1 28 SEPTEMBER 2004 PROCESS FOR TAKI NG NONWOVEN FABRI C AND APPARATUS USED
FOR TH' S PROCESS This invention relates to a process for nonwoven fabric
including the steps O mlt-extrading thernoplastic synthetic resin fiber
and then thinning the fiber by stretching this fibefggindgtniek sigy bl ast.
This invention relates also to an apppratus used for .his process. It is
well known to feed continuous fibers of nelt h own thernoplastic synthetic
resin onto a conveyor belt and thereby to forma nonwoven fabric,
According to This well known process, a nelt-extruder is provided with a
plural |y F&OWo2Z IFEER dfFange o ONWoWE ArFsn: adat ey er, g $sehije ae 6@Nt i NUOUS
timers which are stretched and thinned under hot air blast in nolten or
sem -rnolten state. In the case mfr$hprpwellsknown process, the continuous
fibers extending parallel one to another in an orderly fanner inmrediately
after discharged fromthe nozzles may be deflected tinder the effect of
the hot air, blast and fused one wth another in nolten or sem -nolten
state before these continuous fibers reach the conveyor belt.
Consequently, a  pPurdlity6f f{Bef sy he? h@ddicas st ofet her @nd/ ,) a
plurality or fibers may be intertw ned together to forma fibrous |unp
nenwover.  fabric including the steps of melt-extrading

thermoplastic synthetic resin fiber and then thianing the
fiber by stretchirg this fiber urder ho- air blast. This
invenition relates aiso fo an apparacus used far this pracess.

It is well known to feed corlintous Fibers clmelt nlown
thermoplastic synthetie resin cnto a4 conveyor belt andg
thereby toe form a nenweven fabric, According to this well
Known process, a melt-extruder is provided with a plurality
ey nozzles arranged 1in  an arrsy adaptcd to discharge
continuous Iipers which are strecched and thinned under not
air klast in melten or semi-molten state,

In the case of the well known process, The continuous
fikers extending parzllel one ta anctner in an srderlyjﬂannér
immediately aslter discharged fror the norzles nay be
deflected under the effect of the not air Elast ard fused one
with znother in molten or sermi-molten state before these
continucus fikers reach the conveyor belt. Consequently, a
pluralitycmffibersnmykxzbundledtoqethe:andfﬂr5aplurality

=

©T Iibers may ke intertwined tegetier to form a fibrous lump




R

2 29 SEPTEMBER 2004 as the fibers are cool ed. Such fibrous bundles and/or

| unps necessarily resuit in the nonwoven fabric presenting uneven fiber

di stribution, rough touch and nore cr | ess spMed appearance. Wile such
defects of the nonwoven fabric are not remarkabl e s Jirrrassipea@nwoven
fabric is of conponent fibers each having a dianmeter |ess tﬁan hut, such
defects can no nore neglected and its functional value as well as its
comercial value will correspondingly go down if the fiber dianmeter is as
large as in order of 10 - 20 }gym It is an object of this invention to
pro-,--c' asanhé fibapparat vsotnabl i Hgela Nemavebrhalbicahg/be tRde. Wi t hout
an anxi ety of form ng bundles and/or lunps of contin conponent fibers even

i f each ohebBesgreoyPPRent +ibahe adglatively Large diampier, according to
a first aspect of tﬁ?s inventionfathé}eﬁ&#§%6¥6§?d’deg%ﬁggvéll%?%%%ss f or
to a second aspect of this

making a B ven f i¢.and, _according- tc
inventionfggﬁgrglfgégku%&vgr éﬁbﬁ?ﬁﬁﬂ%“%EeﬂJ?omg%&tﬁﬁ e ravettdiocess.
Specifically,_agcording to the first aspect- of this invention, themis a
process foFrFiBkiNgeE nOhwoTehuFabitEectonpt i simgdnvstepstaf- st retehi ng and
t hereby thinning continuous fibers of thernoplastic synthetic rein

net remarkable s¢ far as the nonwoven fabric is of componenl

fibers each ravirg a diameter legs tharn 3 Hi, such defects

caEn ne nore neglected and 2ts functiconal valie as we'” as its

cormercial valus will correspordingly go down if —he Siper

diameter is as large as in order of 10 ~ 20 Mm.

I< 1s an object of this iaventien to provide a Droccss
énd an apparatas crabling o nonwover fabric to be made wilhout
an anxiezy of forming bundies and/or iunps of continacus
cerponent fibers even if each of those compbneht fihers has
a relatively large diameter,

hceording te a first aspect of “his inveniicn, there
iz provided a novel process for making a nonwoven Sapric andg,

according to & sscond aspect of this inventicn, there is a

novel apparztus used to expleoit the rovel process.
specifically, according to Lhe first aspect of Lbis

inventior, there is a process faor making & ronwoven fabric

comprising Lhe steps of stretching and thersby Lhinning

cortinucus fikers  of  thermoplostic synthetic resin



3 28 SEPTEMBER 2004 di scharged front a nelt-extruder under hot air bl ast
and then placing those continuous fibers upon conveyor neans. Thr process
further conprises, them being provided a guide box |ocated between the

extrader and the conveyor neans, the guide box hayj  MPRET d opening
spaced aoa~t from nozzles of the extruder by a prgggggiﬁ%ﬂgggépﬁ?ance and

adapted t ; receive the V retched and Lhir-_.r~ed continuous fibers arid a
| ower end opening formed adj acent the conveyor neans and having a wi dth
| arger than L-he app>r3r and opening as viewed in a -ravelling direction_

o the conveyargednsand nslctieariBansuhecatied yndep;the conveyqr noans so
as to in opposition to the guide box, the steps of putting the "~stretched

and t hi naed- contdmuous-fibers i prder i AriL?tin the guide box so that the
stretched and thinned cont| miaus ibes 118 TR HRNTE digeted manmer from

the upper end 9pening t- o:=.a rd the |ower end opening, her, secondarily
M L E k e ~ - - - ' 2 H ]
further stretchi né’,r&tthqnnPﬁg;leéobe“Hgl?ﬁé' cOREF AU isrsidad & fl ow
velocity o0 Ehe fibers maintained or increased in vicinity of ;:i.he upper
end ope™hy'® R pr&EivrPereeesntiinhasts Hibernd dpencdimesyeomeayer, means.
According to the second aspect of this invention, there in provided an
appar at Udsadapred bne serenghzandppberehy dening spaced avart from
nozz_.es oI the extruder by a predelerminod disvznce apd
adapted te receive the stretched anmd tnicred continuous
fibers and a lower end opening formed adjacent the conveyor
means and having s width larger thar the apper and opsring
as viewsd in a Travelling directior ot the CONVeyor Moans anc
suction means localed under the CONVeyor means so a2 Lo in
opposition to the guride hox, tae staeps ol putting the
stretched &nd thinned corntinuous fikers in erder wichin tho
guide box so that the stretched and thinned contintous fipars
tlow in well ordered manner frow the upper end opening toward
the lewer end cpering, then secordarily lfurthex slratoni-g,
thinning, cooling the ceontinuous Tibkers at a [low velooiby
af the fibers maintained or increasec inwviginity of che upper
end opesrning, and placing the continucus “ibers upcn the
CONveyer mesns.
According to the second aspect of thia invention, thoers

8 providad an spparatus adapted to strelcok and thoereby o

tain continucus fiberz of thermontasztic avnthelic resin




thin Continuous fibers of thernoplastic synthetic resin 28 SEPTFNABER 2004
di scharged froma nelt-extruder under hot air blast and then to place

t hese continuous fibers upon conveyor means, the apparatus conprising a
gui de box | ocated between the extruder and zho COPK%*ﬁﬁTﬂfﬁﬂﬁipoe gui de
box having an opper en,,~, opening _sgpaced apart rom nozzrl es g t he
extruder by a predeterm ned di stance and adapted to receive the stretched
and thinned continuous fibers and a | ower end opening formed adjacent the
conveyor noans and having a width larger than the upper end opening as

vi ened in:achaverti hgodia eellizenxiehidetrherONVAYOL, :MRRAS ;and, suction means

| ocated bel ow the conveyor neans so as to be opposed to the guide box with

the  copyeyoh-megnsskhebebelwsen, he,SUction Neans being capaple of
putting the conti nuous fibers in ordggf%tﬁéggoﬁ¥¥¥ﬁﬁﬁﬁy 578 ety

subj ecte a%o Lhe_hot ai.r bl ast ﬁﬂgﬁ hen, secondarily further stretching,
t hi nni nggp d ceol ing orhe ftd: Sf Her 3t By Medivnea hihagorabioel erat i ng
a flow velocity of the continuous fibers in vicinity of the upper end
openi ng.#The-Bpparat aEcanBeehe, pEbEogsidecbrdi hgvt agt hins upmevent-iconf or
maki ng the nonwoven fabric enable ihe con7inuous fibers discharged fiom
the mel topxtinglesptcebe apanr ofused rict-0 eshes guicde dwthgiael L ordered
condi tion

predetermined distance and adapted Lo receive the stretched

and thinned continucus fibers and a lower end opening formed

adjacent the conveyor mears and haviag a widzh larger zZhan

the uppsr end ovoening as viswed in o traveliing divection of

the conveyor means ard suction teans -ocated below —he

conveyor means so as to be opposad to Lhe cuide box with the

conveyor means therebetween, the suction means keing capeble

¢ putting the centinuous fikers in order, <he contiriLoncs

tibers being sublected te the hot eir oniast and bber

secondarily furtker stretching, thinning and ccoling the

continucus Iipers by wraintaining or accelerating a flow

velozity of the continacus fibers in wvwicirity of the Uoner

end opening.

The apparatus aad the procsss according to this
Inventicn  for making the nconwoven fabric enasle +the
continuous fibers discharged from the melt-extruder to be

introduced irto The guide bex in the well ordered condislon

supsiantially sim:ilar to the aonditior in which  tae




substantially simlar to the condition in which the 28 SF i'E MBFR 2004
cont'i nuous fi bers have been discharged. In addition, the apparatus and the
process according no this invrt.i.on enable the velocity of the continuous
fibers inmmediately after discharged to be nuaintai me@dkEIr'EVBEEaEEd so t hat
thve continuous fibers :ray be effeciively stretched and thereby thinned

while they are gradually noo ed.. In this way, this invention provides the
nonwoven .fab'io free from any bundl e and/ or cl.i-rtp of the fibers and
offering a coT:fortuble tcuc:,. Fig. - is a perspective view of the
apparatu%dmyyngdg)itgéquﬁﬁﬂé\@ﬁgmcmuséhgtréajs ansedtionat:, vicew t aken
along line I I - 1: in Fg. 1; and Fig. 3 is a dlagran1lllustrat|ng t he

i nport ant Epart 5 rngth% 5%@5(3%0@ dn%ca ethigt sadd-51ofsrasprecess and an
apparatuf accor i'ng to vhzs 1 nvention maki ng a nonwoven fabric: will he

more fully understood fron1the descri t|o |¥§n hergunder with
ref er encélio TRECGEEBNFANYEHY dPRM AYS™ 5H€} % HPTdhRent br ¢ pErspect i ve

view of an apparatus 1 according to this invention for making a nonwoven
fabric. diteleppardt ds 1beconpribelied neit - éreraderd2, 3an <Sidl edsel t

contincous fibers may be effectively siretched and Lhereby
thinred while they are gradually cooled. In this way, this
invention provides the nonwoven fabric free from ary buncie

and/or clump ol the fipers ard offering a corfortable Louch.

Fig. I is & perspective view of the eapparazus azoording
to this invenbion:

Fig. 2 is a secticnal view taken zleng line II - IZ In

Tig. 3 is 2 diagram 1llustrating the inxportant part of

Fig., 2 in an eniarged-~scale.

Netails of a process and an appazatus accerding to this
invention Zor mafing a nonwoven Izbhric will be moza fully
undersicood frem the descripticrn given hereunder with
reference to the accompanying crawings.

Fig. 1 is a Sregmentary perspeclive view of znapparatus
1 acoording to Thig invertion for makirg & nonwoven fabrico.

The apparatias 1 comprises a melt-extruds>r 2, an endless belt



28 EPTEMBER2 04 6 3 running bel ow the extruder 2, a guide box 4 |ocated
between the extruder 2 and the endless belt 3 and a suction box 6 |ocated
to be opposed to the guide hox 4 with, the endless bel' 3 therebetween.
The endless belt 3 runs in a Wrect_on indicated kg FPEEWVMBERY#EHWd made of
breaLhable material in order to ensure that the suction box 6 may properly
acU upon the wide box 4 as the endless belt } travels imedi ately above

t he suction box 6. The guide box 4 is supported by a paL o= |ateral
supports 7 in vertical novable manner. Fig. 2 iL a sectional viewtaker.
alorv lino =7 - LlIyL{., R . rext ruderni 42 Lsxpt avdedddcthireint s read
11 -.hnpa“pP&F§|?%§ 8fjgif%55?§§ nozzlg§~12 adapted to di scharge

t hermopl astic synthetic resin fiber in okter.:stalke.Wach-ake then
stret ched"¥n ¢t Cﬂ*dﬂ/ %Chﬁl?{;e l%n%%?f%%iQ) %%'%Fg%ag{m §5§g_nj%,gbed fromhot air
nozzl es 14. The gui de box 4 underlying the hegd 11 hﬁs acp,a,; [ %fP .Si de

wal | s 16 dogateed Aotire SERGFAT FOofhE & P& "ohPosit & 51 HEs of the bel t
3 as viewed in Wg. 1, a front well 17 and a rear wall 18 as viewed in the
runni ng di regerdonacoéeh’ - h&r® Thil aps deebbx 34 preseht sa ¥irgpézoidal
cross-section and has an upper end opening 21 i medi ately underlying the
ext rudi ng Nozzl€sd 12, ad A doner an0 (ePRNIJTY 122 ftomarde material in

arder te ensare that the suction box & may properly act upon
the guide box 4 as the endless belt 3 “ravels immediately abave
the sucticn box 6. The guide box 4 is supported by a palr
of lateral supports 7 in vertical movap.ie rmanner.

Fig; 2 iz a sectional view taker alorz line I7 - LT in
Fig. 1. The extruder 2 is provicec within its neszd LI owizh
& piurality of extrading nezzles 12 adapted to clscharge
thermoplastic synthetic resin finers 13jj1molteﬁ stale which
are then stratcoted and thereby thinned uander hot alr b_ast
1% injected from hot alr nozz.es 14,

The guide box 4 underlying the head 11 hasz =& pair of
side walls 16 lying in the vicinity of transversely cpposite
sides of the opeit 3 25 viewed in Fig. 1, a frort wzll 17 and

rear wall 18 as viewed ir the ranning direcTion ol Che be .t

)]

iad

The guide box 4 preserts a trapezcidal cross-sscticn and
has an upper end opening 21 immediately underlying the
extruding nozzles 12 and a lower end opening 22 formed

-

adjacent the uppsr surface of the bhelt 3. Inhe lowocr end



adj acent the upper sur acc of the belt 3. The Itswr end 2 8 S LPTF M 13 ER
2004 7 openins 22 jas a wdth larger than that cf the upper end Ppening 21
as viewed in the running di Yeation of the beit 3. 1In the vicinity of the

| ower end opaning 22, the front and rear walls 17,2814 . PEEMEBTCESHERL | vel y
provi ded on outer surfaces thareaf wth front and near rollers 23, 24.
The8c rollers- 23, 24 rotate in the travelling directicn Y ,-)f Lhe belt 3
as the belt 3 runs. These rollers 23, 24 are vertically novable slightly
but sufficiently to the substantially close a gap defined between the

| over ends of. the,front _and..ear S tikh Hh8i@ngr i he=babb=3. <l ot her
mords,ttﬁ?ﬁ%%ﬂﬂeééiﬁﬁ? 33&th§ #ggﬁkgdtén the front wal l ?7 so -~ hat a
gap defined between the | ower d of the froeof _ya a Jd Breaus web 11
bei ng coREYdE conCFhil BEFE %ﬂgﬂﬁﬁfyp @E§uggfgﬁ??gblézéﬂ%ﬂéﬁigi the front
rollar 23 and thGrear roller 24 alsc is simlarly nDQnLeg gg_tq%_rear
wal | 18. Thhethroldierisn 2y P Hey el Qi eithpde HAd &S « prilst 6&18Y BY “covers
26, 27 extending cutward fromthe front and rear walls 17, 18, respecOveQ
The sucUops D% =6 1iss 2 Tonreelredr £ spacy aealmpeip-qam tr Shown )= le % i pe 28.
A suction effect of the suction box 6 exerted on the guide box 4 enables
the aut5ide.alrstQihe riofci Dhy FaiF aducad 4 D the guides o4 i cugA the

23, 24 rotate irn the travelling directicn ¥ of Lhe beit 2 as
the belt 3 tans. These rollers 23, 24 are vertically movable
slightly but sufficiently to substantially closs a gap
defined petween the lower encés of the front and rsar walls
17, 1% znd ~he belt 3. In other words, the [reat rollor 23
is mounted on the front wall 17 sc that a gap defined petween
the lower end of the front wall 17 and fibrous web 31 belng

. conveyed on the belt 3 may be substantizlly closed oy the Tront
roller 23 ard the rear roller 24 alsc is similarly mounted
on the rear wall 18. The réllers 23, 24 have thezir upper halvas
protected by covers 26, 27 extencing cutward from the front
ard rear walls 17, 18, respectiwvely.

“he szuction box 6 is connected To a vaguwrn puTp (ach
shown) via & pipe 28. & sustion efifect of the sucticn hox
6 exerted on the guide box 4 enables the cutside sir to be
forocikbly introduced into the guide box 4 throuagn the
relatively smzll upper end cpening 21 toward the lower =nd

opening 27. The outside air inte the guide box 1 in This manner




rel aLively 3mall uppor end opening 21 ioward the |ower end opening 22. The
outside air into the guide box 4 in this manners~ 28 SEPTEMBER 2004 -8
serves not only to 'keep the fibers 13 discharged froma plurality of the
extruding nozzles 12 arranged transversely c¢ f thegwdd 3BERWEIM or dered
condition but also to maintaiji or igcrease, in the vicinity of the upper
end opening 2 1, a velocity of the fibers 13 after d.icharged. In this
way, the fibers 13 can be fu 7thet stre t.c ied and thereby thinned in the
upper end opening 21. In addition, the fibers 13 are cooled in perfectly

or substantially, well erdered.condifionignds 100lqeatiied @nit heobelt 3.
Cbnsequeﬁﬁﬁ{%si9¥?sgﬁg? aﬁbf%hended that the fibers 13 m ght be broken

before collected on th belt 3,or fused t ther. to ferm-fibrous.bovdles
and/ or iﬁﬁ%ﬁ%%ﬁ%%dhtéggLﬁérfP lP%r%?%%b?%gg?ﬁmﬁi?ﬁ%%gxfﬁggrgqaggﬁnulated
on the belt 3 are converted to web 31 which is conveyed in the di.rec-ion
Y t hrough:fa tdel belgap betwileh suse ECoAPIRAELOL7°8F 7 He° gui §& B3R 4 and the
be 3 and then taken up in the formof nonwoven fabric 32. 0--L Lsi de the
front wald- & nkxedde riof ltére 23cinitet ati hgei uppeheedlragetriigrd <1¥ ds t he
roller 23 is kept in contact with the upper surface of the web 31. The
presence of; the frantneoflger23 7 als-abl ¥: spreveats thetnutside, abre from
ente_ing into the gap defined

Fipers 13 can be further stretched and thereby thinned in the
cpper end gpening Z1. In addizion, the fibers 13 are necled
in perfectly or substartially well crdered conditicn AT
soliected on the belt 2. Consequently, it is not apprehended
that the fibersz 13 might be broxen before ceollected on Lhe
kelt 3 or fused together o form fibreoas bkuandles anc/or
intertwined tagelher to form fibrous _umes.

The fikers accurmulated on the belt 3 are cocnvertiec to
web 31 whiclk is conveyed in the direction ¥ through a small
gap betwsan The fraonl wall 17 Df.thE gquids box 4 znd The boeld
3 ard then taken up in the form ot nenwoven fabric 3%. Outside
the “ront wall 17, the roller 23 is rotating in “he cirection
Y as the roller 23 is xept in contact with the upper surface
of the wek 31. The presence cf the Zrent roller 23 reliakbly
prevents the ouvside air from entering inte the gap delined
between the front wall 37 and tne belt 3.

Fig. 3 is a diagram illustrating the important part of

Fig. # in an enlarged-scale. The illustrated etbodiment uses



between ~lie front wall 17 and tare belt. 3. Fig. 3 -is a diagram

illustrating the i-r.pcrt ant part of Fig. 2 in an enlarged-scale. The
illustrated enbodi ntnr uses 28 SEPTEMBER 2004 9 the extrudi ng nozzles 12

each having a dianmeter = 2.45 Try. and arranged at?g&mRIIEMBER HP4The
illustrating enbodi nent uses the gui box 4 of which the upper end
opening 21 has width b = 10 - 30C TTI™m the front and rear walls 17, 18
define an angle of intersection On = 30 - 60 01 The guide box 4 is spaced
mart from:he extruding r=o0Zzle 12 by a dinension a = 1C -- 200 am and

lies at alevel - 50 -- 400 n asuredsfdomdther bebt 43RGt he
apparatugjkt§hﬁmﬂﬁﬁﬁ¥FFd§?9F5-E%f§%¥g§ene-%ased e' astomer of 4r' _-block

type having MFR _ 70 g/10 min (2.16 kg an 2.30 'T was used as raw nateri al
for the .zprihgogast &ipersnl3 WFEh was discharged at a rate = 0.13

g/minlhole at a resin tenperature = 270 ¢ under hot a.r,  ipjested at
arate - 2.5 Operat hom.et rhhérgppabataseal #5°SuctFordai"t 'blast rate = 42
eh& %ﬁ
,r. /mn and a belt speed = 3.3 nmf:nin resulted in a fiper ygkocity = 662
rirn zi L medi gt el yoptyeddy dhashes ged tamd d fiidser el 38 ty- 4 8B ral mi rr
in he vicl F%y of FRE uooer end opening 21. Thus the nonwoven fabric 32
wes ot ait?ﬁeedfrj’gnmin%hrégre LSQMRODEr Fy g qe Fi Rels d8gak @feveheysection
gs = 30 ~ 60 . The guide box 4 is spaced apart IrOm SO®
' i = 10 -~ Z ; o =1
extruding rozrles 12 by & dimensicn a = 10 2090 ram and
2+ a levyel = 50 ~ 400 mm as measured from the best 2.
For the apparatus 1 shown in Figs. i ~ 3, styrene-based
elastomar of tri-hlock Lype having MER = 70 g/10 min (2.1%0
kg at 230 °C) was used as rawv raterial for the continuous
fipers 13 which was discharged at a rate = .13 g/min/shole
at a resin temperature = 270 °C under bFot air blast injegted
at a rate = 2.5 Wm'/min. Operaticn oI vhe appazatus 1 at @
suction air biast rate =42 w3 /min and a belt speed = 2.3 r/min

i ' ' = @6z ‘n immediately afler
vestulted i a fiber velocity R6EZ m/imin Hil

Gischarged arnd a fiber veloclity = 1662 m/min in the vicinity

of the upmer end spening Z1. Thus the nerwoven fabric 32 was
optaired in which the component fipers .3 are evenly

ciastributed and nelther the bunc_es nor the lumos ol LIeSEe
- . 4 "_ ; .. -_5

component. fibers 13 are presenti. Cperatlon of the apparatu

1 with the guide box 4 eliminated therefrom resalied 1n the

Lo o ' onfinuous
ponwavan fabric wnich was chserved Lo comprise comblnucd



e
di stributed and neither the bundles nor the |lunps of these conponent

fibers 13 are present. Qperation of the apparatus |. with the guide box 4
elimnated therefromre solted in the nonwoven fabric which gbserved
Lo conprise coati nucus 2 SEPTEMBER. 2004 - 10 fi b@R<SEPAIAVEERY 1y an

average diameter of 17umand to have,sa plurality of fibrous bundles and/or
| unps. 28 SEFTIBE.R 2004 M WIiAT IS'CLAIMED i . A prccess for ma'kir a
nonwoven fabric 132) UODKi sing the step o stwetchiog and thereby inning
continuous f ibe r (13) of thernoplastic synthetic resin gi;%ﬁﬂg%%ed from
a Melt-e ttuder (2) under hot .ai.r .h. astafiblrand them plotil se
nt.irr' ~ofdhefs mrd @39 ﬂﬂyﬁ?eggﬁﬁeéor nmeans W, said process further
conprjsing there being provided a ide ~f 4 -heeat ed between said

ext ruder £2}landlsaydotcbhveyor ?@%&gég %?8? éaid guide box (4) having an
upper end opening (21) spaced apart fromnozzles (12) of sa . extruder

(2) by e prede ermned distance and adapted to receive said stretched and
t hi nned continuous fibers (13) and a | ower end opening (22) fornmed
ad-acent said conveyor, nmeans and having a




——

wi dt h -anger than said upper end opening (21) as viewed in a " .ravel ling
direction of said conveyor, neans (3) and suction neans (6 |ocated under
said conveyor neans (3) so a.; to in opposition to said guide box 44), t he
steps of putting said stretched and thinned continu@&§EPIbéﬂ@E%%§9 in order
within said guide box (4) so that sghq stretched aid thinned fibers (13)
'lowin well ordered manner from sai'd upper end opening (21)trowar said
lowc:r end opening (2.), then secondgvily further stretching, thinning,
cooling said 28 SEPTET M ER 2004 -12 continuous fibers (13) at a fl ow
velocity of said fibers (13) maintained or increased in vicinity of said
upper engduapenEngsATHREY, 18hd pl acing said continuous fibers (13) upon said
conveyor means (3). ~2. The process according to daim1l, wherein said
upper end opening (21) of said box (4) is spaced apart from said nozzles
(12) by a distance of 10 ~ 100 nm and thereby said fi S (13)..are.-
secondari,ly st&gkggggsgngeyh@gepygt@imwmxpve@_nﬁngbr Q;sé&%ﬁ%gidiﬁg to
Caimi, ‘vherein*;a.-1 dre () wthin which said fibers (131).1}:51'ierre_ﬂ

secondar it'»}’e 2%25%(:3{6(151_@% shing and thereby Frinning ¢ontindous
- = = — _

(131 of thermoplastic synthetic resin discharged from @
ir 1%) and :p placing

melt-exoruder (2] ander hot air bhlast (1%) and Then B

~hese continucus fikers (12} upar conveyor neabs i3,
said nrocess further comprising there baing provided a
guide BDoX £ iocated between sSalid extruder (2} anrd said
conveyor means (3), said guide box (4] havirg an AR0er end
opening (21; spacad apatrt from nozzies (n2) of said extruder
(27 by & predetermined distance and adaoted to receive saild
stretched and thinned continucus fibers (12} and a lower el
opening {(22] formed adiacent sald conveyor meansg and naving &
wid=n arger than said upper end opening 211 as viewed in a
“ravelling directiorn of 2aid conveyoxr meansg (2] and suctlicn
means (6} located under said conwveycr msans (3% so a3 Te in
oppositlion to said guide box (£}, the steps of putting sa.d
stretohed and thinred continuous fibers (13} 1ir orgor withln
said guide box (4] sothatsaidstretchedandthiﬁnedcontituous
fibers (13) flow in well ordered manner from said upper e
opering (21 soward sald lower end opening 122, then

secondarily  further stretching, thinning, cooling  szid
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, The process according to
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means (3 ) 7. An apparatus (1) adapted to stretch and thereby to zhiri
coritinlaoas fibers (13) of thernoP astic synthetic resi-n discharged from
a nelt-extruder (2) under hot air blast 115) ar.d then to_§t§§§ &ﬁese
ccntin. 7cUS fi bers(13; upon coneyor means (3i f sai d2%bpalEHH: %
co-r,prisin auio ( i |loca-ec betweenl,sai d extruder (2) and said conveyor
means ; 3) , said gu..,de box (,' )"having an upper end open! ng (21)
spaced apart. tr'oni nozzles (12) of said extruder (2) b a desired

di stance and adapted tc receive said stretched and thinned conti nuous
tlbe; s (' 3) and a lover end Lpening 4220 foreheedia jatdnt8afd conv
for 28 S%?TLBM&@&*bﬁﬁweﬂs-EQ?%§% Sg(%§ 'dﬁhaving a width Iar%fr t han said
upper end opening (21; as viewed 1n a travelli :£eet hgrs=adfd paird
conveyor rgezgq%[e (3)oAnd rsugt s o s 206) - %%%%g%ygel %%v said conveu so as
to be opp g 0 said guide box (4) with said conv%%rtag{e%q%h( pid

t her ebet ween, _ sai g,§uct i em neansutS) 2 el gl Eapabhi®e 6t~ p t_-, O conti nuous
fibers (®5 “Bh'8rd&f! "sa-c. "nuous nuouPutting ° f ibe rs rt . 3):being
subjected to said hot -a.i.r,blast, {115+ sany: 1ohen =3écStidarTd v FUrt her

st r et chi mynthiatn'F§ dnd“¢odli'ng said  continuous fibers (7.3) by

mai ntai ning or accelerating a flow velocity of said continuous fibers (13)
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upper end opening (21) 8. 't le apparatus (1) according rc Claim?, wherein
said box 11ls 17) , 5- (y8) posed to Ct: Oter 1n the (A) has a pair o of
wal (1 1 p running direction of said conveyor T!-cans (3) 3r.d said walls
(17) (18; are respectively provided in the vicinity SEPEMBERHEY  end
opening (22) wth rollers (23) , (Zﬁﬂigdapted torotate 1:1 said running
direction of said conveyor neans (3) In the vicinity of the | ower end

opening (22) of said guide rs™ (1) so that said rollers (23), (24)

substantially close a char) defined hewe en the |lower end of said walls
17), (18 dth f. f i | e AZpening
(17). (18) and the . ¥RRSLSH A 9h Rkt koRaMar uppanser 3

(21! as viewed in & rravelling directicn of said conveyor Means
{3y and suclian means (6t logated pelow Salc COonveyor Teans P2
so as to be oppossd To said guide box (4] with saidl conveyas
means |(3) therebetween, said suction means {43 being capable
of putting Lhe cantinucus fibers (13} in arder, salc CoOnTINUOUS
fipers (13) beling aupjected LO said hot air klast {13} ana then
secondarily farther stretching, thinning apnd coolirg zaid
continuous fiksrs (131 by Taintaining or accelerating a [low
velooiby of gaid continucas fibers {13) 1in sicinity of sajd

upper end opening (21].

o, Thwe zpparatus (1) acoording to Claim 7, wherein said box
(4) has a pair of walls (171, §18) cpposed to =ach othsr in the
runningdirectimqefsaidCQEveyurﬁmans i3 ard saidwalls (177,
(18' are respectively provided in the vicinlicy af salid lowser
end cpening (22] Wwith rollers (22), (£4] adapted to rotate in
said runming dirsction of sz2id convevor means {3 in the
vicirity of the lower ard apening (22} of szid quide poex (&)
50 that sald rollers {22y, (24} substantially olose 3 Qap
defined bebween the lower end of saic walls (1), i14; and the

541 or means (3.
upper surface of sald conveycr T 4




