
1 28 SEPTEMBER 2004 PROCESS FOR TAKING N0NWOVEN FABRIC AND APPARATUS USED
FOR  THIS PROCESS This invention relates to a process for nonwoven fabric
including the steps Of milt-extrading  thermoplastic synthetic resin fiber
and then thinning the  fiber by stretching this fiber under hot air blast.
This  invention relates also to an apparatus used for .his process. It is
well known to feed continuous fibers of melt h own  thermoplastic synthetic
resin onto a conveyor belt and  thereby to form a nonwoven fabric,
According to This well  known process, a melt-extruder is provided with a
plurally  of nozzles arranged in an array adapted to disschirae  continuous
timers which are stretched and thinned under hot  air blast in molten or
semi-rnolten state. In the case of the well known process, the continuous
fibers extending parallel one to another in an orderly fanner  immediately
after discharged from the nozzles may be  deflected tinder the effect of
the hot air, blast and fused one  with another  in molten or semi-molten
state before these  continuous fibers reach the conveyor belt.
Consequently, a  plurality of fibers may be bundled together and/,) a
plurality  or fibers may be intertwined together to form a fibrous lump 



2 29 SEPTEMBER 2004 as the fibers are cooled. Such fibrous bundles and/or
lumps  necessarily resuit in the nonwoven fabric presenting uneven  fiber
distribution, rough touch and more cr less spMted  appearance. While such
defects of the nonwoven fabric are  not remarkable so far as the nonwoven
fabric is of component  fibers each having a diameter less than 3 hut, such
defects  can no more neglected and its functional value as well as its
commercial value will correspondingly go down if the fiber  diameter is as
large as in order of 10 - 20 }gym. It is an object of this invention to
pro-,--c'. an i an apparatus enabling a nonwover fabric to be made without
an anxiety of forming bundles and/or lumps of contin  component fibers even
if each of those component fiber  a relatively large diameter. according to
a first aspect of this invention, there  is provided it novel process for
making a nonwoven fabric and,  according- to a second aspect of this
invention, there is a  novel apparatus used to exploit the ravel process.
Specifically, according to the first aspect- of this  invention, them is a
process for making E nonwoven fabric  comprising he steps of stretching and
thereby thinning  continuous fibers of thermoplastic synthetic rein 



3 28 SEPTEMBER 2004 discharged front a melt-extruder under hot air blast
and then  placing those continuous fibers upon conveyor means. Thr process
further comprises, them being provided a  guide box located between the
extrader and the conveyor means,  the guide box having an upper end opening
spaced aoa~t from  nozzles of the extruder by a predetermined distance and
adapted t ; receive the V retched and Lhir-_.r~ed continuous  fibers arid a
lower end opening formed adjacent the conveyor  means and having a width
larger than L-he app>r3r and opening  as viewed in a -ravelling direction_
o the conveyor means and  suction means located under the conveyor moans so
as to in  opposition to the guide box, the steps of putting the  stretched
and thinned continuous fibers in order iAriL?tin the  guide box so that the
stretched and thinned continuous fibes  flow in well ordered manner from
the upper end opening t- o;=;a rd  the lower end opening, her, secondarily
further stretching,  thinning, cooling the continuous fibers at a flow
velocity  of the fibers maintained or increased in vicinity of ;:i.he upper
end opening, and placing the continuous fibers upon the  conveyor means.
According to the second aspect of this invention, there  in provided an
apparatus adapted no stretch and whereby to  



thin Continuous fibers of thermoplastic synthetic resin 28 SEPTFN4BER 2004
discharged from a melt-extruder under hot air blast and then  to place
these continuous fibers upon conveyor means, the  apparatus comprising a
guide box located between the extruder  and zho conveyor means, the guide
box having an opper en,,~,  opening spaced apart  from nozzles of the
extruder by a  predetermined distance and adapted to receive the stretched
and thinned continuous fibers and a lower end opening formed  adjacent the
conveyor moans and having a width larger than  the upper end opening as
viewed in a trvelling direction  of  the conveyor means and suction means
located below the  conveyor means so as to be opposed to the guide box with
the   conveyor means therebetween, the suction means being capable  of
putting the continuous fibers in order, the continuous  Mors being
subjected to the hot air blast and then  secondarily further stretching,
thinning and ccoling The  continuous fibers by maintaining or accelerating
a flow  velocity of the continuous fibers in vicinity of the upper  end
opening. The apparatus and the procoss according to this  Inventionfor
making  the nonwoven fabric enable ihe  con7inuous fibers discharged fiom
the melt-cxtruder tc be  introduced into the guide in the well ordered
condition  



substantially similar to the condition in which the  28 SF' i'E:MBFR 2004
continuous fibers have been discharged. In addition, the  apparatus and the
process according no this invrt.i.on enable  the velocity of the continuous
fibers immediately after  discharged to be maintained or increased so that
thvc  continuous fibers :ray be effectively stretched and thereby  thinned
while they are gradually noo ed.. In this way, this  invention provides the
nonwoven .fab'io free from any bundle  and/or cl.i-rtp of the fibers and
offering a coT:fortuble tcuc:,. Fig. - is a perspective view of the
apparatus according  to this irvcntion; Fig. 2 is a sectional view taken
along line I I - I: in  Fig. 1; and Fig. 3 is a diagram illustrating the
important part of  Fig. 2 in an enlarged-scale. Details of a process and an
apparatus according to vhzs invention for making a nonwoven fabric: will he
more fully  understood from the description given hereunder. with
reference to the accompanying drawings. Fig.1 is a fragmentary perspective
view of an apparatus  1 according to this invention for making a nonwoven
fabric.  The apparatos 1. comprises a melt-extruder 2, an endless belt 



28 EPTEMBER2 04 6 3 running below the extruder 2, a guide box 4 located
between  the extruder 2 and the endless belt 3 and a suction box 6  located
to be opposed to the guide hox 4 with, the endless bel'_  3 therebetween.
The endless belt 3 runs in a Wtrect_on  indicated by an arrow Y and 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 immediately above
the suction box 6. The guide box 4 is supported by a paL  o= lateral
supports 7 in vertical movable manner. Fig. 2 iL a sectional view taker.
alorv lino =7 - II in  Fig. 1. The extruder 2 is provided within its read
11 j -.h  a plurality of extruding nozzles 12 adapted to discharge
thermoplastic synthetic resin fibers 13 in molter :staLe which  are then
stretched and thereby thinned under hot air blast  15 injected from hot air
nozzles 14. The guide box 4 underlying the head 11 has a pair of  side
walls 16 lying in the vicinity of transversely opposite  sides of the belt
3 as viewed in Wig. 1, a front well 17 and  a rear wall 18 as viewed in the
running direc-,Aon of L"-he 3. The guide box 4 presents a trapezoidal
cross-section and  has an upper end opening 21 immediately underlying the
extruding nozzles 12 and a lower end opening 22 formed  



adjacent the upper sur acc of the belt 3. The ltswcr end 2 8 S LPTF M 13 ER
2004 7 openins 22 jas a width larger than that cf the upper end  Ppening 21
as viewed in the running diYeation of the beit 3.  In the vicinity of the
lower end opaning 22, the front and  rear walls 17, 18  are respectively
provided on outer surfaces  thareaf with 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 movable  slightly
but sufficiently to the substantially close a gap  defined between  the
lover ends of the front  and rear walls  17, 18 and ihc belt 3. In other
words, the Irant roilor 23  i 5 mounted an the front wall 17 so -~,hat a
gap defined between  the lower end of the front wall 17 and fibrous web 11
being  conveyed con the belt 3 7.,3 y be substantially closed by the front
rollar 23 and thG rear roller 24 alsc is similarly mounLed  on the rear
wall 18. The rollers 23, 24 have their upper halves  protected by covers
26, 27 extending cutward from the front  and rear walls 17, 18, respecOveQ.
The sucUon box 6 is connected io a vacuum puTp (nct  shown) via a pipe 28.
A suction effect of the suction box  6 exerted on the guide box 4 enables
the aut5ide air to be  forcibly introduced into the guide box 4 thrcugA the



relaLively 3mall uppor end opening 21 ioward the lower 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 from a plurality of the
extruding nozzles 12 arranged transversely  c f the belt 3 in well ordered
condition but also to maintaiji  or increase, 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 ordered condition and,  col ected on the belt 3.
Consequer_tly, iv is not apprehended  that the fibers 13 might be broken
before collected on the  belt 3 or fused together to form fibrous bovd1es
and/or  intertwined taceLher to form fibrous lumps. The fibers accumulated
on the belt 3 are converted to  web 31 which is conveyed in the di.rec-ion
Y through a sell  gap between the ftonL wall 17 of the guide box 4 and the
be 3 and then taken up in the form of nonwoven fabric 32. 0--L Lsi de  the
front wall 1 7 , the roller 23 in rotating i n the dLrcctior.  Y as the
roller 23 is kept in contact with the upper surface  of the web 31. The
presence of the front roller 23 reliably  prevents the outside air from
ente_ing into the gap defined  



between ~1ie 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 embodimcnr uses 28 SEPTEMBER 2004 9 the extruding nozzles 12
each having a diameter = 2.45 Try. and  arranged at a Pit" = 1 00 The
illustrating embodiment uses the guide box 4 of  which the upper end
opening 21 has width b = 10 - 30C TTlm  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=oZzle 12 by a dimension a = 1C -- 200 am and
lies  at a level - 50 -- 400 nut as measured from the belt 3. For the
apparatus 1 shown in Figs. I - 3, styrene-based  e' astomer of 4r'_-block
type having MFR _ 70 g/10 min (2.16  kg an 2.30 'T was used as raw material
for the .:ortinocas  fibers 13 which was discharged at a rate = 0.13
g/minlhole  at a resin temperature = 270 c under hot a-r Masi injected  at
a rate - 2.5 Operation of the apparatus av a  suction ai.r blast rate = 42
;r. /min and a belt speed = 3.3 m/:nin  resulted in a fiber velocity = 662
rnlrn_zi immediately af eT7  discharged and a fiber velocity = 1062 ralmirr
in he vicinity  of the uooer end opening 21. Thus the nonwoven fabric 32
w.s  obtained in which the componerr`.: fibers 13 afe evenly  



distributed and neither the bundles nor the lumps of these  component
fibers 13 are present. Operation of the apparatus  I. with the guide box 4
eliminated therefrom re solted in the  nonwoven fabric which was observed
Lo comprise coati mucus 2 SEPTEMBER. 2004 - 10 fibers each having an
average diameter of 17um and to have  a plurality of fibrous bundles and/or
lumps. 28 SEFTIBE.R 2004 M  W`iAT IS CLAIMED i . A prccess for ma'kir a
nonwoven fabric 132) UODKising the step o stwetchiog and thereby inning
continuous f ibe r  (13) of thermoplastic synthetic resin distiharged from
a  Melt-e ttuder (2) under hot air h ast (i5) and then plocing  these
nt.irr'~o'ai fibers ( 1 3 ) up"n conveyor means W , said process further
comprjsing there being provided a  guide box (4) located between said
extruder (2) and said  conveyor means ( 3) , said guide box (4) having an
upper end  opening (21) spaced apart from nozzles (12) of sa . extruder
(2) by e prede erm-ned distance and adapted to receive said  stretched and
thinned continuous fibers (13) and a lower end  opening (22) formed
ad-acent said conveyor, means and having a  



width -anger than said upper end opening (21) as viewed in a  `.ravel ling
direction of said conveyor, means (3) and suction  means (6 located under
said conveyor means (3) so a.; to in opposition to said guide box (4), the
steps of putting said stretched and thinned continuous fibers (13) in order
within  said guide box (4) so that said stretched aid thinned  fibers (13)
!low in well ordered manner from said 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 flow
velocity of said fibers (13) maintained or increased in vicinity of said
upper end openings (21), and placing said continuous fibers (13) upon said
conveyor means (3).  ~2. The process according to Claim 1, wherein said
upper end opening (21) of said box (4) is spaced apart from said nozzles
(12) by a distance of 10 ~ 100 mm and thereby said fibers (13) are
secondarily stretched and thereby thinned.  3. The process according to
Claim i, wherein ;:a.-1 d re ( )  within which said fibers (13) are
secondarily stretched and  



thereby thinned has a pair of wa' ls (17; , (18; opposed to each  other in
the running direction of said conveyor mean a t3; and slopped with respect
to said running direction so as to get  nearer to each other from said
lower end opening (22) towam6  said uppVr end opening (21) in which said
pair of alis 1,17) ,  (18) are spaced from each other by a distance of 10 ~
200 mm  4 , The process according to claim 3, wherein said pair of  walls
(17), (18) have respective extens-ohs above said doper  end opening (21';
intersecting each other at an angle of 3C 60 . 2 sFpTE: im3FF, 2004 Tire
process according to Claim 1 it wherein sai fibers  (13) are secondarily
stretched and thinned b keeping said pair.  o-~f wails (17) , (18) in
substantially close contact. with said conveyor means (3) at a level of
said lower end opening (22). 6. The process according to Claim 5, wherein
Tr.eans tc 'peep  said pair of wars (17), (18) in substantially close
_ontaot  wirh said conveyer means (3) comprise a pair ; f rcl.lers (231F
(24) mounted on said walls (17), (18), respectively, i. the  vicinity of
said lower and opening (22) so that these rollers  (23) , (24) rotate in
said running direct orl of said conveyor  5 



means (3 ) 7. An apparatus (1) adapted to stretch and thereby to zhiri
coritin1aoas fibers (13) of thermoP'astic synthetic resi-n  discharged from
a melt-extruder (2) under hot air blast 115) ar.d then to pl_ace these
ccntin.7cUS fibers(13;upon coneyor means (3i f said apparatus (1)
co-r,prisin auio ( i loca-ec between said 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
distance and  adapted tc receive said stretched and thinned continuous
tlbe; s  (' 3) and a lover end Lpening (22,) for-r.ed a ]ac nC said conv
for 28 S ?TLN4}3FR 20()4 -14 means (3) and having a width larger than said
upper end opening  (21; as viewed 1n a travelling direction of said
conveyor means  (3) and suction moans (6) located below said conveu  so as
to be opposed to said guide box (4) with said conveyor  means (3)
therebetween, said suction means (6) being capable  of _ p t_-,O continuous
fibers (13; in order, sa-c. 'nuous nuouPutting ` f ibe rs rt ' 3) being
subjected to said hot -a i.r blast (15.. any: then  secondarily further
stretching, thinning and cooling said   continuous fibers (7.3) by
maintaining or accelerating a flow  velocity of said continuous fibers (13)
in vicinity of said  



upper end opening (21) 8. `t Ie apparatus (1) according rc Claim ?, wherein
said box  11ls 17) , 5- (y8) posed to Ct: Otter 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)  (l8; are respectively provided in the vicinity of said lower  end
opening (22) with rollers (23) , (24) adapted to rotate 1:1  said running
direction of said conveyor means (3) in the  vicinity of the lower 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) and the  upper surface of said conveyor means ;=3:: 


