1 NOVEMBER 2004 1 APPARATUS FOR - MAKI NG NONWOVEN FA3RI C Thi s invention
relates to an apparatus for making a nonwoven fabric from conti nuous
fibers. 5 There have already been proposed a process as well as an

appar atus adapted Lo accunul ate conti nuous fibers dijS¢hsFegeER oM Spi Nni ng
nozzl es of an extruder onto a top sunface of an endless belt running in
one direction and Thereby to make a nonwoven fabric. The endless belt in
the 10 known apparatus is air-perneable and there is provided below this
endl ess belt with a suction zone. In is well known in The known apparat us

to provide an air QUWEOEABOSKEUR SEXNING NOoWhow pressud zed 0 7 agai nst
the continuous fibers, Lo provide a relatively barrow duct be =ow the air
gun on the 15 suckers and to provide a hood bel ow the duct so that the

endl ess belt may be partially covered with the hood. Prevision of the duct

and the hood in_accordance wth lh%_%riorﬁart enabl es a%streth1pg ratio
for the fibers IO -°be"f FBFdVEdTEnd ERefEby a FEELEH® MoVl Tabfic Lo be

20 fromthe continuous fibers having a relatively small denier nunber.
However, theweledr&alirsehargdd-Frbai-UeHE SpPABRFRg nozzl es nust be
previously thinned in order to obtain the fibers having a fineness snaller
than 15 d and thtBcreduitenenteds NOEVBER 33004d a process as well as

2n apparatus adapted to  accumulate  continuous  fikers

dischazrgsed from spinning nczzles of an extruader cntc & top

surface f an endless kelt ruanning in cne dirccltlilor and

“herehy to make a nonwoven fabric., Ths endless bkelt in the

1 known apperatus is alr-permean-e anc thers is provided belaow

zhiz endlezs kelt with a suction zone., It iz well known in

The Known apparatus to provide an 2ir gun or sackers serving

0 blow pressutrirzed air against the continucus Zibers, Lo

provide a re_atively narrow duct helow the alr gun ox the

15  suckers anc to provide a hood bélow the duct = that fthe
enciees belt may be ﬁartially covered with the hood,

Provision of the duct ard Lhe aced in accorcance with

the prior art enzbles a siretching ratie for the Zibpers to

be improved anc thereby a desired nonwoven fabric Lo bo mace

20 from Lhe conbincocs fibers having a relatively small denier

nurper ., However, bhe [ibkers dlschasged from tThe spinning

nezzles nmust be oreviousiy thinned in order to ootair trhe

Zibers having a fineness smaller than 1 d and this regairement




2 deteriorates a production efficiency of a nonwoven; Fen fabric per unit
time. it is an object of this invention to inprove the known 5 apparatus
so thaL the nonwoven fabric may be efficiently nade fromthe continuous
fibers of a fineness less than 7 d. Acccrding to thijsNOWPRMEBERTO0Ehere | A
provi ded an apparatus for making a nonwoven fabric adapted to accunul ate
continuous fibers discharged froma plurality of spinning 10 nozzles onto a
top surface of an air-perneable endless bet. running in one direction
under a suction effect exerted from below the endl ess belt, wherein:

between t he-Rezzlaseand product@oresdiessebelitof ather.appar dals icoppri ses
nmeans adapted to blow pressurized air against the continuous fibers, a
duct havigﬁ:%Sth%qlatively smal | dinension as viewed in running direr ion
of the endless belt and d rec. i connected to the neans so as to cx end
downward and a hood having a relatively large dinension as viewed in the
running direction and directly connected to the duct so as to cover a
vicinity of the endless 20 belt's top surface so that an interior of The
hood may be subfe&sedf t@ e sticthon erveikliexdr? dFRMrGudhet KECBAdI ess
bolt from bel ow the endl ess belt. 1 NOVEMBER 2004 3 Fig. 1 Ls a fragnmentary
per spett i ueprirawnshewithgi@nk.e nonwoven fabric may be efficiently made
from the continucus fikers of & fineness less than 1 d.
According te this invention, there s provided zan
apparatus for making a norwoven fabriao adapted To accumeilate
continusas fibers discharged from a oluratity of spinning
10 nozzles orto a top surface of ar zir-permeable endless belt
rinning in one direction under a suciion effect exerted ITrom
kelew the endless baelt, wherein: betwesn the neozzles andg Lne
endless kelt, the apparatus comprises rmeans adapted to blow
pressurized alr sgainst the continucus fibers, a duct having
15 z relatively small dirension as viewsd in running direction
ol Lne endlegs belt and directiy connocted to the means zo
as to ex.end downward arnd a acod Raving a reletively large
dimensicn as viewed in the running directicon and directliy
connected o the duct s0 25 =0 cover a viginity of the endless

20 belt's top surfacse sc that an intericr of The aced may boe

subjected to the zuction effect exerted through Lhe endless

kell from below the encless npeit.




apparatus for making a nonwoven fabric; Fig. 2 is a sectional view taken
along aline Il -- 1l in Fig. 1; and 5 Fig, 3 is a fragnentary sectiona
view showi ng an alternative enbodi mrent of the invention. Details of an
apparatus for nmaking a nonwoven fabric; according to tHOFEMBERIZCON W || be
mare fully understood from 10 the description given hereunder wth
reference to the acconpanying drawings. Fig. 1 is a fragnentary

per spective view showi ng an apparatus for maki ng a nonwoven fabric 16 and
Pig. 2is a sectional viewtaken along a line !l - Il in Fig. .1. The 15

apparatus 1 inclydesiansext rfudeimashtand grempgayticenpris nghoaiphunal ity of
spi nni ng nozzles 4 arranged transversely of an endless belt 3 running in a

direct-ion_indicated by an..arcow. Betweenrthe,array of nozzles 4 and the
endl ess b%FPE§?“aénq§frm§E%ng,aawéuct 7"and a hood B are connected one to

another 20 in this order so as to establish a sybstantiall ir tight
condition. F boglg*uﬁdb?:% jeCeP e ool & Wt B RE gnérggglgeltikg

t her ebet ween and an exhaust duct 11 extends fromthe box 9 in a direction
i ndi cat edibyFan.adrown®. The exhaust duct | NOVEMBER 2004 -4 11 has its

di stal end connected to a bl ower (not shown). The array of nozzles 4 each
havings an orifieeqgdi areier a fragmentary sectional view showing an

alternative ambodimert of the invention.

Detzils of an apparatus for making a nonwoven fabric

acoarding o this inventicn will be more fally anderstood from

10 the description given hereunder with reference to the
sccompanying drawings.

Fig., 1 is & fragmentary perspective view showing an

avparatus for making a nonwover fabric 16 and ¥ig. 2 is a

encticnzl view taken alorg a line II - II in Fig. 1. The

15  apparatuas 1 irncludes an extrader 2 and an array conprising

a plurality =f =pinning nczzles 4 arranged transversely of

an endiess belt 3 running in & direczion indicated Dy an arrow

5. RBetween Lhe array of norzzles £ ard the endless osll Z,

an air gun &, a duct 7 ard a hood 2 are connectec ane ©o another

20 in this order so as to establish a substantially azzr tzght

gconditicn. & box 9 underlies the aced B with the endless kell

3 thereketwesn and an exhaast duct 11 exlends From the kox

9 in a directicon incicated by an arrew X. The cxhaust duacz




of 0.3 - 0.7 rimare arranged on a nozzle pate 2a of the extruder 2, which
nozzl e plate 2a extends transversely of ',L he 5 endless left 3 having a
width of. 250 -- 3CCO nm The array conprises 200 - 25000 zones 4 over a

| ength of 200 - 25000 mm The air gun 6 is spaced fraeDWEMBERIN0T
nozzles 4 by a distance L of 100 - 1500 nmm The duct 7 has a dinension T
of 5 =20 run as neasured in a running direction of the endless 10 belt. 3,
a dinension B of 200 - 2500 mm as neasured transversely of the endl ess
belt 3 and a dinension C of. 50 - =000 nm as treasured vertically of Fig.

i. The hood B:hasta diiaeAsi eRdD-eknb0ted tb0QOLOMWar. (Measwhedriin t he
running direction of the endless belt, a dinension E of 200 - 2500 ran as

neasured 15 transyerse g 1endhessopeldyi 3y ardod s direngi gReFeof 50
2000 rr . as neégéréghégfgféﬁl y of ﬁ?g.i, Eﬁl ex gnjs abobe the “op

surface of LA %ndlessrbelt 3 with a clearance 22., The box, 9 has a_

di mensi on%& &f 750 -V 1508 nt 2t heasBFdd<fin 2 {ﬁgﬁﬁﬁhﬁ¥ﬁb ditectton of the

endl ess belt 3, a dinension H 20 of 200 2500 nmeasured transversely of the
end| ess bextiudgrahdFﬁ”ﬁé?Fpééked@hﬁﬁ%ﬁﬁheé§e0ﬁ§vk%ﬁﬁ?F¢W%ﬁlﬂﬁﬂhFEﬁ may be
optionally selected, The duct 7 is |located at the mddle of the hood 8 as
vi eneds i neh:he ekdnhizng di heetihanaofiitihea endbess~13NOVEMBER 2D84a6zbelt 3 and
the hood 8 A s positioned substantially in verti cal
comprises 2300 ~ 25000 zones 4 over a length of 200 ~ 25000
mm. The air gun & is spaced from the array of nozzles 4 by
a distance L of 100 -~ 1500 mm. The duct 7 has a dimension
Aof 3=20mmas measured ina running dizection ol the endlass
10 pelt 3, a2 dimension B of 200 ~ 2500 mm as neasured transversaly
of the endless kelt 3 and a dimension € of %0 -~ 2000 mm as
reasared vertically of Fig. . "The hood & has a dimenszicn
Dof 57 ~ 1300 mm as reasared in the running directicn of the
endless heli, a dimension E of 220 ~ 2500 mm as measurad
15  transversely of the endless belt 3 and a dimersicn F of 30
~ 2000 mm as measured verv-ically of Fig. L1, and extencs above
the top surface of Lhe erdless belt 3 with a circearance i,
T“he box 9 kas a dimension G of 50 ~ 15000 mm as reasuared in
the -urning directiorn of the endless belt 3, a dimensicn H
20 of 200 -~ 250C mm as measured transversely of the erdless bel™

3 and a vertical dimension as viewed in Fig. 1 which may be

cptionally selected, The duct 7 is leocated at the middle oI

the hood 8 as viewad in tThe running directisn of the endiess




alignment with the box 9. In front and behind the endless hood 8, there
are provided rollers 21. The rollers 2= function to close the clearance
bet ween the endl ess belt 3 and the hood 5 8 so that a negative pressure
within the hood 8 may 'b maintained efficiently high e0&ENRERRG4UNNI Ng
of the endless belt 3. These rollers 2= are adapted to nove vertically of
the endless belt 3 a the rollers 21 -rotate in the running direction of
the endl ess belt 3. 10 The nozzles 4 continuously discharge a plurality of
t her mopl astic synthetic resin fibers 16 downward as vsewed in fig.:.res,
whi ch ar epthem igHd educessd M 0 saposippesneddubpdtaran s07 ofint heraicajun 6. =n
the vertically mddle portion 18 of the air gun 6, a flow of pressurized

air suppli [ (directi i pdi cat ed. QY+ aRnAr LOMA B anf= bkaws agai nst
t he fibe?ggfgﬂﬁé?cﬁ'gbe”ﬁﬁeggﬁygaccglergted d%mnmard ?ntoethe duet 7. The

fibers 16 pass_ straight through the relatively,narrow duct.7 Lntg_the
rel ativel oRFdY h88&%81Fﬁp%ﬁﬁgﬁ%ﬁﬁF$f%ﬁ?g"l‘gfbr%gr%égﬁghaﬁ%ﬁﬁy“q
decel erated.. The hood 8 is vertically 20 opposed to the box 9 Qaving an
open top ficthlide tdie cperrsabtd oo sEepetdl=as tidie et dhe iedh o x 9
isinf 1:1i id comunication with the blower so that the interior of the
snood 58 kS Jmi phat ned raig:a desi vedstevel wafthiegatisvehprdsSurme under |
NOVEMBER 2004 6 a suction by the box 9, The hood 8 at the desired | evel of
meintainad sufficiently high even during running of Lhe
enciess belt 3. These rollers 21 are adapted to move
verlLically cof the endless belt 3 as the rollers 21 rotate in
the running direclior of the endless belt 2.
10 Tha nozzles 4 continuous.y discharge a plarality of
thermoplastic synthetic resin fibers L& downward as viewsd
in figures, which are tThen intreduced inte an upper ond
porticen 17 of the air gun 6. In the vertically middle portisn
1% of the air gun €, a fiow ol pressurized air scppliec 1in
15 a directicn indicated ky an arrow P oand blows azainaT Lac
fibers 14 which are thereby accelerated dewnward into the cuct
7. "The fikers 16 pass straight through the relatively narrow
duct 7 inTo the relatively wide hood 8 in which the fikers
16 are carrespendingly decelerated. The hood 8 is vertically
2 apposed o the box 9 having an apen top with the air-pernesable

endless bels 3 therehetwoon. The hox 9 1is 1in;n flaid

communication with the Blower o That the interlor of the nood

f i3 maintained at a desired level of negative pressare ander




negative pressure functions to pull then fibers 16 within the duct 7 so
that these fibers 16 may ho directed to Lhe hood 8. The fibers 16 which
have passed straight through the 5 relatively narrow duct 7 in parallel one
to another oscillate longitudinally as well as trangveD¥ERMBBR 20h¢ endl ess
belt 3 as those fibers 16 enter the_kood 8 which |ies adjacent, the zoo
surface of the endless belt 3 and is enlarged in the running direction of
the endless Belt 3. As a result, the 10 fibers 16 are intertw ned and
accunul ated on the top surfacec A the endless belt 3. The flbeta 16

accunul at gds QR+ he kPO ESSsobel I IHen Hohics amanner.catiestondeyed=1hodugh t he
cl earance 22 between the endl ess belt 3 and the hood 6 and then between

the endl egs Bebh 3,00 LA Ain L d e BLOYODLe 1000s ot henhopd 8 and

to be taken=up in nonwoven fabric 31. Assured that the fibers 16
andl eos BEEF 3, PPRGRREDEIESTor ChA e BoRBAA Bre Fa SRt hor Lae TReTT
contacting points. Furthernore, oscillation of the fibers 20 16 within the
hood 8 enabl e rhefiltorbel rechafhcabliy Lddtsert vi et 9 DurtihgP e pFbeess for
maki ng the nonwoven fabric K in this manner,the fibers 16 are stretched at
a highsrate0ati?ecl yNOVEMBERIZ002Z in parallel one to another oscillate
longitudinally as well as transversely of the endiess belt
3 as these fibkers 16 enter the hood & which lies adjacent the
~op zurface of Ltke endless bkelt 3 and s eanlargec in the
runring directicn of the endless bell 3. As a resull, the
14 fikbers 16 are intertwined and accum:lated on the top sarface
~f tha endless belt 3. The fipers l& accumulated or tho
endlezs kelt 3 in this manner are corveyed tarcuagh the
cleararce 72 betwoen the endless belt 3 and the hosod & ard
then oelween the endless belt 3 and roller 21 to be brought
15 out from the hood 8 znd to be texen un in a roll of nonwowvan
fabric 31. Assured that the fibers 16 ere in moltern or
acftened state a3 Lke finers 16 are accunuliated on the endless
kel= 3, the fibers 16 can ke bonded one to another ar thelr
contacting points. Furthermore, cscillaticn of the flibers
20 16 within thke hood 8 enables £hem to ke mechanically

intertwinod.

During the process for making the nonwoven fabric 32

in Lhis meaner, the fikers 16 are stretched at e high ratic




in the course fromthe nozzles 4 to the hood 8, particularly during a
period elapsing froma point at which the fibers 16 have been di scharged
fromthe nozzles 4 to a point at which the fibers 16 begin to be
accelerated by the air gun 5 period 5 starting from beNynpaiisehrarm@ed from
the nozzles 4. Such stretching is achieved by cooperation of a pressure of
air blown fromthe a ,r gun 6 with a pulling force of the hood 8 sucking
this air. The gun 6, the duct 7 and the hood 8 may be directly connected
one to another and the clearance 22 10 defi ned between the hood B and the
endl ess bént “Benmmayu bee cdimsedkhbyothecsed pectihe hald e splittoueasuye the
pulling force to act upon the fibers 16. In order to ensure that the

fibers 164Lyraqshretehed Atap ﬁrg,e%”o%ﬂahbgbnﬁacﬁﬁ QiAnd, -l e phavi ng-
stretched, OSCI||ate 15 over artelatively large extent as neasure

Iongltudlnally s | NSVer sg of the endl ess be 3, Ah G _a
ratio of" dlﬁgngrgnsif Jj‘t‘ﬁefd"fﬁct(ab?gt % dhendiCol €D6FEtﬁé BLLEE 7 s
preferablé in_ a range of. .1 : 2.5 - 1: 2qp CO0, aratio of the dinension
C of the HuBtIFPgss %Pﬁé}ﬁéﬁ bf 1 A HE ot 26 BhE 2 b &by &bPyriada range
of 1: 1--1: 1.5. DF, aratio of the dinmension o of the hood to a
dinnnsionSEa@tinheﬂymmjbéiﬂg;¢ﬁ$¢hﬁzgﬁw fncm thageoafzles 4. - Juechl. 3. A
suction capacity of the box 9 is preferably iv a range of 6 -- 30 tines
the air 15BER:280438is achisved by cooperation of a pressure of air
blowr from the aly gun & with a pulling force of the hood B
suckirg this air. Ths gun &, the duct 7 ard the hood 8 may
be directly cornected one to zanother arnd the glsarance 22
10 definedbetween the haod 8 and the endless balt 3may ba clasad
by the respective rollers 21 to ensure the puiling force to
act unon the fikers 146.
In arder to ensure tnat the fibers 16 are stretcechaed at
a desirad high ratio and, after havirg stretched, oscillate
15  owver a relatively large extent as messured longitudirnally as
well as trarsversely of the endless bkelt 3, A ¢ 2, a ratic
af a dimension & af the duct 7 to & dimensicn C of the duct
7 is preferanly ina rargzof 1 ¢ 2.5~ 1 3 200, C: L, a ratic
of the dimersicn C of the duct 7 Lo & dimersior O of the hocd
20 8 is preferably ina rxangeof 2 ¢ 1~ 2 : 1.%, D: F, a ratis

af the dimensicon D of The hood to a dimension F of the hcod

B ils preferably inarange of 2 1 1 ~1: 1.3, A suction capacity

of the box 9 is nreferably in a rarge of & ~ 30 times the zir




di scharge fromthe air gun 6. Fig, 3 is a fragnentary sectional view
schematically showing a part of the apparatus simlar to the enbodi nent of
the invention shown in Figs. 1 and 2. This apparatus is 5 simlar to the
apparatus shown. in Figs. 1 and 2 except that the aimrN@VUAMBER20@pl aced by
sucker 3 placed in a lateral! y synggtric relationship about the fibers 16
as the nbans to blew the pressurized air against the fibers 16. A

cl earance R of each bl ow nozzie 34 in each of the stickers 33 is adjusted
10 i.n arange of 0. 1 - 1.0 mmso that a stretching ratio of the fibers
16 may bedpgﬂﬁiﬂgéedr&m i satangen &£ EXAMPLE) pol ypropyl ene having a nelt
=l ow rate of as neasured in accordance with the prescription of JIS K

7210 was extru:ied? 15, and ast]»{{eg R 3.9, ot al n gontd nupus-Hd-her s-and, a

nonwoven fabr ormed wit se contlnuous fibers u5|ng the apparatus

of Fi 3.. Taple 1 shows el ati onsh bet _ r i ch Lhe
cont: guousa?'fblégsa fraerg'rrﬁﬁet ﬁdap#'? nehiass aerzﬁﬁ UE—H&SE-DWI

pol yoropylene simlarly to the AVPLE, the contlnuous fibers were, obtalned
by the appaeatuseotifh gehgun dbprived- of 4Mé hood kit 2e Fonidvent ¥ abri c
was nmade from | NOVEMBER 2004

3  gimilar to the apparatts shown in Figs. 1 arnd 2 exoept thal

the air gun & is replaced by sucker 33 placed in a laterslly
syrnetric relationshivo zbecut the fibers 1% as the nmeans to
klow the pressurized air against the fibers 16. A clearance
R of each blow nozzle 34 in sach of the suckers 33 45 adjusted
18 in a range of 0.1 ~ 1.0 mm so that a stretchirg ratio of Lhe
finersz 16 may be controlled in this range.
({EXRMELE]
Poiypropylens having a melt Zlow rate of Y0 &5 measured
in accordance with the prescription of JIS K 7210 was extruded
15 &nd stretched to cbbain centinucus Zibers and a nonwoven
febric formed with tThese continuous fibers using fthe
apparatus of ¥Fig. 3. Table 1 shows a relaticaship between
concditions under which Lhe continuous Zibers are mace and
finer=sss {4).
2{) (CONTRO. 1)
Uzing wolyoropylens similarly to the IXHAMPLE, tac
continuous fibers were obtained by the appavatus of Fig. 3

deprived ol Lhe hood anc the nornwovern fabric was rade from




9 these continuous fibers. CONTROL 1 in Table 1 shows a relationship

bet ween condi ti ons under which the continuous fibers are nade and
fineness. | CONTROL 2) 5 Using polypropylene simlarly to the EXAVPLE, the
continuous fibers were obtained by the apparatus of R govgyvderriongd of the
suckers and the nonwoven fabric- was npde from these continuous~ fibers.
CONTROL 2 in "t'able 1 shows a relationship between conditions under which
the continuous 10 fibers are nade and fineness. (CONTRCL 3) Using

pol ypropyl ene simlarly to the EXAMPLE, t: e continuous fibers were

obt ai ned hyethe apparatalss ofibkgs.3 doNmREhilt he sugkes s 1wedlenspaged apart
fromthe duct by 30 15 nm and the nonwoven fob ¢ was nade from Lhese

cont i nuous.. ELOGES, (CONIREL A 10 JaRie.l ahaus A,iehathanshhp;belugen.

condi ti onS “under he continuous fibers are ngle an I neness.
(CONTRCL 4) 20 Using pol ypropyl.ene simlarly to the EXAMPLE, the continuo
as fibers wBF&ScEntarned byt FegpFaratus of Fig. 3 in which a suckers

air flaw was adjusted to be 4.8 Lines a suction air flow and the nonwoven:
fabri c wasCRE@ECLr @ t hese 1 NOVEMBER 2004

5 Using polyprepylene similarly to the EXAMPLE, tha
contincous fikers were obitzined by the apparatus of Fig. 3
meorivad of the suckers and the nonweven fabric was made from
these continuous fibers. CONTROL 2 in Takle 1 shows a
reiaticnship between conditicns under which the corntinuacas

10 fipers are made and fineness,

(CORTROL 3

Using polypropylens similarly Lo ths EXAMPLE, the
contiruvcus fibers were obizined by the apparatus of Fig. 3
‘n which the suckers were spaced apart Zrom the duct by 30

15 rmm and the rnonwoven fabric was made from bhese continucuas
fihers., CONTRCL 3 in Table - shcws a relationshin between
conditicne ander which the continuous fibers are mads and
fincress.,

[COKTROL 4)

20 Using polyvpropylene similarly te the LCXAMPLE, the
contiruzas fikbers were cbTalned by the appazratus of Fig. 3
in which a sugkers' air flow was adjusted to e 4.8 Limes a

suction aly flaw and the nonwoven fabric was made from these




-10 continuous -hers . CONTROL 4 in T able 1 snows a relationship between
condi ti ons under which the conti nuous be :s are made and fineness. |
NOVEMBER 2004 -1i Ur4 0 P-14) 4) CD.n CD, CD-4C IDc.JCrlo

L.1} a4 o000~ WCri 0 , 1 NOYVEMBER 2004
-10 -

continuous Zipers. CONTROL 4 in Takls 1 snows a relaticnshlio

I

netwern conditions under which the continuous finers are made

anid fineness.
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A5 will be apparernt Ifrom coxpariscen of these examples
with cortrels 1 ~ 4, the apparatus 1 according to this
invention is able to obtain the continucus fibers naving a
firneness of 1 d or lessz and te make desired nonwoven fabric

5 from these continucus fibers.

The apparatus for making a nonwoeven fakbric acecording

to zhis invention enzhles nonwoven fabric to be easily made

from ceontinuous fibers having a fineness of 1 d or less.



aw 0 O r-1 O14 1 1 NOVEMBER 2004 -12 s will be apparent from conparison
of these exanples wth controls 1 -- 4, the apparatus 1 according to this
invention is able to obtain the continuous fibers having a fineness of 1 d
or lest/ and to make desired nonwoven fabric 5 fromitNieSENMRIFR 2AUOUS
fibers. The apparatus for making a nomwven fabric according to This

i nventi on enabl es nonwoven fabric to be easily trade from conti nuous
fibers having a fineness of 7.. d or less. | NOVEMBER 2004 - 10 WHAT TS
CLAIMED I S: 1. An apparatus (1) for nmaking a nonwoven fabric adapted Yo
accunul atggygent & nopusmfibess (16) discharged froma 5 plurality of spinning
nozzles (41 onto top surface of an air-perneable endless beli (3; running

in one direction )Q under suction effect exerted from bel ow said endl ess
belt (3; f wherein:

1. An zpparatus (1) Zor makirg & nonwoven febhric adapted
o accumulate sontinuous fibers (16} discharged from a
5 plurality of spinning nszzles (4} onto top surface of an
air-permeanie cndless oelt (3] ranning in one direcrion ()
ander suction effect exerted f:onlbelcmrsai{iendless.belt (2,
wherelin:
be-ween said nozzles (4) and said endless belt (3}, said
]  apparatus {.) comprises means adapted to blow pressurized air
against said continuous Zibers {16), a duct (7) having a
relatively small dimersion as viewad in ranning direciion (Q)
of 5aid endiess belt (3) and directly cohnected to said mears
=0 as to extend downward anc a hood (8) having a zclatively
15 large dimensicn as viewed in said rurnning direction (9 zad
directly connected to said duct (7} so as to cover a vicinity
of said endless belt's top surface so that an interior of 3ald
nocd {81 1s subjected to salc sactlion efZect exerted Lhrough
za‘d endless belt i3] fZrom below said endless belt (3).
20
7. The apparatus (1) accerding to Claim 1, whcrein said
means adapted to blow pressurized alr comprisze suackers or an

air gun [&}.



bet ween said nozzles (4; and said endless belt ; 3; , said 10 apparatus
(-.;" conprises neans adapted to bl ow pressurized air against said
continuous fibers 116), a duct (7) having a relatively small dinension as

viewed in r-,inning directly on (Q of said endl essjhahVECRFERRCGO4lI rect]y
connected to said neans so as to extepd downward and a hood (8) having a
relatively 15 Largo dinmension as viewed in said running direction )Q and
directly connected to said duct.(7) so as to cover a -vicinity of said
endl ess belt's top surface so -L- ha-_ an interior of said hood (F) is
subj ect ed3t o sajklesusthenteff ect . s exerd ety ths crghin saj drendi assshate ; 3)
from bel ow said endless Wt (3). 20 2, The apparatus (1.) according to

Caiml, wherejn.gaied Leans g dQP&e&é@l@i%@’é‘?ﬁisgﬁir%Eghéhrb&@.ﬁ-@éﬂSe
sackers or an air gun (Q 1 EMBER 2004 -14 3. The. apparatus (-)

according_to Claimil, wherein Wd continuous fihers ,1 arc accel erat ed
and st rorehed bermssh LR Hars B A onHa . St e BRFS EoRti nuous
fibers (26) pass through said duct (1) and said continuous fibers (16) 5
accel er atedsFnt 2hPeahrapned Avet déékl o7 @t 2 ArneP i spevsedt + 727 Sal H2 ¥ unni ng
direction (Q of the endless belt (3) as well as transversely thereof. 4.
The apgparatus] éixtagcon dilng: tarClad mrk, deheleratan and ¢ispersed in

gaid running directien {§) ¢f the endless belt (3] as well

&5 transversely therect.

4. The apparatus (1) according te Claim ], wharein an aix
10 flow of said suction is adjusted to pe B -~ 30 times an air

flow of said means for klowing of pressurized air.

5. The epparatus (1} sccording to Claim I, wherein a ratio
of a dimensior (A) of said duct (7} as measured in said ranning
15 direction !Q) to a vertical dimensicon (2F of saic duct [7)
as mzasared in =said directlion from said norsies (4] toward

gsaid end czs kell (3 is i oa ranges of 1 0+ 2.5 -~ 1 ¢ 200,

Q. The apparazus (1} zccording to Claim 1, wherein a ratio
20 of said werticzl dimersion (O of said duct {7V) as moasured
in zaid directior from said nozzles (4] towarc amid cndless
belt {(3) to 2 dimensicon (D) of said hood (B8) as measurced in

bl

sald running direction () is in a range cf 1 1 ~ 1: L.5.




10 flow of. said suction is adjusted to be 8 -- 30 tines an air flow of
said neans for blow ng of pressurized air. 5. the apparatus (1) according
to Clair, _, :therein aratio of a dinmension (A of said duct as neasured

in said running 15 direction (Q to a vertical di nensNOWVERBER 244 d duct
17) as neasured in said direction frgm said nozzles (4) toward said
endl ess belt (3) isinarange of 1 : 2.5 ~ 1. . 260 6. The apparatus (1)
according to Claiml, herein aratio 20 of said vertical dinension (M of
said duct (l) as neasured in said direction fromsaid nozzles (!) toward
sai d endlgss  bgld 431013 dimensiani(d) tof Csaid voebef8) nas Mdasured in
said running direction (Q isinarange of 1 : | - 1: 1.5. | NOVEMBER 2004
-15 7. The_ apparatus (1), agcording, t ai | , Hhek et 4y 8z £ atd 05.10fd sai d
R e R N5 ) e T e,

vertical Gt n sai as neasured in said direction

from said nozzles (4) toward said endless [t 1 0 h L. diension (D).
of sad hood $B)" a5 MeEsUied B s B“Fdiﬁl‘gnggdi F%%%F%ngﬁﬂi?eslq?n a range ij
1: 1. 1 8. The apparatus (1) according to Claim1, erein a. _clearance
s22) def i bed: bet ween swid dgwhsiomand)sgifd sandl B88916°%bett 1H15V*hor mal | y
closed by rollers (21) adapted to hove vertically of said endless belt (3)
as saiql ,jpcahiersudlihy fotateibn s@l disubni agrafyectfoh 1Q ofisaid

endl ess belt 13) .

1.3.

H. The apparatus (1) according to Claim 1, wherein a
clearance {22) defired between said kood (8) and said endless
10 wzit (3% is= norma.ly closed by rollers {21} adapted to move
vertically of sa‘d endless belt {3) as said rollers 2L

rotaze in said running direction {Q) of said endless belit {3].




