tdih Vil OnNs €adk be
made bul ky and wel | di sintegratable (deconposable) in water by adjusting

the energy ofrhbheabe!, 1RfiFid §@6h ¥AERERIcAN 5896 R 1BRIdYwater is applied
wat er - di si nt egratabl e 15 spunl aced non-Wven fabrics, fibers are entangled

partially intbhﬁhéiafﬁu§hé6@ SEadR S3ICFbEn G GRE shidalt ek Tergtyel Ntigs sect
with each other, so that the non-woven fabric can be readily disintegrated

by a | arge aghdbt $fadRtigr cut BXAMh e SAMGRINNBAgERS Bk dWoR0a BXSFD! €,
Conparative Exanple 1 and Conparative Exanple 2, tenSile strength and

el ongati on wehe dA@sEitLdi diesReridyril N THR (o GEhRR Sticrs kRl Shfp Lt dgr 0SS
direction) and respective in a dry condition and a wet condition. 25

(Exampl e) A Ek@eﬁnﬂabﬁﬁhahlyiPa&hh?ﬁd60~ of NBKP ( soft wood bl eached kraft
pul p) and 40% of rayon (1.7 ditex of fineness and 7 nm - 24 of average

fiber |ength) werewhbfneRd nosye D fa®R iQNsRed® FRML WHiknEhel pabedORti NG
belt. Wth setting travelling speed of the wire net transporting belt at 30

_Lﬂa\r/r} 2 ; he waleisj€tahd £atr@ by anePpht 0rRIFd Al Ry P tis Wavensf @abiég
o ° 10 by the drying drum 17, the difference in level between the
protrusions and recesses of the patterned surface may be reduced
(i;e. ¢ the patterned surface may be flattened to some extent).
However, since the pattern 34 is transferred in a wet condition
by urging individual fibers onto the net or the like with water
15 jets, when the non-woven fabric sheet Sa after dried is wetted
again by application of liquid such as chemical solution or
water, the flattened surface of the sheet Sa is restored to
its original condition (i.e., the condition at the time of the

transfer of the pattern 34), to emphasize the pattern 34.
20 Accordingly, when the non-woven fabric sheet Sa is wetted,
its entire bulkiness can be increased to provide a sheet having
soft feeling to the touch. Moreover, the patterned surface of
the non-woven fabric sheet Sa thus wetted can improve the
ability to wipe off fine dust or stains when used for cleaning

25 or wiping operation.

In the manufacturing apparatus of the non-woven fabric

shown in Figs. 1 and 2 and in the manufacturing method using



5 basis weight of 50 g/m. At this tinme, water jets were applied at a water
pressure 3920 kPa using nozzles of 100 ,um of conduit dianmeter arrayed at
0.5 mmpitch. Thereafter, using a pattern drum having the net 33 shown Fig.
6, the net pattern was transferred. As the net 33, the net having wire
pitch 4 x 4 10 nmwas used. Water jets-fd® tTransferring the net pattern
were applied at a water pressure of 2940 kPa using nozzles of 100 (um of

condui t di amghermal 8¥E€€uRin§ dppgaPaRidsththéhfet £66HhA PRoN VT WRLER hER4 C
sheet having the net pattern transferred thereon had a thickness of 0.45 mMm

which 15 waswab awér ase ¥ormet9bnt B BREOH6E-ROvERaKaLPICIBE WaEelt ajdhg
surface thereof. (Conparative Exanple 1) A fiber material having the sane

bl endi ng r at heeaBbothecdil ESOENGHEtHEPWE rvaset U Nsh O By B 1reShini £1ge net
20 transporting belt. Wth setting travelling speed of the wire net

transporti ngnbalto@tn3Pabt 1 Forntitg'pbetibat (éeatsBiin REIrOf 18 dak®
forma non-woven fabric having a basis weight of 50 g/n¥Z. At this tine,

water jets wehe paptkefl fbrmab@bR!iHr£553 @M ddPdnUEhedsBféZiee Ohed 00
,umof conduit dianmeter 25 arrayed at 0.5 mmpitch. This non-woven fabric

- had a thicknggangbo@t3Ingmband wasiHsahasSpLeEB2hatlforn@Poetion thput
transferring the net pattern thereto.

immediately after the formation of the non-woven fabric. This
permits shortening of manufacturing line. However, it is of
course possible to provide the pattern forming portion II on
10 downstream side of the wire net transporting belt 2. For
example, the felt transporting belt 12 may be replaced by
another wire net transporting belt, and the pattern forming

portion II may be provided between the rolls 14a and 14b.
Fig. 3 is an enlarged illustration showing a pattern
15 forming portion VIII according to a second embodiment of the
non-woven fabric manufacturing apparatus of the present
invention. The non-woven fabric forming portionI shown inFig.
3 is similar to that discussed in connection with Fig. 1. The
other portions III, IV, V and VI omitted from Fig. 3 are also
20 similar to those discussed in connection with Fig. 1.
Hereinafter, like reference numerals to those in Fig. 1 will
identify like elements and detailed description of these common
element would be eliminated in order to avoid redundant
discussion for maintaining the disclosure simple enough to

25 facilitate clear understahding of the invention.

In the second embodiment, the spunlaced non-woven fabric

S is formed by the non-woven fabric forming portion I, and then,



- 25 (Conparative Exanple 2) The non-woven fabric of Conparative Exanple 1
was enbossed by pressing it using enbossing rolls. One of the enbossing
rolls had projections for enbossing, which were 5 arranged in a pol ka-dot
pattern at a pitch of 2 mm Each projection had an average dianeter of 1.5
mm- and a height of 2 mm The other entoddimg roll had recesses to be mated
with the projections. The pressure of the enbossing rolls was set at 196

kPa. This enbpespdtsbeat foathat iloh ClkNessSr Bbrfled Shymenbi ¢ati@ B sfariniBugr age
val ue of the heights of peaks of the undul ating surface thereof. The

enbossed shegbry@snuserins Corpardle Vpat¥aR! efckmikesipbe tibnengihanch
el ongation in MD and CD in a wet condition and a dry condition are shown in

the fol |l ow ngattellRiA§ wlirel & JIBR™URITRIY Se V€ havi agt eleed rapleghd v&rn ) N
accordance wth a nethod nentioned in JI'S L-1906. The individual sheets of

Exanpl e, Conpara iptovidmbe 4 s Gopaast,i v8 lf heepetedintdngpt ain

a sanple having a wwdth of 25 mm and a I ength of 150 nmm The neasurenents

were 20 madeyodsédeifagpkepdttagnarbeish ogoi:eﬁ&ﬁrm bh migbuck-sndchuck
di stance of 100 mmand a tensile speed o 00 mm m n. The sanple was pulled

until it was brokenhe Therisds Reidfe DbEisaaMct WRRANPXHhBUSHHEsh ¥EsSrn
measured down to 0.1 N This value was taken as the test result (in the

fol I owi ng Talk&hdthb¥ titfe Ne23 3T 1ubrdbed anordgs | enad 7t, hen® aBRhEa piRaD
maxi mum | oad was al so

over four rolls 2la, 21b, 21c and 21d in opposition to the cuter
peripheral surface of the wire net transporting belt 2. By
10 rotatingly driving one of the rolls, the patterning wire 20
circulates in counterclockwise direction at a peripheral speed
matching with the peripheral speed of the wire net transporting
belt 2. Also, a single stage or a plurality of stages of water
jet nozzles 22 are provided in opposition to the inner
15 peripheral surface of the wire net transportingbelt 2. Within

the patterning wire 20, a suction box 23 is provided.
Fig. 8 is an enlarged section showing a portion where
the patterning wire 20 and the wire net transporting belt 2
are placed in opposition in the pattern forming portion VIII.
20 The suction box 23 provided within the patterning wire
20 has a seal member 23a, which slidingly contacts the inner
peripheral surface of the patterning wire 20, and sucks air

through the seal member 23a as shown by arrow.

When the spunlaced non-woven fabric S fabricated by
25 entangling fibers in the non-woven fabric forming portion I

is transported to the pattern forming portion VIII by the wire

net transporting belt 2, the spunlaced non-woven fabric S is



measured. The val ue derived by nultiplying 100 to (length of elongation of
the sanple)/(original length of the sanple) was - 26 taken as the test
result (unit is % . TABLE Exanpl eConparative Exanpl e 1Conparative Exanple
2Dry Strengt hvD7. 207. 105. 20( N/ 25 mm) CD4. 703. 301. 80Dry

El ongat i onMD5. 555. 587. 80( % CD15. 4612. 961%8931Wet St rengt hVD2. 402. 301. 40( N/ 25
mm) CD -1.90_ 1.80_ O80-Wet El ongationl 4D18. 1015. 7018. 20(% ~CD23. 7024. 80

~25.1p. 5 AspeAadhbe bkedkehr @nd heifor aeei Reakalpor-tingde st rgnghh andk wet
strength of the enbossed spunl aced non-woven fabric (Conparative Exanple 2)

are | ower thpattbpsengivilie2spimaeedi fehepy et ¥ draitlePpBRt 2bh Wer lBxanpl e
1). In contrast to this, neither dry strength nor wet strength 10 is

lovered in Exenphesacsns (i wgrép {8€s PIpseile i AMEMePErd® SR Jaidh flove,
according to the manufacturing nmethod and the nmanufacturing apparatus of

the present hoxgneésom wii e bpddsdasier tad {Anéh MeveN fildce can
be well maintained, so that the entire bul ki ness of the sheet is 15

i ncreased t coprbd wers abt thealdgi-ttind Be1t QUChwaVben dilaer S0paksithriéirfh f or
cl eaning or w ping operation, in addition, the transferred pattern irproves
the ability tReWrReeOhbtf tR8ndP6kting_bé1t_2 to be applied to the non-
woven fabric S. Thus, with the pressure of the water jets 22a
and suction force of the suction box 23, the non-woven fabric
S is urged onto the patterningwire 20. As a result, the pattern
10 of the patterning wire 20 is transferred on the surface of the
non-woven fabric S to form the non-woven fabric sheet Sa having
the pattern 34 transferred therecon.
Here, shapes of the net 33 shown in Figs. 6 and 7 and
the net (i.e., pattering wire 20) shown in Fig. 8 can be
15 arbitrarily determined. Figs. 9A to 9F are sections showing
examples of the net pattern suitable for use in the invention.
For example, the net may have any one of the patterns shown
in Figs. 9A to 9F, but should not be limited thereto.
In the embodiment shown in Fig. 3, similarly to Fig. 1,
20 the rollers 11 are provided in opposition to the outer
peripheral surface of the wire net transporting belt 2 on
downstream side of the patterning wire 20. On the other hand,
the suction box 10 is provided in opposition to the inner
peripheral surface of the wire net transporting belt 2. The
25 patterned non-woven fabric sheet Sé urged onto the patterning

wire 20 is peeled off the patterning wire 20 by the presence

of the rollers 11 and the suction force of the suction box 10,



enbossing is not required after drying of the non-woven fabric,

manuf acturing line can be shortened. 5 Furthernore, by transferring the
pattern on the non woven fabric by water jets imrediately after or

si mul taneously with formati on of the non-4doven fabric, the pattern can be
transferred with nmaintaining the thickness as a whole. Therefore, the

non-woven falnigc iBavilee tbGapakkar Byt tAeskaceednlBokhepeto is allowed to
have sufficient strength. Although Fhe present invention has been

illustrated and degggkhed and b 485 RAALstea®iOMR! Shywengadi RN bniheseptn 1t
shoul d be understood by those skilled in the art that the foregoing and

various ot heembbangestsOB¥ SEhO prdseddidvaiSiokh. MY PReSBISnbO@IReM: Nd
thereto, wi thout departing fromthe spirit and scope.of the present

invention. Theeel9ter {dte nz@3@3t 5| ANERIHORuSRIBNLAR 6 BG YRdensh Opshy &
limted to the specific enbodi nent set out above but to include al

possi bl e snbedbrast Soihi g podit ks eRthed nrids D 12a580Pa rensPiRassesy 20
-and equi val ent thereof with respect to the feature set out in the appended

claims. - %a tMEBTcHS pohAiMRDvh&re lthd gatddCc v dethedp#térning

non-woven fabric conprising the steps of: formng a fibrous web on an outer

peripheral swuifreceo0is oFpod® theithle 3SR §e0UndLLlesid GH abi BarvEeragd Ng a
non-woven fabric by applying water jets to Said fibrous web on the outer

peripheral swolthCefothéahéh WidCemetarF A SRy Pttt cnObn@NtRBGb4HEern
fibers; and transporting said non-woven fabric t0 be opposed to a 10

forni ng body raawing BoPt eee! erNH'n{&q(,pahrte&nje@élcaﬁp_abﬁimadvmlgf fir8hSthe®
sai d non-woven fabric fromthe side of an inner peripheral surface of said

wi're net1¢ragepert Heg hekk1es anether wé e elidrs el bagthel fifel hewi ng
said wire net transporting belt for urging said non-woven fabric onto said

form ng body t¥ankporiiagsbenti ng s dtHal teinef Saithd of Mt dolb tersai d
non-woven fabric.
entangled with each other to form a spunlaced non-woven fabric.
At the same time, the fibrous web is urged onto the pattern
drum 7 or the patterning wire 20 to have the net pattern
15 transferred thereon.

In the third embodiment of Fig. 4, a non-woven fabric
and pattern forming portion IX is provided on the wire net
transporting belt 2 at the position downstream of the material
supply portion 3. The non-woven fabric and pattern forming

20 portion IX has similar structure as that of the pattern forming
portion II shown in Fig. 2.

The fibrous web W formed on the wire net transporting
belt 2 with the gap between the wire net transporting belt 2
and the stopper member 3b is transported to the descending

25 portion 2b of the wire net transporting belt 2 which is tilted

in descending manner from the roll 1b to the roll lc. In the

non-woven fabric and pattern forming portion IX positioned



2. The manufacturing nmethod of a non-woven fabric as set forth in claiml,
wherein'said formng body is a nenber having 20 a plurality of openings,
and a pattern of said openings is transferred to said non-woven fabric. 3.
The manufacturing nethod of a non-woven fabric as set forth in claiml,
wherein said forming body is a net, and- @25 pattern of the net is
transferred to said non-wven fabric. 4. The manufacturing nethod of a

non-woven f abdtwean $8k roilgd91bfaid Nd,Nwakarmjdts VEereta agplisd dof theous
web formng step, a raw material, in which the fibers are mxed with a

liquid, is prabrdes erbsd Erem eheekiteabgpehtl Afinbel berdpherdlesurface
manuf acturing nmethod of a non-woven fabric as set forth in claiml, which

further conpoifseheawilfyint trapsportdhy BEl6d . d RARKVWENE pfediiire BEVLRE
said pattern transferred thereto. 10 6. A manufacturing nmethod of a

non-woven f akaitercgepsi 8hngnd Rehs iR i@n £bRER 68 €hé i UGV X00 ,agheut er
peri pheral surface of a wire net transporting belt circulating; and

t ranspor t$ ng fadirduls Rebus iwebrlt;@dt&mwmﬂetqaﬁ, frienipEm oy having a
predeterm ned pattern, and applying water jets to said fibrous web fromthe

side of an i ey openingersd, o tReel fe Saind Bhis tBhe J NISRAGUANIEDBEEsT Or
urging said fibrous web onto said form ng body for entangling fibers of

fﬁi d fi PL ous aweb Fightflgr fiitgtett HTIVAMRN d@brpLrtaseh | o CORE UDEKE 0B the
ore surface of the pattern drum 7 while being entangled with each
other. Thus, the non-woven fébric sheet Sa having the pattern

10 34 transferred thereon is formed.

In the fourth embodiment shown in Fig. 5, on the other
hand, a non-woven fabric and pattern forming portion X is
provided on the wire net transporting belt 2. The non-woven
fabric and pattern forming portion X has the same construction

15 as that of the pattern forming portion VIII shown in Fig. 3.

The fibrous web W on the wire net transporting belt 2
is urged onto the patterning wire 20 by the pressure of the
water jets 22a from the water jet nozzles 22 and the suction
force of the suction box 23. At this time, individual fibers

20 in the fibrous web W are urged onto the patterning wire 20 while
being entangled with each other. Thus, the non-woven fabric
.sheet Sa having the pat—tern 34 transferred thereon is formed.

In the third and fourth embodiments, as has been described

above, the transfer of the pattern is performed simultaneously
25 with the formation of the spunlaced non-woven fabric, without

preliminarily subjecting the fibrous web to water-jet

treatment before the transfer of the pattern. Therefore, the



20 for transferring said pattern of said form ng body to said non-woven
fabric. 7. The manufacturing nmethod of a non-woven fabric as set forth in
claim6, wherein said formng body is a nmenber having 25 a plurality of
openings, and a pattern of said openings_is transferred to said non-woven
fabric. - 30 8. The manufacturing met #3d “of a non-woven fabric as set
forth in claim6, wherein said formng body is a net, and a pattern of the

net is transmenugdctarsiaygdl Nins-ooy aie fitdid guitedsholre . memoiesver | ngiwes hod
of a non-woven fabric as set forth in claim6, wherein, in said fibrous web
form ng stepthe tasnsBéeréfilthe phartierh tiBepeirforfiedr eimukedn®bhi®l @ witthi d,
Is provided on said wire net transporting belt. 10 10. The manufacturing

met hod of a the-watangiiahene a¥F Faberert ke dAI1Bihg Wbrchedwsd heibric
conprises a drying step for drying said non-woven fabric having said

pattern transheetesh g Rave shix flicishthbnokadese g pARRbdR B6feffeling
non-woven fabric conprising: a wire net transporting belt circul ating;

fiber sumplytoedans touwchsuppl ¥b o fed e dirglinki, DERS tyarTetiier] paetephasah

surface of said wire net transporting belt 20 and formng a fibrous web on

the outer pebephendlilgustaeedof said wire net transporting belt; first

wat er jet neans for applying water jets to said fibrous web fromthe side

of the outer peripitReaarifdcana i9fg method and the manufacturing apparatus
of the non-woven fabric according to the present invention may
also be used upon manufacturing of a dry-laid non-woven fabric.

10 It should be noted that the spunlaced non-woven fabric
manufactured by the method and apparatus of the present
invention can be made bulky and well disintegratable
(decomposable) in water by adjusting the energy of the water
jets, for example. In such bulky, water-disintegratable

15 spunlaced non-woven fabrics, fibers are entangled partially
in the fibrous web or to such a degree that they merely intersect
with each other, so that the non-woven fabric can be readily
disintegrated by a large amount of water.

[Examples ]

20 Concerning the following Example, Comparative Example
1 and Comparative Example 2, tensile strength and elongation
were measured respective in MD {(machine direction) and CD (cross
direction) and respective in a dry condition and a wet
condition.

25 (Example)

A fiber material, in which 60% of NBKP (soft wood bleached

kraft pulp) and 40% of rayon (1.7 dtex of fineness and 7 mm



said wre net transporting belt for entangling the fibers of 25 said
fi brous web and form ng a non-woven fabric; a form ng body having a
predeterm ned pattern to be opposed to said non-woven fabric on the outer
peri pheral surface - 31 of said wire net transporting belt; and second
water jet means for applying water jets #4 said non-woven fabric fromthe
side of an inner peripheral surface of said wire net transporting belt for

urging said 8eNawe¥8heSEiBEE | LeRGtR) SPéfe 191 &hded posys fSiph1 Basfen rd nm sai d
pattern to said non-woven fabric. 12. The manufacturing apparatus of a

non-woven falesE wiseSRét fr@ahporting peild, wWitiesersthg thakenngngasheds a
drumor 10 circulating belt having a plurality of openings on a surface

thereof . 13. oFheh&BpFAGIaY It RARSINE pefl t2 aR0ROVRYRIN| 2bfié Grasesefed Orth
in claim11l, wherein said formng body 1s a drumhaving 15 a net on a

surface thergpéadhent Cia8UpattHEmEG! to "BEEM 04 FoRShovdd £l dBiusf e W | ng
apparatus of a non-woven fabric as set forth in claim1l, wherein said

fiber suppl ybaeagswsipl bgssa 4AW. Bherdls thfeYhigtet ?%tfsi Rerés AL iBaed
with aliquid, 20 to said wire net transporting belt. I5. The manufacturing

o L1 o of SORRIBRRLANE D B AT S A MR NN

sai d non-movgn fabric . .
lameter arrayed at 0.5 mm pitch. Thereafter, using a pattern

drum having the net 33 shown Fig. 6, the net pattern was
transferred. As the net 33, the net having wire pitch 4 x 4
10 mm was used. Water jets for transferring the net pattern were

applied at a water pressure of 2940 kPa using nozzles of 100
Hum of conduit diameter arrayed at 0.5 mm pitch.

The resulting non-woven fabric sheet having the net
pattern transferred thereon had a thickness of 0.45 mm which
15 was an average value of the heights of peaks of the undulating
surface thereof.
(Comparative Example 1)
A fiber material having the same blending ratio as the
foregoing Example was supplied on a 70 mesh wire net
20 transporting belt. With setting travelling speed of the wire
net transporting belt at 30 m/min, the water-jet treatment was
performed to form a non-woven fabric having a basis weight of

50 g/m*. At this time, water jets were applied at a water
pressure 3920 kPa using nozzles of 100 #m of conduit diameter

25 arrayed at 0.5 mm pitch. This non-woven fabric had a thickness
of 0.3 mm, and was used as Comparative Example 1 without

transferring the net pattern thereto.



25 having said pattern transferred thereto. 16. A manufacturing apparatus
of a non-woven fabric - 32 conprising: a wire net transporting belt
circulating; fiber supply nmeans for supplying material fibers on an outer
peri pheral surface of said wire net transporting belt 5 and formng a
fi brous web on the outer peripheral surf@®e-of said wire net transporting
belt; a form ng body having a predeterm ned pattern to be opposed to said

fibrous web pRohipSrHies @ﬁézhlfﬂt'érﬁb surface of said wire net transporting
belt; and 10 water jet nmeans Tor applying water jets to said fibrous web

fromthe side of apménpgh-ReKRNCEbr SUT IACECOhpsRAEive" Exlplld aNSRA(L | NY
belt for urging said fibrous web onto said forning body for entangling the

fibers of Saélﬁb$§§é@uﬁ¥“§9efs§ﬁnf}0ﬁm %&_i%gn%w%%%%J 311G .aNGpeN of the
conjunction therewith Tor 15 transferring said pattern to said non-woven

fabric. 17. d@BosBiMGachyisnGAPR¥ R Rind f‘@f"léﬁﬁ@_@siﬁ?ﬁi @h3denSlerdr th
in claim1l6, wherein"said formng body is a drumor circulating belt having

a pluraligy 9fr9RgeiNgs an pd1kdtREe pikidig] e - a 18itdhe oranuf@et Ud it
apparatus of a non-woven fabric as set forth in claim16, wherein sad

forming body,| 34.2-0f Y1 A9 Bel8le i Andtil 35° 1L BORRY oHa & RLIGHL B N9
2 mm. The other embossing roll had recesses to be mated with
the projections. The pressure of the embossing rolls was set
at 196 kPa. This embossed sheet had a thickness of 0.45 mm which
10 was an average value of the heights of peaks of the undulating
surface thereof. The embossed sheet was used as Comparative
Example 2.
Tensile strength and elongation in MD and CD in a wet
condition and a dry condition are shown in the following Table
15 1. The measurements were conducted as follows, in accordance
with a method mentioned in JIS L-1906.
The individual sheets of Example, Comparative Example
1 and Comparative Example 2 were cut to obtain a sample having
a width of 25 mm and a length of 150 mm. The measurements were
20 made on the sample using a tensilon tester with a chuck-to-chuck
distance of 100 mm and a tensile speed of 100 mm/min. The sample
was pulled until it was broken. The strength of the sample upon
maximum load was measured down to 0.1 N. This value was taken
as the test result (in the following Table, unit is N/25 mm).
25 The elongation of the sample upon maximum load was also

measured. The value derived by multiplying 100 to (length of

elongation of the sample)/(original length of the sample) was



19. The manufacturing apparatus of a non-woven fabric as set forth in claim
16, wherein said fiber supply neans supplies - 33 araw mterial, in
which the fibers are mxed with a liquid, to said wire net transporting
belt. 20. The manufacturing apparatus of a non-woven fabric as set 5 forth
in claim16, which further conprises dryidfg teans | ocat ed downstream of
said form ng body for drying said non-wven fabric having said pattern
transferred tQhgeat Qs thad +ABETRAGT16F (THE+DESCePSURE Titl e of the

| nvention: METHOD AND APPARATUS FOR M&NLFACT URI NG NON- WOVEN FABRI C

Di scl osed are a nethod and an apparatus for manufacturing a non-woven
fabric, in which a predeterm ned pattern of a formng body is transferred
to a non-woven fabric inmediately afterq@gsgi nultaneously with its
formati on by urging the nonwoven fabric 1nto the form ng body with water

Lo 'A%FlAgg/g % A AL. AO% ALB. AL% A% ATSAURES aods STMERTRE IV | SORARTTE Ao A
Tupki 2\ V] ca] ca] oa] ca] ea] sl oa] callcal cal a) cal qa SRS 4l cd) SIS % allcal

ca] cal caj c hpeteatSoigg 7.10 5.20

(N/25 mm) cp 70 3.30 1.80

Dry Elongation MD 5.55 5.58 7.80

(2) cb 15.46 12.96 15.31

Wet Strength MD 2.40 2.30 1.40

(N/25 mm) ) 1.90 1.80 0.80

Wet Elongation MD 18.10 15.70 18.20

(%) ch 23.70 24.80 25.10

5 As can be clear from the foregoing Table 1, dry strength

and wet strength of the embossed spunlaced non-woven fabric
(Comparative Example 2) are lower than those of the spunlaced
non-woven fabric (Comparative Example 1).
In contrast to this, neither dry strength nor wet strength
10 is lowered in Example according to the present invention.
As set forth above, according to the manufacturing method
and the manufacturing apparatus of the present invention, the
pattern transferred to the non-woven fabric can be well
maintained, so that the entire bulkiness of the sheet is
15 increased to provide soft feeling to the touch. When the sheet
is used for cleaning or wiping operation, in addition, the

transferred pattern improves the ability to wipe off fine dust,



=C3t (gKG?z: x} xsni d_Z] c] ca] ca] ca] ca] ca] ca] ca].ca] cal ca] ca] ca]ca]ca] ca] ca] c.a] c
aJ ca] calca] ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca! x#VCy+j] 8t! H-6L5t} xsnid _Z]c]c
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10 10 transporting said non-woven fabric to be opposed to a
10 forming body having a predetermined pattern, and applying water
jets to said non-woven fabric from the side of an inner
peripheral surface of said wire net transporting belt or another
wire net transporting belt following said wire net transporting
belt for urging said non-woven fabric onto said forming body

15 for transferring said pattern of said forming body to said

non-woven fabric.

2.  The manufacturing method of a non-woven fabric as set
forth in claim 1, wherein said forﬁing body is a member having
20 a plurality of openings, and a pattern of said openings is

transferred to said non-woven fabric.
3. The manufacturing method of a non-woven fabric as set
forth in claim 1, wherein said forming body is a net, and a

25 pattern of the net is transferred to said non-woven fabric.

4, The manufacturing method of a non-woven fabric as set
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10 6. A manufacturing method of a non-woven fabric comprising

the steps of:
forming a fibrous web on an outer peripheral surface of
.a wire net transporting belt circulating; and
transporting said fibrous web to be opposed to a forming
15 body having a predetermined pattern, and applying water jets
to said fibrous web from the side of an inner peripheral surface
of said wire net transporting belt for urging said fibrous web
onto said forming body for entangling fibers of said fibrous
web for forming a non-woven fabric and in conjunction therewith
20 for transferring said pattern of said forming body to said

non-woven fabric.

7. The manufacturing method of a non-woven fabric as set
forth in claim 6, wherein said forming body is a member having
25 a plurality of openings, and a pattern of said openings is

transferred to said non-woven fabric.
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forth in claim 6, which further comprises a drying step for
drying said non-woven fabric having said pattern transferred

thereto.

15 11. A manufacturing apparatus of a non-woven fabric
comprising:
a wire net transporting belt circulating;
fiber supply means for supplying material fibers on an
outer peripheral surface of said wire net transporting belt
20 and forming a fibrous web on the outer peripheral surface of
said wire net transporting belt;
first water jet means for applying water jets to said
fibrous web from the side of the outer peripheral surface of
said wire net transporting belt for entangling the fibers of
25 said fibrous web and forming a non-woven fabric;
a forming body having a predetermined pattern to be

opposed to said non-woven fabric on the outer peripheral surface
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109%& ()-L3! 1g%&'ch L RN € Séherein said forming body is a drum or
o 10 circulating belt having a plurality of openings on a surface

thereof.

13. The manufacturing apparatus of a non-woven fabric as set
forth in claim 11, wherein said forming body is a drum having

15 a net on a surface thereof or a circulating belt made of a net.

14. The manufacturing apparatus of a non-woven fabric as set
forth in claim 11, wherein said fiber supply means supplies
a raw material, in which the fibers are mixed with a liquid,

20 to said wire net transporting belt.

15. The manufacturing apparatus of a non-woven fabric as set
forth in claim 11, which further comprises drying means located
downstream of said forming body for drying said non-woven fabric

25 having said pattern transferred thereto.

16. A manufacturing apparatus of a non-woven fabric
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comprising:
a wire net transporting belt circulating;
fiber supply means for supplying material fibers on an
outer peripheral surface of said wire net transporting belt
5 and forming a fibrous web on the outer peripheral surface of
said wire net transporting belt;
a forming body having a predetermined pattern to be
opposed to said fibrous web on the outer peripheral surface
of said wire net transporting belt; and
10 water jet means for applying water jets to said fibrous
web from the side of an inner peripheral surface of said wire
net transporting belt for urging said fibrous web onto said
forming body for entangling the fibers of said fibrous web for

forming a non-woven fabric and in conjunction therewith for

15 transferring said pattern to said non-woven fabric.

17. The manufacturing apparatus of a non-woven fabric as set
forth in claim 16, wherein said forming body is a drum or
circulating belt having a plurality of openings on a surface

20 thereof.

18. The manufacturing apparatus of a non-woven fabric as set

forth in claim 16, wherein said forming body is a drum having

a net on a surface thereof or a circulating belt made of a net.
25

19. The manufacturing apparatus of a non-woven fabric as set

forth in claim 16, wherein said fiber supply means supplies
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a raw material, in which the fibers are mixed with a liquid,

to said wire net transporting belt.

20. The manufacturing apparatus of a non-woven fabric as set
5 forth in claim 16, which further comprises drying means located
downstreamof said forming body for drying said non-woven fabric

having said pattern transferred thereto.
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