; e3e<:vx6TUL 13/11/2002 DESCRI PTI ON BULKY SHEET AND PROCESS FOR PRODUCI NG
THE SAME TECHNI CAL FI ELD The present invention relates generally to a bul ky
‘ sheet with a | arge nunber of s projections and depressions, nore
particularly, a bulky sheet suited for use as a cl eaning sheet or a
sanitary article, such as a mask or gauzel and a process for pridducaa®g t he
sane. BACKGROUND ART Japanese Patent Application Laid-Open No. 8-1 S8226

di scl oses a bul ky sheet havi ng unevenness, which is produced by entangling
non- heat - shrinkabl e fibers and to hi DESCRERBION hri nkabl e fibers (crinping
fibers) into a unitary nonwoven fabric and heating the nonwoven fabric to
devel op unevenness. However, the degree of unevenness of the bul ky sheet is

relatively small. t.her I t | i i gets
denser and stiffer Bﬁlgglquéﬁm%m?{}ﬁoﬁgéﬂﬁ@gﬁm
consi derably reduced softness. Furthernore, the heat treatnent for

devel opi ng the 15 unevenness raises the cost of production. Applicant of
t he present TECHNICAINFIEIAYi ously proposed a net hod of producing a bulky

heet i Si t f abr.i £ib t t
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a heating unit for shrinking the network sheet. Addltlonally the pattern of
t he unevenness (projections and depressions) is ruled by the nesh pattern
of the net WBAKKGHGROUNIRARIEe t he nonwoven fabric follows the shrinkage of

t he openi ngs of t Ch: S t t Lierns
of 25 project i‘onybglrl\%% eétgnet s E&tlgﬁ M@E’EQW 8|1§£?;i6fgﬁ§lﬁses %%u[f& el
limted. Jamemmms Apth astpreducediby- emémglm@ nan-Bearsbenkibie |ﬁ(bs@sa@d
process , gf mgﬁg,uwgs Mé’%ef-sag&‘irﬁ pRRVEBs AT {aRA bR BVl Efbfic and
conprises cafryin per a a cdrrier belt "having patternin
proj ect i onsh %ﬁagaapl JPAHOKeTY w@st@u:develop angvemnes 00 Hoxegver, Hie iegreai p
downwar d 1t oydeRendds® &St ﬁﬁg&ﬁﬁftsﬁeétolspfe‘?a‘iﬁreiyh§m£!lbeFuﬁHé}r Qﬁ@tl;fr‘yep%éhet e thel t

t hereby form ng an_uneven pattern I e entan%%# % s. According to
this techni ¢iapingl fiese gutsnéanaervend stalen en Weing haatad; prlyytouprovide 3 shaet it or
desi gns canchRidaPivh Teshiceld %meﬁmm&héﬁmrhct&aﬂwtu@ﬁmw fdreleveltipfhd ke OWN
t hi ckness and 1s not bul ky. s RE OF THE I NVENTI ON An obj eCt of the
present 1ﬁnv@fFFtVP6fFPSF§a1%e(§%‘?€RFFG%Pfé?dﬁ‘i‘:}lq{ly sheet having a | arge nunber of

proj ections and depressions that feels soft and agreeable to the touch and,
when used as a cleaning sheet, is capable of picking up dirt or debris from

gr ogv ]?fs of | f1 oor Apgliewnt of ﬁibeﬁreﬁnt ireftonprevivuslyt proposed pphethod @8 preueingtaiat
is | 1 cul t

t | Al
b ott  or -tk shed ReTtoinh, fteshefBhing hoSiivan 125 SPAG ibir caghgpment
pr oduc: nght ig&ll;wlnlewah&meet Ahe shkinkiag ahg emt\sonkf shicbee bpr ke rdpplicat@at iooforar e
aCCOﬁp | sShe
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of said fi b‘équlgﬁgPlsdaﬁ Wcévg?"yh {hoari% @fa é%ﬁ%é‘gf‘inﬂ 6’ rg(y

Ej he mul tipl ﬁ\ebtend&damlmnyehe pittedRofitlel tneverngey @ositctionk and dbﬂsuess‘idms;tksmsal
irection t ereo

nd _sai d.projecti d sai d,depressio n|n t he
Chape. 1 har Bt e reeger B hHiak SR Nech Rectns Ripn e AR o e
preferred ngiriakapd the bpehifgser thé ettt Iclestesthe aheveangs) Sil‘ﬁérefdite thé Fﬂ:ﬁer@s‘ of
wat er needling q fiber, web to ntang|§%the const tutl 8@ ers of said

fiber wed wirelecuonspngidepressinng by giyentathgs eeé@{fr transferring
said fiber aggregate onto a patterning nenber having a nunber of 2s
depressions and projections or a nunber of perforations; and projecting

part of said fi bﬁbar’r’@@rl%é{teApﬁlidatléﬁlEhldiﬂ%ﬁSI% 08329255 disdloney hopratésenst t o
form a nunber of pr oj ectlﬁgg rresponding to sahgkﬂb ressi ons or sa
ge

per f or at | or¥oducing| npaeen Wﬂgﬁnﬁﬁ\?"ﬁbpwqﬁl Qpfises CAEYHg €Tor
having an ajgoregate on a carrier belt having patterning projections and applying high-pressure
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pernmeability of 800 to 3000 cnB/(cnRsec), s o the energy Em and the energy
Ef are applied to said fiber web and said fiber aggregate, respectively, in
such a manner that the energy Em and the energy Ef satisfy at 3 |l east one
of the follow ng fornulae: 200 (kJ/kg) < EmtEf < 1250 (kJ/kg) Em 10 < Ef <
2Em 3 13/ 11/2002 wherein Emis an energy ahich is applied to sasdifpber web
to formsaid fiber aggregate by said water needling, and Ef is an energy
which is applied to said fiber aggregate to project part of said fiber

aggregate o (A c .. shed by a
bl Ky eheet aBRE b My Syt 5 ( ey deePit REARANE FBLP R GRRTb TR
fiber web alrhdrehy nfetmingk ais hmeven paitenbwhily emtmghnglahe rfipess. nuAtzerding to this
ro'ections nd de Ssi,ons co i.n a |ber at e

bt t utt g e BBERT AR, ENC BBF b ita? Rre BACEAER or BTy sanche
each ot her dﬂ;tamed dhenadravovea dabricgnactbef thicktrethareivs awgltieidkndss bndaisdioobulky.

thermal |y bonded to said network sheet thereby formng a unitary body, said
projections and said depressions being forned both by rearrangenment of the

consti tugi nﬁﬁ%ﬂégﬁﬁfof?ﬁ'ﬁ"[ gﬁ glregate by water needling of said fiber

aggregate an g manner of said fiber aggregate al ong
the 1 s thi cknesAncbbu@d:tqfdhe tmeseebinveamh ssatad pwviieet bibkysstwat hadngl a large

depr esst onsuhd! it i slAPBeA RSO VL RSTBELYE BTl APUBCACRGRI! o0

acconpl i she SrerT e qucim 86t conpri’si ng
the steps othatde asere dleamigg ahédtpisrcapatile tof pecmng\gp dirt loe dchlmss fromugriongesf ofber s

of said fibgl, Yi{?j?rz% i LieRAE B Al lre! g@lgggesf 81{) n}lﬁg 1sac(ljli‘fi&®toat%gl599%1§1

super posi ng sal er aggregate on one es 0 net wor
- sheet amd peomvesmtidnal clhmngsheptsbondl ng said constituting fibers to said

network sheet t hﬁﬁ@t{ﬂ%@re oﬁ{em 3¢ tﬁ%gﬁés%ﬁ'tr YavRREN i E@ﬁ&? \]8&&;' n&g?e?}eq éﬂo@gsrs of

aggregate onto a pa avi ng a nunbe ressi ons and
proj ect i onsprodugnmﬂwti@ilk}b‘fhepferforatl ons; and projecting part of said fiber
aggregate into said depressions or said perforations to forma nunber of
proj ections corresponding to said depressions or said perforations, said

patterning rrenberh@awdu%gotgeétb Iof Kﬂ@%&sa{t lﬁvéx@ma%rmc&ﬁpltma g @Buﬂtyrsheet
perneability of 800 to efrgy Em and the energy

Ef are appl $ueprisngsafiges ?&%Fg%ﬁxmé bé’a‘iV%FeT P?féi}m&@&a 1t aveby gaigh butky\sbest i n
such a ﬁgnnl‘?e[v1ﬁ§1§tnu§ﬁb%r%'ﬂ ctigfsadid d eeselaﬁg @Mmgﬁs@gtshﬁif ﬁbé‘taf te qar of

the follow n fqrrrul 1 11/ 2002 < EmtEf
10 < Ef < 2BERjestigR wdeﬁﬁnrgssms RS 9"&# h%g rsﬁmg@ae%o 4 ?ﬁtlaﬁﬂ?gweb

to form saifibdrs T satDibegag egatesw dzamtrﬁdédlﬁl%e@flsﬂﬁ fibétdadgregate afd yeti@y
which 1S app blgfﬁhﬁgﬁ agla?r}q;lhge% (2?'% gérggattg a orng] tﬁg tthxgl?ness %1rectlondthereo?r

aggr egat e
and said projections and said depressions retaining the shape thereof by themselves.

20 The objects are also accomplished by a preferred method for producing the bulky
sheet comprising the steps of:
water needling a fiber web to entangle the constituting fibers of said fiber web with each
other thereby forming a fiber aggregate;
transferring said fiber aggregate onto a patterning member having a number of
25 depressions and projections or a number of perforations; and
projecting part of said fiber aggregate into said depressions or said perforations to
form a number of projections corresponding to said depressions or said perforations,
said patterning member having a thickness of 5 to 25 mm, or having an air
permeability of 800 to 3000 cm’/(cm?sec),
30 the energy Em and the energy Ef are applied to said fiber web and said fiber
aggregate, respectively, in such a manner that the energy Em and the energy Ef satisfy at



BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is an enl arged perspective view of
an enbodi nent of the bul ky sheet according to the present invention. Fig. 2
"is an enlarged cross section of Fig. 1, taken along line A-A. Fig. 3is a

schematic view of an apparatus which can be used to produce the bul ky sheet
of Fig. 1. Fig. 4(a) is an enlarged plan xi ew of an exanpl e of 1a/pakve? ni ng
menber 27, Fig. 4(b) is a cross section of Fig. 4(a) taken along |line b-b,

and Fig. 4(c) is a cross section of Fig. 4(a) taken along line c-c. 15 Fig.

5(a) is a [ t : eV WM .anot her patterning nmenber and Fig. 5(b)
is acr ossqggsit%?‘gﬁkﬁﬁﬁéhgwwgt}?w&?%g menber shown in Fig. 5(a). BEST MODE
FOR CARRYI NG QUT THE 200/EWiigN EeERIRY0 ddi&eh according to the present
invention will be des %Wg@?gp%{%rticul ar reference to its preferred

ac

enbodi nent by way of ng drawings. 2 o As shown in Figs. 1 and
2, the bul ky shewhertlh Bin ishdrsenpagy inhidhais sppliediitosaid fitser avsbprsfoimodaid fibeder

te 1 which is f b ter- li fiber. b d t Kk
Shoet "4 ahi taPteael bF el Beten dpdtfie anf et FReerey RiisH BororlgriogRide Eheand
t he net wor kaggnegate # projeon pariuot sailr fibeb aggregate whisaid patiernirighaembaonsti t uting

the fiber web 1 (hereinafter "constituent fibers") and the network sheet 4
are entangled with each other 2 5 by water needling as described later in

detail. As showny QS . e 10 . ki st surface
10a and a secondTislg?ﬁg%g ai%%}gg%%c%fng t“gﬁ%ﬂ’%gé’“\kﬁéﬁ tsﬁ‘te?at Cgorngbgﬁm%ugngé?r %%grega?e
proj ect i onsfozme® by .water wgedling ofja fibanwelb and adetwarktsheetpsaic bulkprshery Habing a

j i 2 P f i 3. 3o Ki h I
Do 2oL 00y puBhfob LSRR BB gl pEBEAAR SRR,
ar e 1appfivers nfisad fiberf aggregarewhictl aps entanided ivithaaclegthenby ped weater, neediity

havi ng t he f Al ich s | N Lap. Vi ew.
The. Pst ancaenBfudienpfH Nitl dhalltfliulyfy kOG- SaBHLAN fod rper B optle
still prefesatitarg body? sarf projedtionshemt seidit depdéssioos i being dfarmedi bnthX by

i ndi cated i j j i i i .
preferably %a{f%lggfg;e ﬁ?ngfﬁgﬁoﬁg&mé%ﬁ%ggggﬁ 8firll)ore gc rél%attfgf%gf:gﬂngg&@gi Orfcff 1éiat ed
in Fig. 1 ofibdviaggregate andehp sl maitple bending rmegnaer obnsid Xibenyagpregptaralong the
conti nUQWS i § it r | ' k :

pr oj ect ?(gl)nsﬂlgE kng%cdé%gg{% Q%g‘{??’l %I{dgéra\gfa S e%g? géognﬁ/gal#rdégé)r? Sleotng Eeetg{& tﬂl('t;'l-gg?%ee'abl e
to the toucﬂhemgbbﬂ@msdb'ea cl eani ng sheet excellent in renmoving dust in
grooves of 1 o flooring or uneven surfaces and catching and hol di ng
relatively large foreign matter such as crunmbs. Wen the bul ky sheet 10 is
used as a cl eani nRe b}t ard dlsd SccBmplishddas) 4 prefiRidmsthe€ forl frediRMg the bhaye
substantially the same configuration of the projections 2, i.e., the shape,
size, and sPSE} RPIISHETLE step &él performance. It is particularly preferred
that the total IlkaRf@dedlingtdfb& wElLed eftafiglé the coMeinagOfiltbrs uf bald dibkPlvdpe 20

to 100% especially 35 to 100% of fhat on the first surface 10a. In a
preferréfl eﬁﬁﬁ&?%%b‘?”ﬁer P%?%E’L“?%‘hﬁ CTARBLEAI% st surface overlies a

?ﬁpr essi Ont?: on a;p&qmmgtssid{ﬁt&?laggn‘teﬁatamtdmersid@rcfﬁfb?ﬁr sidlehmm@kwem shestraide of
€ projection S S anti a € L.nverse o1t ,L.he S € gepLressi on.
20" The  pr of Rt BrbSsRel b PinscRaid scnsthB SbES 15 seid dervlk Bhesb essly ogtg

and are forgmsitaeypbydy the entangl enent of the constituent fibers of the
fiber aggregate 1. Unlike thase projections forned b artially applvyi
heat and pressur?a‘lsg”flﬁ%ls?fsglll‘fétaiggrelgé@i P BRAMErHRS “%g eéi’éﬂﬁg@, “'Sﬁ]i’%s‘i}?ng
to causest hegpiekioRoast prdjectibss Wﬂt&ﬁﬁdr@ﬂ?er?fo@ﬂdnst; bgd depressions 3 feel

eani heet, in 2s particul ar

agreeable to the tough. en u as a c n .

floor use, for cRBIGHES PEbel B Eger%&gawn&w?%éﬁpge%s@em i Perdoreionsince
in catchi ngfosi@ dueltiér BPpfbjsctiondedrfespbiditig totdald depsions bt il pérfarmicifs, t he
projections 2 can 426 desj gned To the gontrary, . the

\ reely as stated ahaove.
configuration ofS# é’%@%}”&c'ﬁ“ﬁ"@;ﬁr g?‘"?&él Huaw%ﬁ gt 10y &3 dRip &F haningyhalise

Pat ent  Appl dmkailitylcH 800 @ 8000\ /@md%et§3 supra, being formed on thermal s o
shrinkage of a network sheet, is goverhed by the nes attern of the

h
net wor k3&heet withp enpigytlem sndethganerdy BEaregapplied 1o spid fiberoweh and sgigefiber
proj ection 1 jq@ﬁ
rearr angemza r%ﬁ% ?%s%ﬁﬁg%?zhngg? rg?rﬁ{eﬂgﬁggﬁgﬁqguent %121? %%r g{eﬁ%)l?{]sgﬁgft I on
of wat er ndeastiongof thedgllowengifermdas:r shape by thensel ves. Accordingly, the
projections 2 and the depressions 3 hardly col |l apse under | oad. Because of
the presence of the projections 2 s and the depressions 3, the bul ky sheet
10 has a | arger apparent thickness than the thickness of the fiber
aggregate 1 before formation of the projections 2 and the depressions 3. On
the other hand, the projections formed only by shrinkage of a network sheet
as in the 5-25763 and S-192285 have no shape retention. Assumi ng that the
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needling is again subjected to water needling on a patterning nenber having

a | arge nunber of projections and depressions or a |large nunber of

* perforations to have the fibers rearranged or re-entangled al ong the

proj ections/ depressions or the perforations. As shown in Fig. 2, the

projections 2 and the depressions 3 are formed by 3 o nultipleihepdifg,

manner of the fiber aggregate 1 along the thickness direction thereof. A

| arge nunmber of bends formed in the fiber aggregate 1 correspond to the

proj ections 2 13/ 11 a h ipns 3. While the projections 2

and the depressions 3£§(?@3@‘§?%§d“ﬁ@p§géﬁﬁﬂ§‘§§em of the constituent fibers

of the fiber aggregatBEmll0 dEfriBmiBi on of the constituent fibers caused by

mgrating the fibers.ip the projections. 2 t rd t.he..depressipgns du 0

i oh-pressure of Wkze B arLemph edlis anbRET b sy e el B s b

formation ofggpégareby isaiiswatennedllig, AaPIEISIS| @Nencdgy hhitts inoptidd (toadaiddFibar €ss

of the distribution of, the cq sliéuent fibers r.gsul ts.in un{)avorabl e

formati on CASERYAALEIO; RECIeHPask of; said hsh aggregat op saidipaftraRingebely exhi bi t s

enhanced bul ky structure in spite of its |ow basis weight. In contrast, the

nonwoven fabric disclosed in Japanese Patent Application Laid-COpen No.

4- 327255 haBRIEF DESCRIPTIONOE THERRAWINGS® present to invention since an

uneven pattern Ls provided.in the nonwoven fabric caused .b he, f.i ber.

st r1buti on dubiE g et iR, AEREER Ew. G bl SRRt ¢ B By gt ne

change i n aamordingfo théerdsetiénwentiont he t hi ckness direction thereof. As a

result, it is f POSSI blle f(gr t hi sinonf\ﬁve tf ebric(): t@ a&%eve hi gh

bul ki ness. Ml t lSI lsoaéh?ﬂ?{ée FrophECHYHE 59878%5&% e UG 8Hd over its pl ane

di recti @o i ncl uBigng it & echenwticivievd iof ex hpmanatQdViBhichnmhdre dshé te prodacelthe bulky

direction . | ti pl e bending of the fiber aggregate 1 without fiber
(%%éta#\%%‘ 1P g ggreg

distributio achi eved by controlling the energy applied by water
needl i ng, as deEigr #@ds hmenlargedpdameigweet of exampde nfj a patteinegemambert 27 Rig. t he

bendi ng ratjaQ, .t ' A e 0 .1 b t bul ky
sheet 10 ha}}s(%g i c{grg gﬁﬁ%éﬂ&ﬁ gﬁgi}gh g&‘? \g%]éleg qg)\é\fggtne% ?’cﬁl?gﬁlg@ ‘&?#S%a"?{’?scsu&g"r“ %l to
15 % 2 o THig. d@htikey alwhgtine cpx oj ecti ons 2 on one side of the bul ky sheet

10 is pteferably. S i ] i m on
any pos??i on onyllgha at) gsi %E&SW p H@E\;ﬁﬁgg’g”r‘” 5?%%‘?_(}%% pég%gﬁﬁ?%/ﬁggl&gr %{@o$é'c€@%%s 2
and the deps eros$ seetioBofithe pditepingauehbertsbowain Bigh Atde, and the bul ky sheet

10 shows nore excel l ent perfornmance as a cl eaning sheet in catching and
hol di ng both small and relatively large foreign matter such as crunbs. 2 s

It is prefegrs® MODE NGRTCARRYSRNGOUTOrHE INYEXN@ONppar ent specific vol une
of 23 to 100 cnﬁlg, pietrticul arly 25 to 90 cn8/g,, esPeci a,Ilé i{%to 80 ¢nB/g.
oY lhbe

Wth an apparentT kyi ghegd)| asrerdings &0 tthe Pressnt dgyegtion pyi sgihsd: Wit

when used agarficiflherRfrfibeIb8RtprefeBid Rabeditient bg WdyYofl the %.bkfdcnixrﬁh?ilﬁyc&awings.
conformng to ooves Qr uneven surfsﬁ‘g f an Obé cl eangd to,
a

g ect to, b

catch up®di r4s §hown ig; Kigsndtnd 2, the gt dft° E}Eﬁiﬂaﬂt"“&élwd«é‘%@eﬁs o)
100 cnB/ g, ¢dmpdskdrF atfiber iaRfregttest WMA b F6:@MBASLY M@AtdraleedingOd fibewthiafikness
of the fiber aggregat tilecfggrss. t Qo éen%l whi ch {my cah?se diffi cu} tédl n
hol ding f or RAERTkIFEs Which Bps,insisl 3be ¥her' aSfEeatent. SBR HPor AggEBatvel pad the
?gf } _neddtg ﬁ&warmsm%ih arfgnﬁ_tu ghifeel rﬁa@dhﬂﬁb}?g}%d ﬂBer@FUMétﬁ?ﬁng ttt%]ecﬁlts)@smb 1

efi ned bej,o .he hasis_wei, 0 e fiber aggregate asi s
wei ght of LAY eonshent ﬂb?fSﬂsaed,tL? seigseek shestf atee taaéﬁﬁw@h Offer
preferabby HpwaRPneddling antestrbed fatet ity @éteile of 18 cn/g or s nore,
particularly 20 cn2/g or nore, under the sinulated |oad in a cleaning

operation. The upper limt of the apparent specific volunme can be 100
cn2/g. As shown in Fig.,2,. the bulk et, 10 | s extrenel | k havi ng a
| arger apparent ‘f‘ﬁf@é’%&élﬁs'&ﬂ@%itg@éﬂg%smf\}\QB?F‘ih@?ﬁ‘i‘rﬁ%ég‘tdaﬁégﬁs?)‘?? he
first surfagefaé®aonadd i proverdesith @ PréMuaidet B pRsectiogs 2URf. ageojé@inp frbran
the fi ber aggregate 1's . owmn thickness 1 q t. _The agefgrené t hi ckness T of

the bul ky sPeetide to the other o AmpRg the proiechons ¥ |4 & epressions; 4, 3 .nm
to secure agpkifg RARRolk Bhéehin&aet to make the sheet bul ky and suited for

use as a cleaning sheet. The thickness t of the fiber aggregate |, which is
deci ded by the basis weight of the fiber aggregate 1 and processing
conditions, is 15 preferably 0.5 to 4 mm still preferably 1 to 3 mm The

hei ght h of the projection (see Fig. 2) is preferably 0.2 to 4 mm stil
preferably 0.5 to 4 mm The thickness t of the fiber aggregate 1 is
nmeasured by observing a cut area of the bul ky sheet under an optical

m croscope with a load of 15 gf/25 cnR (=59 Pa) applied on the bul ky sheet.
The bul ky sheet has an el ongation of 5%or |less, in particular 4% or |ess
in the 2 o machine direction (MD) thereof neasured under the |oad of SN at
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Next the fiber aggregate 1 and the network sheet 4 of the bul ky sheet 10
w Il be described. The fiber aggregate 1 Which constitutes the bul ky sheet

* 10 is nonwoven s fabric formed by water-needling a fiber web to entangle
the constituent fibers with each other. Being fornmed only by the

entangl ement of the constituent fibers, the fiber aggregate 1 glsl,owshhe
constituent fibers a higher degree of freedontas conpared with a web forned
by thernmal bondi ng or adhe5|on of its constituent fibers. As a result, the

fi ber aggregate ent erties qf .catching and h g.forejgn
matter, ggucﬁ as #écﬁame n Kig. dy t‘a%gtOJe%lﬁas edl s G %I(B“’Ph@XB afvizer: d

const i t uent provied iffa iég@laf ipRRérnaeatheRtAfiky thel ﬂﬁb@@@% mb@ita@<wHRh s 16@05&1
descri bed i n Applicant s previou plication, 525,397, colum

li nes 3- 10, NATFRAY HEtSPIAR ViSY-t .Btﬁsflaﬁnwﬁ%weet@e mé%?twnﬁ REBAFois preferably o

reference. Thgnf,isbier ré‘ﬂ%‘tﬁﬂ@tté TimeY §f ﬂfeaéhbé’t \ﬁi@ﬂ{ éiréﬁtoh'(ﬂﬁé&no‘i\ax'tﬁtﬁczﬁed 1n
fi neness of 5 dt'ex or | ess at an apount of ght nor e,
b pretsapy

particul &r BigslgqrdkDgp th@s@“téﬁd"&ﬁma#ﬁ‘étﬁtt%?o ‘719“ f%‘ 4dp tﬁﬂp@a o ﬁhq“ ew

of preventipgsuifiAMAirREtién fd?fe@ﬁéﬁ §Mindicafe@lifFig.N oI inb@is éﬂgjd%ﬁé‘ﬁtf 1TheanOI
enhanci ng and mal nta| ning the bul k% structure of the fiber aggrega In

addi tion, tPrISSHPRSYZ gREAE Repindli centigrans dm thervidgund /@tle%&tbwwfsldbr@e%ons Otthe
advant ageougley cat}fetbra cﬁ&tt i‘@ﬁa@ed i ﬁicﬁ nteR/alselct ostwcbtaﬁ@ tﬁtadheetartﬂagreéamemen

it is used as cl eanlng sheet basis 2 o_wei ght ber aggregate
1 and the | @ntjtehtoe}f: twé reovide ia aléﬁtms ishegtsexgellent épe@f’@d"%c étﬁtdnnam%%t f

use of hhe Hyddng ahﬁet;eﬁ &rf&hﬁﬁﬁ@&télﬁ’n%ﬁ‘ﬁi RE1emESeRAALY Iatge Fh1BignGRitteaRECH he

| i ke. For exanple, for cleaning use fi ber "aggregate 1 preferably has a
basi s melgh%S%P“@® to 100 g/n2, particularly 40 to 70 g/n2, and the
constituent fiber preferably has a fiber length of 20 to 100 nm
particularly 30 to 65 nm in view of the prevention of 2 5 unfavorable
formation of hoI w:hehnhé belkphéet 19Heaiedldd d ¢ledrisg dtwr teis @frefbﬂ'r@cﬂﬂﬁﬂioﬂﬂmdes

enhanci n t c e ructure, and ma a n n
Ctructure. et obivCaratily fialbe Dhnefaaral My olsifencl 1o depgen
or a lubri Cﬁﬂé anﬁlsphcmg,rtol e @yeal tpeefosmaricec e Itpis ypaitivalarlyr prpfrteld dhatathe téral

fiber ag ate d can sy b st, or conbi ned,w a ricant jC

| mar t o g1 ofe o5 0% 2% Gk RaT By & besol, A0S TGP P AL 100, aRBY ¥l
accordi ng tw@/h,mﬁwhesmtheeﬁnﬂsosﬁrfmetlotaaslraa peefevosckerbraiiment, iarpgojdetidth2 ohider
aggregate l.as descri be revi ousl he net 4 Si

10°13/11/ 2085 & r% e r?gs?t %g’ressﬁ%m;| = S@@"i‘la %‘ﬂga"rﬁet V\I;Br E&éﬁe:rePPeﬁé}%d
preferably bmbodameaﬁ rshpm o€ ahe Iprejyctohn D18 sllbstaﬂ(}mlycﬂ@/ ihverds ef)the Ghiyer the nds
of network ggbegstm d,han the resin net such as nonwoven fabric, paper and film
can be used, "provided that the air perneability satisfies the above range.
The constltuent fibers of the fiber aggregate 1 are not only entangl ed

anong t hensel ves but entangled with and/or thermally bonded to the network
sheet 4280 that The pmietipnsReend thg @@rasmbﬁecmlsmb@ Hibejaggragateloand are

strength. TREmBEIHR loySihecinal it itk Qfidedtinas o METAIRE Mlrcaliel . 600
p, m parti cuI ar é@wo p, m a mesh si zeag i stance bet ween

adj acent neVnlikg G%Pr%ﬁﬂl?nt Bursr@drbmpaﬁsﬁﬂma@alyamgbe apd possyfmto theempplastisr k
sheet 4 caneelp ﬁlﬁ?‘?rbrgfﬁor fe?émﬁ%a&ﬁi)@ssm@"ts cfaﬁse”tﬁéﬁﬁdl %ﬁdlﬁgsﬁné'p?&@cﬂdhs 2 and
U.5.5,525,39/7, co rel at ed portlons which are
herei n i ncothgodepressiony }@%raéﬁ@éble%thﬁat%‘lchal Wheni wigd ugs FI“Féeﬁ%tg/\élﬂ%t’sWeet
4 may bggth 1 aRfph 11HE Y asthtthﬁoektttu SXRAENHrFIPmaRdY A&l NS
such a 2gt rgmhegtéwrrgge&?g&tﬁ{ P@éc/]t}lrelrlrg(?t 8 he plressent .%@nt.’é‘n The
net wor k sheeatchingygtbhelding dubte haiglling, efeir i nkabl e materi al coul d be heat
treated in the course of producing is a bulky sheet to provide a bul ky
sheet with an increased apparent thickness T and sharper projections. The

bul ky sheet 10, pRNRYAY rEt‘?o"h BPthebﬁ%#cﬁb&@ f%ﬁ%et&s n@@%‘ieel%»hﬁd Et'ﬁteﬂgatfbfvet he

network sheet. Alternattvel when t sheet i's subjécted to_heat
treatment, Tadheepnisay, ﬂWeéanﬁgﬂéﬂt@ﬂaﬂf ShetﬁgleﬁtIWa?f ther blﬂkﬁgée%fdescr%eér I ess

as rreasured ?ﬁié%? Iiagéht? A]%_‘Hﬂggtlt?ﬂ ng,‘dfde@?ergl\ﬁ Lis 739'%1%5@%% tmidl St trabhy has

a basis wei 0 ticularly 40 , to secure a
feel of 3ﬁmd31rmkget¢iﬁa:k¢tmkahmt nmtbwmdw theameshipattemyof camwmbsm%ml nt
of strengt cal use, the bulky sheet 10 preferably has a
br eaki ng s?lrnglﬁg(?ﬁg 40%99{1&? 5 N, particularly 7 Nor nore at the wi dth of
t he specinmen of 30mm Wile it is sufficient for the bul ky sheet 10 to have
the breaking 2 5 strength 5 N or nore in any direction wthin the plane
direction of the bulky sheet 10, it is preferred that the bul ky sheet 10
has the breaking strength 5 N or nore in the cross direction (CD) thereof
mhlch dlrectlon i's con5|dered to exhibit the Iomest strength mnthln the
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12° 13/ 11/ 2002 sheet 10, and energy efficiency in giving the bul ky
structure. For the sane reasons, The patterning nenber 27 preferably has an
“air pernmeability of 800 to 3000 cnB/(cnRsec), nore preferably 800 to 2000
cnB/ (cnm2sec). Details of the patterning nmenber 27 are shown in Figs. 4(a)
to 4(c). Fig. 4(a) is s an enlarged plan &i ew of the patterni ng3prenizen227.
Fig. 4(b) is a cross section of Fig. 4(a) taken along line b-b, and Fig.
4(c) is a cross section of Fig. 4(a) taken along line c-c. As shown in

Fi . 4 to 4(eg) : j j f j i
279 and el | cal - e URCRBRBEY B (HEHBHeseidns SofBEbD dioecld Beibimat §7S
circul ar orreatrangsment swdt fesentangdensent ofr thancpndtifuentp fibeds| by the aetiarh ofitwster at

| i yal . . L ght. 27 . f Ly ..
Che S pi Hisalik they B fi® LB B andlifvee? T ASORURIE 6 BRIGBG 2208 o
adj acent t wdepsessiming I3t handly ewli2se. unerlopd adBecaase of the predencabf thierpesje@idnsitave
h I . ; [ . . helic . 27b i
e of Pobil ik S BEIIBCL S BIRE (MEeePAd iy LBl ReallRl e it s ' °
whi ch are cthickaess bbrttleditsr daggnagass de beford domnationoof shapedjecti@ss2 sact itlen.

o , . S ngl i t - W I d. Th
el § oal i r SBeRions ", FOLIHE Qher BT (B oTBEG i BimEF bal of oy, of 1
centers of nétwotknsheebassini the 625768 med S5 922Bvhye mashalpk eétentiont heAsstmiiggthbt
i 27a. t i ; i i Ki i-ngl
1772 BRUBEGE ALY NS, R SRCBED Ble AT AP B,
27b ar e 1padprogdctines £il vo retaint heini shapesands woBldo réadily hevllapseodiVihert usétbas a n

Gepi ct s an SPRIBEHER o thloCtes Y SRUCAEbrbRedcif 7 e BielissCoh ST AR ¢ e

st rai ght wi high sRafm ratestion iscoxeellenpint eearang gwoyes erhmehei surfacesndecafchingnand

depict a ci i I i I i Lon. (As, sh in
o, a(h) . PRl Rl o 0 Aksd 380urdhel 1ee BobThidly’ BRYL 54 Goba" B
val | eys 27ebulbysheet 10 issuseglanndachedto prlearing Yeol seshnast mbpt hEhs shape gétentivnr es
27a). lnpcshar [ g e ' [.ons
and depiiesiaumhéniiRBliehe AangRID 2k or teRRa bRt )Gkl Bl SF e
vicinity, whbertagaregaterowitl thegiepworkphesidnt ed by synbol 27f, while the term
"depression"” neans the portion in the mddle of two adjacent peaks 27d
which is represented by synbol 27g. 13 13/11/2002 The patterni ng nmenber

runs in directi oMhe shap¥l fcértidni 6 feprojéttivhs 2Tha Bk SdvaRagdaby IR \Wdtence

adj acent straight wi.res 27a determnes_the |length of th rqglectigons 2 of
the bul ky sPRéwEen the iniHal qpnaernh ghigkneshot e sheat idsich {oegp?d? 25 o §VEP RS
the pit cht Odindt dnfe ap leﬁet'lhicﬁﬂiéss Qlﬁudémldzag gifsgs%rmsbn}ittg:ﬁch%?)y\mgdmt iﬁa sthulah

cross section of the .helical . wire s, eci des , Wi of ,the

ot o1 66t FansioadRPPHIFRd B,AGNg GPoRHi dRFeREBeq BIOMEs 150218 neThs: sBape he
hel i cal )vvn rﬁt%ﬁbn (i bﬁfammhen thad rtll_@a-aﬁlﬁxp»es/rba?rtl];ee pigeckiohd lz qhd&h%dléprés‘sidrr]ﬁm Br gﬁs
section) regul.ates the. apparent i ckness af t esul ti u sheet . e
appar ent t h&ﬁ?@sﬁ’e{}f‘mﬁ{@qpﬁimq titl"'f‘ﬁgt%ﬁ GF?(V"gﬁ’étéf‘lE]e%éF‘gg“?fé ﬁg%lﬁé“ 13 :1<1¥'Trﬂ &r Eeﬁ%r gy
Em and Ef wirtibulaily 0.8hemdedessi bed later. 1 o The width ad and the pitch ap
of the straight wires 27a are preferably 1 to 5 mm still preferably 1 to 3
mm and 4 to 20 mm still preferably 4 to | respectively. The width

S mm
bd and the w ndi jtch bR.of the helical wr b _ar r efier abl t.o0 10
nm still pref erg% ;tan%ug'%z Oﬁ[}}f& gxdreirrfxrbg% d%“’f‘ﬁ“g‘?@‘r@g‘r ab 98% '{}%el‘? mm
r espect ey el meariEhthatrianfiberanggreate with titsecdmtituweno fibedseliglalyi eafangied eby2 Waters
preferably 3 to 18 né?é stfajll &rteferabl%/F il.5 5 to 15 mm th tge.wir s 27a
Bnd 27b savierlnls P dugstal it oS peediRe net RET NG My vink. 3 Jaigke of
gi ving a sufumiser eoft prgjeotiensesmds dégragsions cort Hidarfé hembag of perddrtidns fr havedthea
bul ky sheet., In the s pergos{tilon fectﬂlon 20A ofdthe .aﬁ aratus 20,. the
fiber vebs TFTRFrAARedar rp2ntangled along thebroiestiotsldepressioy or (e REHEalans. ang
21B via the respective feed rolls 22. 2 o The network sheet 4 is unwound
froma roll 23 disposed between the cards 21 A and 21 B, and the fiber webs
| a and 1b are supershosedndfigt Qe the ppajedtions Biadd thofdeplessioest doark fohrat bg by

the feed rolls. tg.forma s rpesed bod .In the .entangl enent section
208, 1 e s JpEFB R inspeniy SHEE REPCeettnl T sl e B SRisSh Bty R0t oo
and needl edA\argd nimbbr ¢ff Rmds famedtig thd Bbersigpregate Isaetdspehd toahe Brojectibas Bi r st
wat er jet nozzles 26, whereby the constituent fibers of the fiber webs 1 a
and 1 b are entangled with each other to forma fiber aggregate and, at the
sane tinme, these constituent fibers are also entangled with the network
sheet 4 to provide an unitary lamnate 6. It is preferred for the fibers
constituting the fiber aggregate in the lamnate 6 to have a | ow degree of
ent angl enent. The degree of entangl enent of the fiber so aggregate is
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the fiber aggregate in the lam nate so as to have the above-specified range
of an entangl enent coefficient, the |lam nate can be given a distinct uneven
“pattern in the subsequent patterning in the patterning section 20C wi t hout
maki ng unfavorabl e holes to provide a bul ky sheet which, when used as a

cl eaning sheet, for exanple, will catch and 5 hold fibrous foraizgn mbber,
such as hair, satisfactorily. The coefficient of entanglenent as referred
to above, which is a neasure representing the degree of fiber entanglenent,

the arroot i B B plmnEelolt " WRIRRSS BloidchEp s A0S deBlebulhY S TRRTRY | £,

t he coef fi creantangdrhent wefakher canstitvent: fibepdseofette. fifdreagdregrte 1] Qlisiribwtidna vt abe

di Cont i , Ny . S . | s ; , " ,
he hi ghest “Onlafnl A€ Raddal ). Sgkitial e BVQs, 0 BrfelEh 4 ab AR A e
wi dt h of a demessimns dokdonbigh presstitecoftveater jetistseppressedat atvhey boasleselwitiriphtthof

the fib t the " iR f, el ti ., Ih
o it o % FmEASh ot arolfieta il B AeprBBRRS A1 8 Tafbiel tusf pERL OF e "
loat ter tni ng _distribwi{oﬂlﬁltlhe\fd'dnbt!augar ﬁlba_si rﬁemlt's hHe ydivoeatie rfgr_m?imhtemf Raoles tixlﬂethei g
aminate 6 is.parti ress - SSur e e reans. s e
oo ihe cobBifitios 3 ' Sul RISTY Hesh 10 BBHEE Mt by ShoRit B R EOL 6
whi ch arg phﬁﬁth&a@isefbeig{ht.t hgﬂ demagsﬂmngoxﬁic?vear&bp'c SdisddsedphmedemGetého
t downway. nto | enr es o form depressi.ons see Figs.
D oy e Bpgacish BptaOnei* R B 7 B8, in8, R, s B3480° o he Fredep
positioned mvehtien gincg actineves paférnas provited ah thwwechwowep fabrrecaustdviiywhe diber

e by PeCOM R BROARCHL s of RIS vhT B0 Sy =

nunber of demoestsifadhs fiBers3n the. thivknesy diteetiqr thpreof.i ohsa Pesulthie ixmotfpogtiblatfoon
fih . . : : _ , . F ot ,

o one 2718 bRy R PN BEAGRDS' S Pelind IEPROL L,

25 hi gh- pr ed sutendwakee its jpne slirectiorsincludingethe maxhiyk atiwentiors @dD) and /20 Bheaombst he

Cond 11 ate. SEeeR G, Mt BBk of hetHs Serefoct 1t B disiilon gan
nozzl es (t hbe pthieved tynentrollingrthoénergynappdind by vatermnediingofs deseubasisiptert he

wat er pressure, the |line speed, and so forth. The lam nate 6 thus patterned
is then transferred fromthe patterning nenber 27 30 onto the transfer belt

29, where it is dhbAdgle oFbURIiAd\GanBE kMR BRADy the behAME rdtd, tHeGReasdredidat éf
The resul ti %bul k

Iy sheet, 10 of cont{a uous | én thﬂ'%%n he :Q/ou dinto a roll
or cut to hwili he desepibedalater n s Therhalky shegh 4P dag snehra igl Sendips ratie s ofer
aggregate li@fs eg id partisultf Bte199) y substantially sane as that of the fiber
aggregate 1 before It is patterned, i.e., the fiber aggregate 1 after it is
patterned preferably has an entangle coefficient of 0.05 to 2 N nig,
particularly 0.2,t0.,1.2 N .5 I.n_the abov. dyct,ion process.. ii, i
rererrdd that ¢ Moo drustyprid omoipelifts £n PR iee BERE iRy el RESERerbbc® ven
ang tEe fiber Sﬁg?m egahg?c, in &Smn'l&(atéav@ IO, crh ?ySOQ‘h} arllrmylpmiti?mam tl'ltaheide.nemm Em
and the ene Ef. sati .at .l east one e f.ollown or pul ae; .2Q0

(k3 ky < ElpriedBidontisfyths Frokeddite. L aud T fiseStanchpR BHbG8A af yer.
< 2Em 3, i nbglanide, and te tulityisheet0 sho®fsmére kxcellshepaformamd & acleaning gheenvin ch

is applied tg t.he fiber,.web to formthe. fjher f egat.e by .water needling,
and Ef is aﬁat8$f8$ 69‘5 \ﬁﬁlld&g ogh %ﬂ?prgchr eﬁ]aglkagarﬁegglgl gﬂ?‘tgeéﬁﬁ%h ?socrwlgf'ect part
of the fiber aggregate transferred onto the patterning nmenber 27. Wthin

the energy Em and Ef of the above range, the bul ky sheet 10, which has
suf fici est bul ky Itsis prafernedefontiee wtlkye shgeh 10 tbhvieas apparantf specifialvobineod£23 tnd

fiber fallingsoff, which are Jdke 15 tQ accyr 4-n, t rsenQf .pr i on,
can be obt a?ﬂ%&“ /%Balg‘ﬁ‘élf’&} iéni%ah%cﬁf/gaﬁ?eﬁlgﬂ&ﬁoa OeEEB@ggher% P‘g\ﬂﬁﬁ%}gﬁt
fornmul a, EnspegificEmluimt)lédsihing 23 cmbig2 b Bk Mizenh@r when usedraspe elseming sheatber
of hol es provided i tt] .nOZﬁles ger b\gof the width directi.on OE thg,
nozzles; p P&y §%ﬂ’?§°‘l ﬁ'em(fg igngly Gontprmile o, gheQes oF ynqyey Spriades oL AR QOipft.

fl °¥Vf rate ofo b@élednedtto chieh lhb @ir0br fdﬂ@'gﬂﬂmt?ﬁ (Iﬂimmp)éarggt srpeoilﬁgszehme élveeds ow
coefficient e {0 ene S (Ln case of water: O. Q.. a resents
t he cro§§-ség¢lf5’8§{&’l ﬁ@ré@ﬂ?%ﬁé%MP ecMes, {00 {a{get ﬁéﬁé%%}‘&ﬂeﬁ%ﬁﬁggeﬁgg t he
processing agaesht®betdifiesVd §inls ewhich Bnae RagRediffcultyeinbhsliimg\ordbd mdtterhe
web (g/ nR); P represents the pressure of water (Pa) in the nozzle.
According to the above-described preferred process, a bulky sheet of the
present invention can be produced at | ow cost because a dedi cated heating

unit is not required unlike the conventional techniques using |atent
crinping fibers or a thermally shrinkable 16 13/11/2002




network sheet. Since formation of projections does not rely on shrink of a
shri nkabl e network sheet, any uneven pattern can be formed as desired
"irrespective of the mesh pattern of the network sheet sinply by exchanging
the patterning nenbers 27. Another process for producing the bul ky sheet 10
is then described only as to 5 particular®s different fromthe 13/11/2002

af orenenti oned process. Ot herwi se the description given above applies here.
The difference fromthe aforenenti oned process resides in that entangl ement

of o 11 bernyalipdln8ieind 6hicd. Heidca" Y B d BEHAIULEARL DN DM R

above- speci enent coefticrent precedes superpositi

net wor k sheagiparant! thlblateS& tdefinadrbelame byfthe hesuf weeght &Qghaetj reaggragatenghenbdsimor k
sheet is tial thermal bonding by a
prescri beﬁ%&hp&ﬂmﬁ‘nw&ﬁggﬁg 1Pu§%§g% egérlllu@%ven pattern. The projections
formed by this process al so have high shape retention. Wen, in particular,
the partial thermal bonding of the fiber aggregate forned by Water-needl i ng
the fiber web an@he helkyeshaelr kO preferablyshasaan apnarentitspesifin vatuemaf pB endigrer
appl i cat s onpyBy, pfaﬂfcu@ﬂ?”id é‘mz/g%ﬁ’f%ﬁ&’engnde?@ﬂk El%le{t‘éé Ydeldl G Hl%hﬁl @6 letaa'i‘ibnﬂat €
is treated wth essure”is water jet streans on a pattern 8

havi ng a | aFegeupnenanit Qﬁ‘th@amaé@ttusmvsﬁcamiume@mbgﬂ%gmdg a | arge nunber of
perforations to allow part of the fiber aggregate to project into the
depressions or the perforations, a |arge nunber of projections

correspondi ng t oAk h@oHaPMER @nsm@rbum}estw flor At dx@renely BufkQr MBGAngN largér t he
sane tinme, the fiber aggr (glate is entangled with the network sheét to form

proj ect i ons2RpAreRt tHgknesed e&lgth%@eb%?@n@ﬁ bighept pgak onthe Sirst surfageatOa; and
energy Em aimd deépeabbiidsl oR Yha\k6hid A8RLE 1108) than tﬁeeﬁwqggﬂegﬂgq 'saswiiidknbaed
above. The fi ber constituting the fiber aggregate used in this nmethod is
char act éPi zZed by conprising a thermally bonding fiber. The thermally
bondi ng fiber preferably includes core-sheath type conjugate fibers having
a high-nmelting polyner as a core and a low 2 5 nelting pol ynmer whose

nel ting point i sThewpparedtathickheds Dfoftthe bolkyhsheet 10 rig ppefesablyr 1ty SBdand, estidit

ni gh el 1 R A T ERRY DY AL e o bt iy it

of a si ngl esditedsfer usegs paleaning sheetal %erih'rekmss acbf thlegﬁbennggregrge 1, which is

poLYTer) M 69 BEIE RGP ERKL RS, WL BBE T3 e clitae' 8

t er epht hal aprefepatily 6tStpl £men, stitl préfiecibiynlto |3ngmpoﬂ“9'1e31e®ht haf-the ptojergion (see

pol yester. e n t [ I i i in
aggregat e |ﬂs-gpr2£% eé%%#%ﬁ%(? %]go &5‘8%"%{111 %’fé?‘gﬁqmgﬁ H ti??I{B'n;ief Pgbéalg}léﬂ'ggg% of Q}?O/ by
wei ght . 1fiber 3 grepard2is iImeastred Hy obeerpingduat iama Qirthe bulky shdee upeﬁtrtaerqptlng
menber sho ( ng the

patt er ni ngw@redrrrﬁscgbgﬁ}g\}/ﬁ l?%ld @qu QM}E a; [ESQ%(!Y?&&LFH%RE@IQ Fﬁrjl%{ menber 30
shown in Figs. 5(a) and 5(b) conprises a wire nmesh having |iquid
perneability. The patternl ngﬁmenber 30 COHE“ ses a_base 31 and a nunber of
5 proj ect ed por t TemBully shieat dras gp slangation ghp¥mer less dn particylas 4%y of kesy dythe

por ti ons, 32madifind AlrEREHOMP) GhereSe nRhsilr &€ uRagethd lioky o%'ﬂN)‘%[t RBe RAdth O tHehe
base 31 to project. The projected portions 32 are arrarcl)g in.rows in
constant i nipeFmensofz} Ung. ithsiemoahthe ripyrition;of deforaation of ke projections pnd
menber 30, HRUGHK QS int fh8lcohie JIRbAGhiSH
portions 32 ySIEg%N%a g?(ﬁﬁgeggﬁﬁg?%é; r%htﬁes@\né%dt hmdl rechl on oq‘? th el >
patterning dusingdhe gee. The di stance between two adjacent projected port| ons
32 is preferably 3 to 15 mm nore preferably 4 to 10 nm in view of proper
arrangenent of the projections 2 and depressions 3 which inproves the

cat ching up and g @lbﬁ%ﬁ% @ﬂiém&ém&e aﬁv&&loﬁnﬁﬂe@du?éd ¥efoYlow@r 98 Fufitn wideh as

crunb when the bul ky sheet is _used as, a cleaning sheet. 15 The projected

portion3s 328pReigien is suirnRit @b athylky sheey wish ﬁlf‘alﬁﬂglfﬂé’we dirsetionpbihe spesime Peingn 32
is the sa S e

bor t1ons. 3P SPERIGH (610 machRE, ditbion BEAR Sk S 7ARSs E‘F‘Se“p‘%q"ﬁ@&d‘“ %‘.egm
H (see Fi g.jawgiof)a tensike tqstezsommposmaelogrr@negaase Jetsth @ndaquI in the, magh

Bt it oy SR ot AcepeOf o iR R/, ThEHAARP OERD 8?%“"@0““@8%80@??%‘?@ 32

preferably has a dianeter D as neasured at the base 31 of 2 to 15 mm nore
preferably 3 to 9 nm Further, the projected portions 32 preferably satisfy
the relationship of P9 5 W _< P/3, in view of securing the distance

bet ween adj acent two projected portions 32 and enhanci ng sufficient bul ky
structure. In the relationship, Wrepresents the two third 25 height wdth
(see Flg 5(b)) of the prol ect ed portlons 32 rreasured fromthe base 31.
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A 100mm | ong and 15 mm wi de speci nmen was cut out of the fiber aggregate
along the direction perpendicular to the fiber orientation direction. In

" case where the specinmen contains a network sheet, it is renoved to take out
only a fiber aggregate. The 1 s specinmen was clanped in the jaws of a
tensile tester at a gauge distance of 50 ssm and pulled in the disyectdoon
perpendi cular to the fiber orientation direction at a speed of 30 Mmimn to
nmeasure the tensile |oad for the elongation. The val ue obtai ned by dividing

the tensile_]l . i me | h I.$weh ght. ..
(g/ n2) of tﬁ&eq‘%ﬁbg@%%ﬁéé%{ﬁg ls\s/vgeg‘lﬁt akglﬁgﬂaghg os@nggrs\gg{ﬁ\ﬁné)’gl) e@ cl))ypt?’gd%n\é\{ a
st ress- st r alengthwfithe specimest (166 snr) fillmivgd by rudtiftly g/ MO b ebmirr ths slonigatiom
curve of a fiber aggregate forned only by entangl ement of the constituent
fibers depicts a straight line in the initial stage. The slope of the
straight line is oefifi Cl ' ) ur nt
of the bending rlz;}t%?to&gt@gggggr? g%ﬁg aggc}hﬁg%@&@%ﬁggﬁgﬁgﬁméﬂ%&?ﬁ? ‘8@?@ ‘f
t he bul ky stesetibed. orithet fiberdiggeegatoon whicheodstitutearthe bulkiyeshieeth @0 ipmoswbedn on

di o | . : I : ol di .
her cof “Sastpag S b hald e b o (el (8 CoR AR wilh LR O"
area of theothpeciBeing fafmet oblynbnuhesentangtoment ' thei gimistitmast Sbersy éxeotiber and

wns agatn roRbie TRBGLVTR: G, ttbrd B8ihaF SldrbEbE Beeddl ECLARALTIRY |
100. In 1&eb fermict/ 20 d2rmalskonding er adlesiopadfiitsesonstitneti filera gt aoedults theet |

in particul a . ne i | . i . r )
Fol Fows. A BoBasraal SIS oRelind proberted shoachilg 3 HEFAA kit Bfep sih &

or i ent atlbonhaindint 00dwsty anddecls pfttotbetomgd. cut out of the bul ky sheet. The

| ength of the specinen La (mm) in the longitudinal direction thereof 5 was
nmeasured. Then the network sheet was cut by a cutter at the points between
the intersecti ongpfcohffubR! ABEK of MRS ibRE ABBrephR @'ih@l%éé?r!fopeerx&ﬁl?f& Gbgy tO
the fiber orientation (attention was Bal,d SO as not to cut the fibers). The
speci men wadeseHeef iuAPPligant's pEaviqus apaUsatign b Sincdr-dPh leng 4 haes 38y the

ori ent at i Ongelat&® p¥Rioas bf WAScIPhre 1RReih Mfcotpérafed BFErBRR. { MRe mg&g@g@ﬁ& jof
the length Lb was carried out, 10 15 [T EMAI'NDER OF THI S PAI > BEEN

| NTENTI ONALPreferairy coptasgs) fibess baving) a finegessaah/ 7 dtss of)lessqtrag amasint iof p0i%g by

grooves 1A Cqbight 68moad, iPpaticsier 3.5 HGSEEssi 41 afl ARSI BAssigRCor fore, in
accordance with t?ﬂer procedure descr bed.belc% .and kﬂeea@)nfornabl | it 0

y t
grooves wasViEWaPliREYFIHAS unfavorable frsmation I, hgles, in of| pgereaats il ping: e
havi ng si x eihaaviag add nmimta@ing the dulkal stivemrdoflithe dibasagutegitd BCt Ink Alditéon, the

cl eaned. Eac roove has.an inverted triangle-shaped cross segtion wth an
openi ng Wi glflﬂkgfsg L GORHMRE) SuPh AUk 0 1§u§ﬂr§&ersAatﬁzia§tlag?%1s@f Cagéb% aﬂ‘ﬁ?ﬂ@ of
soi | for teﬁ:tr%igg {ﬁﬁfer§ Buchogh hdir ahd dgstoweas itdy eisedias lerujédggng s}iéetA c rtrhbaml isi n
an anount o roove (tota unt, 0 oi | = ) sa

Sheal udt orveimh of tnd HhelaRSegut L pa, (R Tenath, OF RF chiiieny Sbersy: Tasted

f L om an COgli_dﬁordiﬂg_lfbhﬂi&&xs& oﬁtl%:lﬁlylllcj' ghdet ﬁtmlm tgitﬁeprdﬁmalﬁiﬁtybltlﬁa Gdst eﬁgﬂaevw tcl h
t he sheet. e i ght o e,soil cau up in the.,s t S asure an
o T ont e Yo dimple. Fol Hicafing 58 B8 Fipel agdledntd ) AGRabiyTias BB dtenine
cau?ht sg! : oft 30 t?eo«r)]vglng?hpam‘buhl‘l? 49000 :j70;gné,aﬁyd ﬁhetcbﬂst'gluem\é'ﬁer prefierably has a

conf or mabi 0 e s rate ti sf.act ok ot .

sati sf act orﬁéélrolf’n%h(éuﬁgfoah?%m’f%ﬁqlwgé ggcfoolt%fé " 1%&1@&3 of)g?eef%ﬂmtoﬂedsoi I
cat CEi ngsr aﬁ:@favoraae%nﬁaﬁmgbmdbés ﬁﬁ'(tjl@bﬂlgy! arre]gte r110 dhahgr%dmet gf p@oc_h{;;tioﬂns
catching rati.o was neasur.ed .in accordance wi.th.the procedure desc

ol ot | ond eiEnSRE SR PRGN Sl SRR, 0 PRGN HRRIS WhEniEs ! The Bher
based on t hgdigasdimad be 8bmbine@wHiHS siifick AEtive dpRhf 6rCd lbHtane whichlcad ifnprave4 nMM
and wei ghing 0 floor wwthin an,area,of 1 m m

.3 re scattered_o
That area o etng"agq E&sl%ggrogeglewoﬁéﬂe aP?rrP%’%?e%“da‘faPa?@ﬁ%r qugt, @§5iceR gﬂ‘%‘v per
(Kao Corp. ) witBaubi@nthizhimparts fBssctoRdsurfade &ibe tlBared. t he sheet was
measured, from which the crunbs catching ratio was cal cul ated. The property
of catching large foreign matter was rated A (satisfactory), B (not
satisfactory) or_C (substantial fajlure . to catch . _based on the crumhs
catching®ratio tﬁh&gﬁl§Yé fREA0 g0 @elprﬁﬁe%ﬁmk’]‘?%@fmc@ﬁsq ugtwoEk gheet
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38 nm and pol yester fiber "having a fineness of 1.45 denier (1.6 dtex) and a
| ength of 51 mMmmat a mixing ratio of 70:30 by weight was carded in a usual
manner to make a fiber web having a basis weight of 29 g/n2. The resulting
fi ber web was s o superposed on each side of a polypropyl ene net of square
mesh (nmesh size: 8 nmx 8 nrn; net thread dianeter: 300 pnm), and the
super posed body was needled with water jet streans having a pressure of 1
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20 13/ 11/ 2002 having a fiber aggregate having an entangl ement coefficient
of O, 5 Nnlg. The energy Em applied was 295 kJ/kg. The | am nate was
“transferred onto a patterning nmenber having the structure shown in Figs.
4(a) to 4(c), and water jet streans spouted from nozzles under a water
pressure of 1 to 5 MPa were applied therégon to forman uneven s;pait@ph.
The patterned |amnate was dried in hot air to obtain a bul ky sheet having
proj ections and depressions shown in Figs. 1 and 2. The energy Ef applied
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21 13/ 11/ 2opmesmpnsf erTlmhquky gheebl0, bowevesr hasrmbt Gagrbhiubjgctast to aghe@nsmr@kmg in

012 55, A SR HRE WEFATBUACHRAIY S Bt
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20 The bulky sheet 10 preferably has a basis weight of 30 to 110 g/m? particularly
40 to 80 g/m’ to secure a feel of moderate thickness and improved processability.
From the standpoint of strength enough for practical use, the bulky sheet 10 preferably
has a breaking strength of at least 5N, particularly 7N or more at the width of the
specimen of 30mm. While it is sufficient for the bulky sheet 10 to have the breaking
25 strength 5 N or more in any direction within the plane direction of the bulky sheet 10, it
is preferred that the bulky sheet 10 has the breaking strength 5 N or more in the cross
direction (CD) thereof which direction is considered to exhibit the lowest strength within
the plane direction of the bulky sheet 10. The upper limit of the breaking strength can

be 20 N from the standpoint of practical use.

30 The breaking strength is measured as follows. A 30 mm wide specimen is cut
out of a bulky sheet with the lengthwise direction of the specimen being perpendicular to
the fiber orientation direction of the sheet. The specimen is clamped in the jaws of a



e ~~~ ~C .. ~~Soil Catchin Ratio
%’0651023Large Foreign Matter Catching Performance ... ..... ... ~A
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% Cnmbs Cat chi n959070 As is apparent from Table 1, the bul ky sheets
according to the present invention are sihi ghly confornabl e toigyoones2and
capabl e of satisfactorily catching up large foreign matter such as crunbs.
The bul ky sheets of Conparative Exanples exhibit poor conformability to

| it | el "
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uses, the bul ky sheet of the present invention does not always need the
network sheet 4 as used in the aforenentioned bulky sheet 10. The

confi guration of Atpreferred embkdigtent of the pnotespaf produding the Yulky sheet dcoortdiag toof

t he netwpr ‘ -' | : ove,
and any. neriaiepdapen i PEEER balay st bR TIREHIEY MRORIGRERA RS
ent angl ed taboverdescaibed ibulkyysheesdhp. c Fig. Beandddgs. 4(a) to 4(c) are referred to here. The

process according to this embodiment comprises, in the order described, the steps of
superposing an upper fiber web 1a and a lower fiber web 1b on the upper and the lower
sides of a network sheet 4, respectively, water-needling the fiber webs la and 1b to
10 entangle the respective constituent fibers with each other thereby forming a fiber
aggregate while further entangling the constituent fibers and the network sheet thereby
forming a unitary laminate 6, transferring the laminate 6 onto a patterning member
having a large number of depressions and projections, and allowing part of the fiber
aggregate to project into the depressions to form a large number of projections

15 corresponding to the depressions.

In Fig. 3 is shown an apparatus 20 which is preferably used to carry out the above
process to produce the bulky sheet 10. The apparatus 20 is divided into a superposition

section 20A, an entanglement section 20B, and a patterning section 20C.

The superposition section 20A comprises carding machine 21A and 21B for
20 making fiber webs 1a and 1b, respectively, a pair of feed rolls 22 and 22 for feeding the
fiber webs 1a and 1b, respectively, and a feed roll 24 for feeding a network sheet 4.

The entanglement section 20B has a web supporting belt 25, which is an endless

belt, and first water jet nozzles 26.

The patterning section 20C has a patterning member 27, which is an endless belt,

25 and second water jet nozzles 28. The patterning member 27 rotates in the direction
indicated by arrows. A transfer belt 29 is provided in the rear of the patterning section
20C. The patterning member 27 preferably has a thickness to some extent, in particular

5 to 25 mm, especially 5 to 15 mm, in view of giving sufficient bulky structure to the



22713/ 11/ 2002 Wiile the fiber web is subjected to water needling at one
side thereof in the above enbodi nent, both side of the fiber web may be
"subjected to water needling. In this case, the energy Emis the sunmation
of the energy applied to each side. The patterning nenber which can be used
in the process of the present invention 32can have straight W rgsi;wea to
form square openings instead of the straight wires 27a arranged in
parallel. The straight wires 27a arranged in paral I eI can be displaced with
a pl ate havi I
27b are hel Ft({:hg a\%}g%ﬁggyﬁﬁ ((Eal?t?\ggt %M b ﬂ%g% ate Iate tﬁg%ﬂe ltela?(fn\gd ite
nunber of cpatt,qnmag mbﬁrn%pwémw has @ earspcm@alpvéltx ef 80 4o &ém)e /(ﬁheec)
spaci ng bet 3,4 .02 width 1 o and | engthw se
di rections }é@?@ é?ér@ﬁygbggggggd;gﬁé ofh §ela?he spaci ng bet ween adj acent
projections of the resulting bulky sheet in the width and the | engthw se
directions of the sheet. | NDUSTRI AL APPLI CABI LI TY The bul ky sheet according
to the present i Retalsiosihepaitesningmemberapare fownsin Figs. é&)lt@ﬁéc)anaxgr 460 ds
soft and ;aggg @ﬁQ}g%dLap%ﬁ Gigwt SUGH Pﬁ‘t‘?&nfn@ héig&iar e %‘4& CUroééSs%ct?c%]@f Fig,

a ms auz

cl eani ng sheet and sanitary article; such as

process acctaytakgnelonginedrlp padFig. ﬁ&@ﬂ%ﬁéwsﬁ)FWpaéﬁth]é@m algmadinestc.t he
invention at | ow cost. Wien used as a cl eaning sheet, in particular, the
bul ky sheet of the present invention is extremely superior i n dust cleaning

performance, bei pg sﬁaﬂahh%gg 4(>¢1'¢)tt6|’4'(<5)9th% p?attéﬂ%%mﬂeﬂibgﬂzﬂhs{ Iﬁmaaélﬁ o@%ttr@'igﬁtt or
eaned 1 n e I nterstices

other small foreig E surface t
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s on i urface. Further, eani ng
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Sheet sai S t a a, nu er .o ro an e S| ONns
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further entangled wt r thernmal | ded

t her eby for?ﬁcﬂga Rapfise Elaaﬁag%g%corglgftglgp%&cgé (fftéﬁ)%ﬁ‘?ﬁo g%ﬁs "(5’8{)}"55%}80%@%9& ng
f or mred bot hpiryglleleatheasicpight mlresf27a heAttemnstivelyittheigroiss keetisn of esvhiwird makihg a
aggregate b [ at nd hby. t nmul t,Lpl e
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t her eof , anthadapfimptabpesynthetic resims. sai d depr essi ons retai ning the shape

t hereof by thenselves. 2. The bul ky sheet according to claim1, having an
apparent thickness of 1 to 5 nm and an apparent voI ume of 23 to 100 cnB/g.
3. The Ryl ky she C i v @15,9_@ i feam e | ess
in the 15 nachi nE{ r%@?éﬂéﬁgti reo l.n”F p@ lH?: t %ﬂ%ﬁegﬁeg}*ql{){he

SN 30nm 4. hefixeaxigll &lyeoslhe,edem@e@ncﬁlh@et\@h@banawrlammepeﬁaﬂels‘aitbl th¢ plape on
aggregate c it r en t unt
of '50 5% by &E%g P8 s e Bl ArrRlivily P hofital SRR P ApeaR )
process forapi q@eam@n@lthmysesne@the@mbdlrmtwg a fiber aggregate formed by
2 o water needling of a fiber web, said bul ky sheet having a nunber of
projections and depressions conprising said fiber aggregate, said

proj ections and A@'sﬂo@ﬁﬁﬂ?ﬁgﬁ'%ﬁ theh&gtal Wir@?@ﬁ%fa% ngrééi%hfb@ﬂ%frﬁéﬁks(ﬁwt he
constltutlngflbers of sai dl dfib

er. aggre wat er_needl i ng of " sal i ber
aggr egaRé a#d yajleyha? mhqutml@smhae%g n&m@?c sirmedicf the gerighirasgdel dong
t he thickne e 'ons
2 5 retaini %‘S”‘?L ‘I':utbﬂl%% ﬁg{nggé 27b%ddh1§%§q1u\%g+ bt rﬂgﬂr&d icésggﬂpgs 0]
wat er need| fefg "prof ¢cltjen" desiotesghe pcwdeamdhé \c@n@y,lwluch g m¢lbawdy Mprwn‘ad
fiber web h t r i n f ng
said fi ber%a“ Q’(‘ﬁg‘g‘t%f%n oleaﬁli%at(E er rc]i:é’é{@ls% amgérﬁaw é&ﬁu &r ch(f]es Ogi%
13/ 11/ 2002 dgmeSmaks@Mmdhqms);mesemd byrsymbolAfger of perforations; and
projecting part of said fiber aggregate into said depressions or said
perforations to forma nunber of projections corresponding to said
depressions or said perforations,



sai d patterning nmenber having a thickness of 5 to 25 mm or having an air
pernmeability of 800 to 3000 cnB/(cnRsec), the energy Em and the energy Ef
are applied to said fiber web and said fiber aggregate, respectively, in
such a manner that the energy Em and the energy Ef satisfy at |east one of
the follow ng fornulae: 200 (kJ/kg) < EmtEf < 1250 (kJ/kg) to ERV1Q,g50Ef <
2EmM 3 wherein Emis an energy which is applied to said fiber web to form
said fiber aggregate by said water needling, and Ef is an energy which is

applied to said £ ber [ e to project r.t .. | g fi regate on
said patterning %%ﬁ%t}e?ﬁgg %beﬁﬁ@ggsdlrgg%%ﬁi 1h%18§t83?+ g}gﬁ‘i %,ﬁimag%e‘lﬁ Wtre
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Do wi o eatdh Gl o SpEBiStr FroifioRe] She Mot ria B oS iRk Pgied by
fihber ??gr g@aﬂglimafﬁn&eﬁbdavipézﬁp(the fai_ageser@fi case velier® I ﬂiel&hmash ﬁﬁiﬂcﬂlﬁﬂdrhﬁd Iy
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menber havi thickaessustirke ralitihgbutiopsiess hlen depends ph the ederNEmoandaENuwhitedrwidif
perforati ong; and ‘g{o{ﬁ?cti ng part of said fiber aggregate into said

depr essi onsPIESEHPH I8 £ or ati ons to form a number of projections
corresponding to said depressions or said perforations, said patterning

menber having a thickness of 5 to 25 mm or having an air perneability of
800 to 3000 cnB/ TherRsdib)a, afid thet picchemenfghe HEmightdvirdse2 Tarmre gyeféthblyr kteappim,ed

to said fib ' I b r ot 3H1E hveal vy, 14 . ner
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fornul ae: TRSWRED by kid thg)windiBawtiich b, 08 8@ Hekigdlkwiye Bl 4@ prefiefably PEonl@ mm,
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1 er &En "2 48 FSnfi VEfA (ROIRE Bty qrld 27 R (6 ConBBGRY Hh palbnls®
sai d net wormeshee?? ibeapabledofngivingr & seffisiently aseenhwaface e thekBlbgs agBregseoto

| ess as ne ‘Egﬁllgr Cfor 3 mnutes. 9. The bul ky sheet according to
claiml1, ha iﬁgge? r aﬁkﬁg strength of at least 5 Nat 1 o the width of the
speci men of 30mMm
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In the entanglement section 20B, the superposed body 5 is transferred onto the

web supporting belt 25 and needled with high-pressure water jet streams spouted from
25 the first water jet nozzles 26, whereby the constituent fibers of the fiber webs 1a and 1b
are entangled with each other to form a fiber aggregate and, at the same time, these
constituent fibers are also entangled with the network sheet 4 to provide an unitary
laminate 6. It is preferred for the fibers constituting the fiber aggregate in the laminate
6 to have a low degree of entanglement. The degree of entanglement of the fiber
30 aggregate is preferably such that an entanglement coefficient is in the range of from 0.05
to 2 N-m/g, particularly 0.2 to 1.2 N-m/g. By controlling the degree of entanglement of
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direction. The smaller the coefficient, the weaker the entanglement. The "fiber

10 orientation direction" is a direction in which the maximum load in a tensile test is the
highest, the "stress" is the quotient of a tensile load divided by the width of a specimen
clamped in the tensile tester and the basis weight of the fiber aggregate 1, and the "strain"

means an amount of elongation.

The laminate 6 is then transferred onto the patterning member 27 of the

15 patterning section 20C. While carried on the patterning member 27, the laminate 6 is

partially pressed by high-pressure water jet streams spouted from the second water jet

nozzles 28, whereby the parts of the laminate 6 which are positioned on the depressions

27g are pressed down and made to project downward into the depressions 27g to form

depressions 3 (see Figs. 1 and 2). On the other hand, those parts of the laminate 6

20 which are positioned on the projections 27f are not allowed to project downward thereby

becoming projections 2. As a result, the laminate 6 is made uneven as a whole, having

a large number of projections 2, 2 ... and a large number of depressions 3, 3 ... among the

projections 2. The configuration of the projections 2 is decided by the configuration of

the patterning member 27 and the entangling energy applied to the fiber aggregate by the

25 high-pressure water jet streams in the entanglement section 20B and the patterning

section 20C. The entangling energy is controlled by such conditions as the shape of the

water jet nozzles, the alignment of the nozzles (the pitch, the number of rows and the
number of nozzles), the water pressure, the line speed, and so forth.

The laminate 6 thus patterned is then transferred from the patterning member 27
30 onto the transfer belt 29, where it is dried to give the bulky sheet 10 shown in Figs. 1 and
2. The resulting bulky sheet 10 of continuous length can be wound into a roll or cut to
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are applied to the fiber web and the ﬁber aggregate, respectively, in such a manner

that the energy Em and the energy Ef satisfy at least one of the following formulae:
200 (kJ/kg) < Em+Ef < 1250 (kJ/kg), in particular 400 < Em+Ef < 1000
En/10 <Ef < 2Em/3, in particular Em/4 < Ef < 3Em/5
10 wherein Em is an energy which is applied to the fiber web to form the fiber
aggregate by water needling, and Ef is an energy which is applied to the fiber aggregate
to project part of the fiber aggregate transferred onto the patterning member 27. Within
the energy Em and Ef of the above range, the bulky sheet 10, which has sufficient bulky
structure and strength, and has no unfavorable holes and fiber falling-off which are likely

15 to occur in the course of production, can be obtained.

The energy Em and Ef are calculated by the following formula,

npviCa (2P
Energy(Em, Et)(kJ/kg)=-—’-Z—vV—B— "
wherein:

n represents number of holes provided in the nozzles per 1m of the width direction of the nozzles;
p represents the density of water (kg/m®)

20 v represents the flow rate of water at the tip of the nozzle (m/sec);
C represents the flow coefficient due to energy loss (in case of water: 0.592~0.68)
a represents the cross-sectional area of the nozzle at the tip thereof;
V represents the processing speed of the web (m/sec);
B represents the basis weight of the web (g/m?);

25 P represents the pressure of water (Pa) in the nozzle,

According to the above-described preferred process, a bulky sheet of the present
invention can be produced at low cost because a dedicated heating unit is not required
unlike the conventional techniques using latent crimping fibers or a thermally shrinkable
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above applies here. The difference from the aforementioned process resides in that
entanglement of the fiber web by water needling to form a fiber aggregate having the
above-specified entanglement coefficient precedes superpésition on the network sheet
and that the laminate of the fiber aggregate and the nétwork sheet is made into a unitary

10 body by partial thermal bonding by a prescribed means, which is then given an uneven
pattern. The projections formed by this process also have high shape retention. When,
in particular, the partial thermal bonding of the fiber aggregate formed by water-needling
the fiber web and the network sheet is carried out by heat and pressure application by, for
example, embossing, and the resulting unitary laminate is treated with high-pressure

15 water jet streams on a patterning member having a large number of projections and
depressions or a large number of perforations to allow part of the fiber aggregate to
project into the depressions or the perforations, a large number of projections
corresponding to the depressions or the perforations are formed and, at the same time, the
fiber aggregate is entangled with the network sheet to form projections with improved

20 shape retention. It is preferred that the energy Em and Ef applied by water needling is
the same range as described above.

The fiber constituting the fiber aggregate used in this method is characterized by
comprising a thermally bonding fiber. The thermally bonding fiber preferably includes
core-sheath type conjugate fibers having a high-melting polymer as a core and a low-

25 melting polymer whose melting point is lower than that of the high-melting polymer by
at least 10°C as a sheath and side-by-side type conjugate fibers having a high-melting
polymer and a low-melting polymer joined together. Fiber made of a single low-
melting polymer is also preferred.  High-melting polymer/low-melting polymer
combinations which constitute the conjugate fibers include polypropylene/polyethylene,

30 polyethylene terephthalate/polyethylene, and high-melting polyester/low-melting
polyester. The content of the thermally bonding fiber in the fiber aggregate is
preferably 20 to 100% by weight, still preferably 40 to 80% by weight.
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projected portions 32 are arranged in rows in constant intervals along the longitudinal
direction of the patterning member 30. Each rows are arranged in such a manner that
the projected portions 32 may not adjoin each other in the width direction of the
10 patterning member 30. The distance between two adjacent projected portions 32 is
preferably 3 to 15 mm, more preferably 4 to 10 mm, in view of proper arrangement of
the projections 2 and depressions 3 which improves the catching up and holding of both
fine dust and relatively large dust such as crumb when the bulky sheet is used as a

cleaning sheet.

15 The projected portions 32 has a round contour in its plan view. Each projected
portion 32 is the same size and shape, and has a mountain shape. The projected
portions 32 are hollow. The projected portions 32 preferably have a height H (see Fig.
5(b)) of 3 to 25 mm, more preferably 5 to 15 mm, in view of proper arrangement of the
projections 2 and depressions 3 which enhances and maintains bulkiness of the bulky

20 sheet. The projected portions 32 preferably has a diameter D as measured at the base 31
of 2 to 15 mm, more preferably 3 to 9 mm.

Further, the projected portions 32 preferably satisfy the relationship of P/9 < W <
P/3, in view of securing the distance between adjacent two projected portions 32 and
enhancing sufficient bulky structure. In the relationship, W represents the two third-

25 height width (see Fig. 5(b)) of the projected portions 32 measured from the base 31.

When the fiber aggregate is patterned by use of the patterning member 30, the
fiber aggregate is put on the patterning member 30 at the side where the projecting
portions 32 are formed.

The present invention will now be illustrated in greater detail with reference to
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described below. Further, the resulting bulky sheets were evaluated in terms of
conformability to grooves, and property of catching large items of dust in accordance
with the following methods. The results of measurement and evaluation are shown in
Table 1.
10
1) Measurement of entanglement coefficient
A 100mm long and 15 mm wide specimen was cut out of the fiber aggregate
along the direction perpendicular to the fiber orientation direction. In case where the
specimen contains a network sheet, it is removed to take out only a fiber aggregate. The
15 specimen was clamped in the jaws of a tensile tester at a gauge distance of 50 mm and
pulled in the direction perpendicular to the fiber orientation direction at a speed of 30
mm/min to measure the tensile load for the elongation. The value obtained by dividing
the tensile load F (N) by the specimen width (m) and the basis weight W (g/m?) of the
fiber aggregate was taken as a stress S(N m/g) to prepare a stress-strain curve.
20 Stress S(N m/g)=(F/0.015)/W
The stress-strain curve of a fiber aggregate formed only by entanglement of the
constituent fibers depicts a straight line in the initial stage. The slope of the straight line

is an entanglement coefficient E(N m/g).

25  2) Measurement of the bending ratio

A 100 mm long and 15 mm wide specimen was cut out of the bulky sheet along

the direction perpendicular to the fiber orientation direction. The length of the specimen

La (mm) in the longitudinal direction thereof was measured. Then, a weight weighing

500 g was put on the entire area of the specimen. After 5 minutes later, the weight was

30 removed and the length of the specimen Lb (mm) in the longitudinal direction thereof

was again measured. The bending ratio (%) is calculated from (Lb-La)/La x 100. In
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bulky sheet. The length of the specimen La (mm) in the longitudinal direction thereof

5 was measured. Then the network sheet was cut by a cutter at the points between the
intersections of the network sheet along the direction perpendicular to the fiber

orientation (attention was paid so as not to cut the fibers). The specimen was then cut

into a strip having 15 mm width along the fiber orientation. The weight was put on the

strip, and then the measurement of the length Lb was carried out.

10
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3) Conformability to grooves

A catching ratio of soil present in grooves was measured in accordance with the
procedure described below, and the conformability to grooves was evaluated based on
the measured ratio. An acrylic resin plate having six grooves at a 3 cm interval was
used as an object to be cleaned. Each groove has an inverted triangle-shaped cross
section with an opening width of 3.0 mm and a depth of 1.5 mm. A mixture of seven
kinds of soil for testing was spread in the grooves over a length of 20 cm each in an
amount of 0.01 g per groove (total amount of soil=0.06 g). A sample sheet was
attached to a mop-like cleaning tool, Quickle Wiper available from Kao Corp., and the
acrylic plate was given two double strokes with the sheet. The weight of the soil caught
up in the sheet was measured, and a soil catching ratio was calculated as a percentage of
the weight of the caught soil to the weight of the soil spread in the grooves. The
conformability of the sheet was rated A (satisfactory), B (not satisfactory) or C
(substantial failure to catch up dust) based on the soil catching ratio.

4) Property of catching large foreign matter

A crumbs catching ratio was measured in accordance with the procedure
described below, and the property of catching large foreign matter was evaluated based
on the measured ratio. Crumbs having a particle size of 1.0 to 1.4 mm and weighing
0.3 g were scattered on a floor within an area of 1 m by 1 m. That area of the floor was
wiped with a sheet attached to Quickle Wiper (Kao Corp.), and the weight of the crumbs
caught up in the sheet was measured, from which the crumbs catching ratio was
calculated. The property of catching large foreign matter was rated A (satisfactory), B
(not satisfactory) or C (substantial failure to catch up) based on the crumbs catching ratio

thus obtained.

EXAMPLE 1

Mixed fiber consisting of polyester fiber having a fineness of 0.8 denier (0.9 dtex)
and a length of 38 mm and polyester fiber having a fineness of 1.45 denier (1.6 dtex) and
a length of 51 mm at a mixing ratio of 70:30 by weight was carded in a usual manner to
make a fiber web having a basis weight of 29 g/m’. The resulting fiber web was
superposed on each side of a polypropylene net of square mesh (mesh size: 8 mm x
8 mm; net thread diameter: 300 pm), and the superposed body was needled with water jet
streams having a pressure of 1 to 5 MPa spouted from nozzles to form a unitary laminate
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having a fiber aggregate having an entanglement coefficient of 0.5 N-m/g. The energy
Em applied was 295 kl’kg. The laminate was transferred onto a patterning member
having the structure shown in Figs. 4(a) to 4(c), and water jet streams spouted from
nozzles under a water pressure of 1 to 5 MPa were applied thereon to form an uneven
pattern. The patterned laminate was dried in hot air to obtain a bulky sheet having
projections and depressions shown in Figs. 1 and 2. The energy Ef applied was 175
kJ/kg. A lubricant consisting of 90 wt% of liquid paraffin and 10 wt% of a nonionic
surface active agent (polyoxyethylene alkyl ether) was applied to the bulky sheet in an
amount of 5 wt% based on the sheet.

EXAMPLE 2

A unitary laminate having a fiber aggregate having an entanglement coefficient of
0.79 N-m/g was prepared in the same manner as in Example 1, except for changing the
basis weight of the fiber web to 24 g/m® and changing the energy Em applied to 427
kl/kg. The resulting laminate was transferred onto a patterning member having the
structure shown in Fig. 4 but different in configuration from that of Example 1, and water
jet streams spouted from nozzles under a water pressure of 1 to 5 MPa were applied
thereon to form an uneven pattern. The patterned laminate was dried in hot air to obtain
a bulky sheet having projections and depressions shown in Figs. 1 and 2, which was
applied with a lubricant in the same manner as in Example 1. The energy Ef applied
was 252 kJ/kg.

COMPARATIVE EXAMPLE 1

Fiber webs (0.9 dtex x 38 mm / 1.7 dtex x 51 mm = 70 wt% / 30 wi%, basis
weight 24 g/m®) was overlaid on the upper and lower surfaces of a network sheet,
respectively, which network sheet was the same as used in Example 1, and then a fiber
aggregate was made from the fiber webs by water needling to obtain a laminate. The
entanglement coefficient of the fiber aggregate was 0.8 N-m/g. A lubricant was applied
to the resulting laminate in the same manner as in Example 1. It is noted that this

laminate was not patterned.

COMPARATIVE EXAMPLE 2

A commercially available disposable cleaning sheet with a network pattern,

h
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Swiffer supplied by Procter and Gamble (Lot. 9 345 CA12 21 0402 06) was used.

TABLE 1
Example Comparative Example
1 2 1 2
Basis Weight of F;ber Aggregate 58.0 48.0 48.0 524
(g/m%)
Apparent Thickness T (mm) 3.2 1.5 0.9 1.1
Apparent Specific Volume (cm¥%g)|  55.2 31.3 18.8 21.0
Apparent Thickness under Load 25 1.1 0.7 0.8
(mm)
Bending Ratio 8.5 3.7 1.2 1.0
Conformability to Grooves A A C C
| Soil Catching Ratio (%) 70 65 10 23
Large Foreign Matter Catching A A B B
Performance
| Crumbs Catching Ratio (%) 95 90 70 70

As is apparent from Table 1, the bulky sheets according to the present invention are
highly conformable to grooves and capable of satisfactorily catching up large foreign
matter such as crumbs. The bulky sheets of Comparative Examples exhibit poor
conformability to grooves, and have poor ability to catch up large foreign matter.

The bulky sheet according to the present invention is not limited in the shape,
density and arrangement of the projections. While in the above-described processes, the
fiber web is superposed on both sides of the network sheet, it may be superposed on only
one side of the network sheet.

For some uses, the bulky sheet of the present invention does not always need the
network sheet 4 as used in the aforementioned bulky sheet 10.

The configuration of the network sheet is not particularly limited to that of the
network sheet 4 of square mesh used in the embodiments described above, and any
network sheet serving as a carrier with which a fiber web can be entangled to form a
unitary body can be used.
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While the fiber web is subjected to water needling at one side thereof in the above
embodiment, both side of the fiber web may be subjected to water needling. In this
case, the energy Em is the summation of the energy applied to each side.

The patterning member which can be used in the process of the present invention
can have straight wires woven to form square openings instead of the straight wires 27a
arranged in parallel. The straight wires 27a arranged in parallel can be displaced with a
plate having a large number of square openings, around which the wires 27b are helically
wound. Alternatively, perforated plate having a large number of circular openings can
be used as the patterning member. The spacing between adjacent openings in the width
and lengthwise directions of the plate corresponds to the spacing between adjacent
projections of the resulting bulky sheet in the width and the lengthwise directions of the
sheet.

INDUSTRIAL APPLICABILITY

The bulky sheet according to the present invention has a large number of
projections and feels soft and agreeable to the touch and is therefore suited for use as a
cleaning sheet and a sanitary article, such as a mask and gauze. The process according
to the present invention provides the bulky sheet of the invention at low cost.

When used as a cleaning sheet, in particular, the bulky sheet of the present
invention is extremely superior in dust cleaning performance, being capable of catching
and holding dirt such as dust or other small foreign matter on a surface to be cleaned in
the interstices among the constituent fibers and also capable of collecting and holding
relatively large foreign matter that is difficult to catch among fibers, such as crumbs, in
the depressions on its surface. Further, the cleaning sheet conforms to grooves of
flooring or uneven surfaces of furniture, appliances, etc. to remove dirt or debris in the
uneven surfaces. Having a moderate thickness, the cleaning sheet is convenient to use

in wiping operation.
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CLAIMS

1. A bulky sheet comprising a fiber aggregate formed by water needling of a fiber
web and a network sheet, said bulky sheet having a number of projections and
depressions comprising said fiber aggregate, the constituting fibers of said fiber
aggregate which are entangled with each other by said water needling are further
entangled with and/or thermally bonded to said network sheet thereby forming a unitary
body, said projections and said depressions being formed both by rearrangement of the
constituting fibers of said fiber aggregate by water needling of said fiber aggregate and
by the multiple bending manner of said fiber aggregate along the thickness direction
thereof, and said projections and said depressions retaining the shape thereof by

themselves.

2. The bulky sheet according to claim 1, having an apparent thickness of 1 to 5 mm,

and an apparent volume of 23 to 100 cm®/ g.

3. The bulky sheet according to claim 1, having an elongation of 5% or less in the

machine direction thereof measured under the condition of SN/30mm.

4, The bulky sheet according to claim 1, wherein said fiber aggregate contains fibers
having a fineness of 5 dtex or less at an amount of 50 % by weight or more, and has a
basis weight of 30 to 100 g/m®,

5. A process for producing a bulky sheet comprising a fiber aggregate formed by
water needling of a fiber web, said bulky sheet having a number of projections and
depressions comprising said fiber aggregate, said projections and said depressions being
formed both by rearrangement of the constituting fibers of said fiber aggregate by water
needling of said fiber aggregate and by the multiple bending manner of said fiber
aggregate along the thickness direction thereof, and said projections and said depressions
retaining the shape thereof by themselves, comprising the steps of:

water needling a fiber web to entangle the constituting fibers of said fiber web
with each other thereby forming a fiber aggregate;

transferring said fiber aggregate onto a patterning member having a number of

; h
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depressions and projections or a number of perforations; and

projecting part of said fiber aggregate into said depressions or said perforations to
form a number of projections corresponding to said depressions or said perforations,

said patterning member having a thickness of 5 to 25 mm, or having an air

5 permeability of 800 to 3000 cm®/(cm’sec),

the energy Em and the energy Ef are applied to said fiber web and said fiber
aggregate, respectively, in such a manner that the energy Em and the energy Ef satisfy at
least one of the following formulae:

200 (kJ/kg) < Em+Ef < 1250 (kJ/kg)
10 Em/10 < Ef < 2Em/3

wherein Em is an energy which is applied to said fiber web to form said fiber
aggregate by said water needling, and Ef is an energy which is applied to said fiber
aggregate to project part of said fiber aggregate on said patterning member.

6. The process according to claim 5, wherein the constituting fibers of said fiber
15 web are entangled with each other by said water needling thereby forming such a fiber

aggregate as to have an entanglement coefficient of 0.05 to 2.0 N-m/g

7. A process for producing the bulky sheet according to claim 1 comprising the
steps of:
water needling a fiber web to entangle the constituting fibers of said fiber web
20  with each other thereby forming a fiber aggregate;
superposing said fiber aggregate on one side or both sides of a network sheet and
partially thermally bonding said constituting fibers to said network sheet thereby forming
a unitary body;
transferring said fiber aggregate onto a patterning member having a number of
25  depressions and projections or a number of perforations; and
projecting part of said fiber aggregate into said depressions or said perforations to
form a number of projections corresponding to said depressions or said perforations,
said patterning member having a thickness of 5 to 25 mm, or having an air
permeability of 800 to 3000 cm®/(cm’sec),
30 the energy Em and the energy Ef are applied to said fiber web and said fiber
aggregate, respectively, in such a manner that the energy Em and the energy Ef satisfy at

least one of the following formulae:
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9. The bulky sheet according to claim 1, having a breaking strength of at least 5 N at
10 the width of the specimen of 30mm.



