26 DECEMBER 2003 COLD DRAWING APPARATUS This invention relates to a cold drawing
apparatus adapted to, in a process for making a fibrous web, cool and draw a plurality of melt spun
filaments. Japanese Patent Application Disclosure No. 1995-109658 describes a process for making a
patterned fibrous web comprising a spinning step of discharging a pluzdiyECEMBiERIQ08Flaments
from a spinning nozzle extending transversely of afh-apparatus onto a collecting conveyor travelling
below the spinning nozzle to form the patterned fibrous web on the conveyor. An apparatus for static
filamentation participates in the spinning step. The apparatus for static filamentation is adapted to

charge the filaments with static electti i% SBI%&WIRE?E} A%ﬁ&d[mgments may be spaced one from
hem. Thefila

another under a repulsion generated among ments may be charged with electricity over
a desired width, for a desired period and at a desired voltage in accordance with a predetermined
program to provide the fibrous web with a predetermined pattern. The process described in the

Japanese Patent Apmlicgthnnegg{qsgﬁe Ir\lgl %1?%55'19%6553 S rh Swi ng appar at us

adapted to, in a process for naking a fibrous web, cool and
draw a plurality of nelt spun fil anents.

Japanese Pat ent Application Di scl osure No. 1995- 109658
describes a process for nmaking a patterned fibrous web
conprising a spinning step of discharging a plurality of
continuous filanments from a spinning nozzle extending
transversely of an apparatus onto a collecting conveyor
travel ling bel ow the spinning nozzle to formthe patterned
fibrous web on the conveyor. An apparatus for static
filamentation participates in the spinning step.

The apparatus for static filanmentation is adapted to
charge the filaments with static electricity so that these
charged filanments may be spaced one from another under a
repul si on gener ated anong them The fil anents may be char ged
with electricity over a desired wwdth, for a desired period
and at a desired voltage in accordance with a predeterm ned
program to provide the fibrous web with a predeterm ned
pattern.

The process described in the Japanese Patent

Application Disclosure No. 1995-109658 requires the



-2 26 DECEMBER 2003 apparatus for static flamentation adapted to a command from a programmed
computer and thereupon to apply the filaments with voltage. Use of such apparatus for static
filamentation correspondingly increases a manufacturing cost of the fibrous web. This invention aims
to provide a cold drawing apparatus requiring no apparatus for static fPérDérCatioBERAZ e the
filaments with static electricity and thereby enablina patterned fibrous web to be made at a relatively
low cost. According to this invention, there is provided a cold drawing apparatus interposed in a
system for making a fibrous web and having an inlet for a plurality of melt spun continuous filaments,

an outlet for the filaments.and a pair. of side walls, extending hetween the in- and outlets and opposed
il - et el W e g R

filaments are fed to define a pagsagg thereb%tvﬁ%en 80 t%att e filam ntstar?e cploled ar}% drawn as the
filaments pags %rSgéﬁ‘rthgagsc{H)e &tinedl' DetWed T tHe S'p o5eP8ad wa I%, whefdliatleast one of

the opposeq e Wale s SIMeRIHRA BRI ST 4 8F S UPaln e IPaRKSIP igsion =

correspondi ngly i ncreases a manuf act uri ng cost of the fibrous

web.

Thi s i nvention ai ns to provi de a col d drawi ng appar at us
requiring no apparatus for static filamentationto chargethe
filaments with static electricity and thereby enabling a
patterned fibrous web to be nmade at a relatively | ow cost.

According to this invention, there is provided a cold
drawi ng apparatus i nterposed in asystemfor naking a fi brous
web and havinganinlet for aplurality of nelt spun conti nuous
filaments, anoutlet for thefilanments andapair of sidewalls
extendi ng between the in- and outlets and opposed to and
spaced fromeach other in a transverse direction orthogonal
to a direction in which the filanments are fed to define a
passage therebetween so that the filanments are cool ed and
drawn as the filanments pass through the passage defined
bet ween t he opposed side wal | s, wherein: at | east one of the
opposed the walls is formed with a plurality of crests
extending in the transverse direction at predeterm ned

intervals and a plurality of troughs each extendi ng bet ween



intervals and a plurality of troughs each extending between -3 26 DECEMBER 2003 each pair of
adjacent crests. In one preferred embodiment of this invention, the crests are formed on both of the
side walls at regular intervals in the transverse direction so that the crests on one of the side walls
are respectively opposed to the crests on the other side walls and whet@ DEREMBERL608 formed on
both of the side walls at regular intervals in the trarsverse direction so that the troughs respectively
extend in fan shapes and the troughs on one of the side walls are respectively opposed to the
troughs on the other side wall. In another embodiment of this invention, a value corresponding to the
minimum dirg%r&ﬂon aclxlf theopa%s&\gaecder{inegr bg%méeen each pair of the opposed crests divided by the
minimum_ dimensidh of the pass(lalge detined batween each pair of the opposed troughs is in a range
of 0.1 - 0.7. In still aq_other embodir%nent of thisr#%n (ytion a di{negﬁion of the crest as m asured in the

Redield e 0

transverse direction i ina range of n(g%héimgnsi 'o?th'er}}/oeurbthI 2 'meakured in the

transverse direction is in a range of 10 10 . .
cres?s are oqrma\d1 on %g’m of the side walls at regular

intervals in the transverse direction so that the crests on
one of the side walls are respectively opposed to the crests
on the other side walls and wherein the troughs are forned
on both of the side walls at regular intervals in the
transverse direction so that the troughs respectively extend
in fan shapes and the troughs on one of the side walls are
respectively opposed to the troughs on the other side wall.

In another enbodinent of this invention, a value
correspondi ng t o t he m ni numdi nmensi on of t he passage defi ned
bet ween each pair of the opposed crests di vided by the m ni num
di mensi on of the passage defined between each pair of the
opposed troughs is in a range of 0.1 ~ 0.7.

In still another enbodinent of this invention, a
di mensi on of the crest as neasuredinthetransversedirection
is in arange of 10 ~ 100 mm and a di nensi on of the trough
as nmeasured in the transverse direction is in a range of 10
~ 100 nm

In further another enbodinment of this invention, at
| east one of the side walls is fornmed with an air supply

openi ng | yi ng between the inl et and aregi on havingthe crests



In further another embodiment of this invention, at least one of the side walls is formed with an air
supply opening lying between the inlet and a region having the crests -4 26 DECEMBER 2003 and
troughs to supply compressed air toward the outlet. In further additional embodiment of this invention,
the apparatus is adapted to be oscillated in the transverse direction. Fi§.OECSE\MBERROMZe diagram
illustrating a system for making fibrous web includidg a perspective view of an apparatus according to
this invention; Fig. 2 is a sectional view of the apparatus taken along line A - A in Fig. 1 partially
eliminated; Fig. 3 is a sectional view of the apparatus taken along line B - B in Fig. 1; Fig. 4 is a
sectional viey of the apparatus taken along line C - C in Fig. é \r)Xg Fig..5.is a sectignal view of the
fibrous web %%%clepryOLt' e %pg§ra%]§) Pa?k)énga(fgrpgr five BGn B'lgﬁ |gS.l .rtfjetzgli Sofa E?)I%qdrawing
apparatus according, to this .invention will be more fully.understood from the description ,given

| n¥ h g%ﬁa{n%n%fd? wf%'s.”en{ ofO(”n DAV eRTS oDn, L

hereunder with reference%tthg ¥
apparatus is adapted to be oscillated in the transverse

di recti on.

Fig. 1 is a perspective diagramillustrating a system
for making fibrous web including a perspective view of an
apparatus according to this invention;

Fig. 2is asectional viewof the apparatus taken al ong
line A- Ain Fig. 1 partially elimnated;

Fig. 3is asectional viewof the apparatus taken al ong
line B- Bin Fig. 1;

Fig. 4is asectional viewof the apparatus taken al ong
line C- Cin Fig. 1; and

Fig. 5is a sectional viewof the fibrous web nmade by

t he apparatus taken along line D- Din Fig. 1.

Details of a cold drawi ng apparatus according to this
inventionwill be nore fully understood fromthe description
gi ven hereunder with reference to t he acconpanyi ng dr awi ngs.

Fig. 1 is a perspective diagramillustrating a system
for making a fibrous web 14 including a perspective view of

a cold drawi ng apparatus 1 according to this invention in



Fig. 1 is a perspective diagram illustrating a system for making a fibrous web 14 including a
perspective view of a cold drawing apparatus 1 according to this invention in -5 26 DECEMBER 2003
which the fibrous web 14 and a conveyor 11 are partially eliminated. The system includes a spinning
nozzle 10 adapted to discharge a plurality of continuous filaments 13, 26d0ECHNMBER) 2008aratus 1
adapted to cool and draw the melt spun filaments B3, a netlike collecting conveyor 11 adapted to
collect the filaments 13 thus cooled and drawn, and an air suction mechanism 12 lying below the
conveyor 11 to establish an air stream sucked from an upper side toward a lower side of the
conveyor 11. T|h ﬁ]o%lg 1 H]reoappara(ggjsf‘lanéjn@e conveiygr 11 a_rLe_Lspaced onetfirorlnI another by

predetermined distances. The nozzle T discharges E p?t?rg |tyyocfrfilamen% ‘P& a Sl?bstgntially

constant rate Pnd.wn%% ﬁ;Jb ntlailz/ unifarm tgaHs weight.. The filaments 13 fat?%@é%?ge from the

nozzle 10 paessI thro8 ea pears L% £ eesfi?al%%'n%nﬁ'%rg%%'e%l ame time

drawn before these fllﬁments 13 Ifo%ve th apé)fratus 1. The fllamelnts 13 havw Ie;t tchgl ad)paratus 1

are collected Snthe CBAVESrA PR’ fivfols w114 BHOUS anents 13,

drawi ng apparatus 1 adapted to cool and draw the nelt spun
filaments 13, a netlike collecting conveyor 11 adapted to
collect the filanments 13 thus cool ed and drawn, and an air
suction mechani sm12 | yi ng bel owt he conveyor 11 to establish
an air streamsucked froman upper side toward a | ower side
of the conveyor 11. The nozzle 10, the apparatus 1 and the
conveyor 11 are spaced one from another by predeterm ned
di stances. The nozzle 10 discharges aplurality of filanments
13 at a substantially constant rate and with a substantially
uni form basi s wei ght.

The filanments 13 discharged fromthe nozzle 10 pass
t hrough the apparatus 1 in which the filanments 13 are cool ed
and at the same tinme drawn before these filaments 13 | eave
the apparatus 1. The filanments 13 having | eft the apparatus
1 are coll ected on the conveyor 11 to formfi brous web 14 on
t he conveyor 11. Though not shown, the filaments 13 are
intertwi ned one with anot her by ejecting high pressure water
streans tothe fibrous web 14 on t he conveyor 11 or by punchi ng
t he fi brous web 14 wi t h needl es havi ng barbs, or thefilanments

13 ar e heat - bonded one wi t h anot her by subj ecting the fibrous



the conveyor 11. Though not shown, the filaments 13 are intertwined one with another by ejecting
high pressure water streams to the fibrous web 14 on the conveyor 11 or by punching the fibrous web
14 with needles having barbs, or the filaments 13 are heat-bonded one with another by subjecting the
fibrous -6 26 DECEMBER 2003 web 14 to hot blast or the filaments 132&BBCRNEBEREA03another by
means of adhesive to form a desired nonwoven fabric. Fig. 2 is a sectional view of the apparatus
taken along aline A - Ain Fig. 1 as partially eliminated and Figs. 3 and 4 are sectional views of the
apparatus taken along lines B - B and C - C in Fig. 1, respectively. In Figs. 2, 3 and 4, illustration of
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the apparatLstanQFﬁpe therebetween passages 7, 8 for the filaments 13. The apparatus 1 cools

Fig. 2is asectional viewof the apparatus taken al ong
aline A- Ain Fig. 1 as partially elimnated and Figs. 3
and 4 are sectional views of the apparatus taken along |Iines
B- Band C- Cin Fig. 1, respectively. In Figs. 2, 3 and
4, illustration of the filanments 13 is elimnated. The
apparatus 1 has an inlet 2 for the filaments 13, an outl et
3 for the filaments 13, side walls 4 extending between the
inlet 2andtheoutl et 3transversely of thedirectioninwhich
the filanments 13 are di scharged and opposed to each ot her,
and an air supply opening 9 provided in the vicinity of the
inlet 2 to supply conpressed air toward the outlet 3.

The side wal | s 4 of the apparatus 1 define therebetween
passages 7, 8 for the filaments 13. The apparatus 1 cools
the filaments 13 by air streamsupplied fromthe air supply
opening 9 intothe passages 7, 8 and si nul t aneousl y stretches
the filanments 13 as these filanments 13 pass through the
passage 7, 8.

Each of the side walls 4 of the apparatus 1 is forned
with a plurality of crests 5 extending at regular intervals

transversely of the direction in which the filaments 13 are



the filaments 13 by air stream supplied from the air supply opening 9 into the passages 7, 8 and
simultaneously stretches the filaments 13 as these filaments 13 pass through the passage 7, 8. Each
of the side walls 4 of the apparatus 1 is formed with a plurality of crests 5 extending at regular
intervals transversely of the direction in which the filaments 13 are -7 26 DECEMBER Zi33 fed and a
plurality of troughs 6 extending at regular intervalsalso transversely of the aforesaid direction. The
crests 5 on one of the side walls 4 are opposed to the crests 5 on the other side wall 4 and the
troughs 6 on one of the side walls 4 are opposed to the troughs 6 on the other side wall 4. Each of

the crests 5 js shaped, in as |sp er caI jection having.a cross-section describin C|rcular arc
e by or Gl DRt 70 nc SEE o e BT T 1 T

which is convex mwardly of the passag ape between
each pair of Ih 1? f rTclrestst5 Jhse %rest 5 are 1o nd a3nd therefﬁ ((?free m ge I[]atlon of a
turbulence if 91 &3 ﬁgwn{g G é’ passa%%s : 1€ thedt & effective to
?rg\éﬁr?; 3 stream ?f thf glr?rg%réts 3 tfrr(])én be di tlﬂrbeg Iose qlm SI L%sotf éhe passage

5 on the other side wall 4 and the troughs 6 on one of the
side walls 4 are opposed to the troughs 6 on the other side
wall 4. Each of the crests 5 is shaped in a sem spherica
proj ection having a cross-section describing acircular arc
whi ch i s convex i nwardl y of the passage 7. Each of t he troughs
6 extending in a fan shape bet ween each pair of the adjacent
crests 5. The crests 5 are round and therefore free from
generation of aturbulence inthe air streamfl ow ng t hrough
t he passages 7. Accordingly, the crests 5 are effective to
prevent a streamof the filaments 13 from bei ng di st urbed.
The m nimum di nension L1 of the passage 7 defined
bet ween each pair of opposed crests 5 is snmaller than the
m ni mum di mensi on L2 of the passage 8 defi ned between each
pai r of opposed troughs 6. An air pressure alternately rises
and drops as air supplied fromthe supply opening 9 passes
through the passages 7 defined between the respectively
opposed crests 5 and the passages 8 defined between the
respectively opposed troughs 6. Specifically, the air
pressure rises in the passages 7 defined between the

respectively opposed crests 5 due to a pressure drag by the



between each pair of opposed crests 5 is smaller than the minimum dimension L2 of the passage 8
defined between each pair of opposed troughs 6. An air pressure alternately rises and drops as air
supplied from the supply opening 9 passes through the passages 7 defined between the respectively
opposed crests 5 and the passages 8 defined between the respective36ApECEMBERJOD.
Specifically, the air pressure rises in the passages&-defined between the respectively opposed
crests 5 due to a pressure drag by the -8 26 DECEMBER 2003 crests 5 and drops in the passages 8
defined between the respectively opposed troughs 6. A velocity of the air flow decreases in the

passages 7 defined betw the respectively oppased crests,5 in which the ajr pressure is relatively
high and inccrégéﬁessin heg ﬁgssasrgoe%% (Ijer}inte)faeo vgvgésr{f1 e rsgspde%\fi/\'/que/%p%gée Frguéf?'seG in which
the air pressure IS (r;?lialti\ézl I%w. Theg orunl'ﬁ of the\RfilarI&entsI 103 gigcharf% frorgtrhe pozzle 10 and
passing throuSﬁQﬁe pa¥s ées 8RR7REd e?wggﬁ the respggtive(fy ¥p8 e tr%uglns é |S(M’rger than
the amount of the filaments assing through t assages 7 defined between the respectively
opposed cre@%cé gﬁ‘ﬁ%ﬁh’er{/i%gtﬁ’as agesg;1 (Peefpnec?%et ween tﬂe r especi | veISE}

opposed crests 5inwhichthe air pressureisrelatively high
and increases in the passages 8 defined between the
respectively opposed troughs 6 in which the air pressureis
relatively | ow

The amount of the filaments 13 discharged from the
nozzl e 10 and passi ng t hrough t he passages 8 defi ned bet ween
t he respectively opposed troughs 6 i s | arger than t he anount
of the filanments 13 passing through the passages 7 defined
bet ween t he respectively opposed crests 5 since the velocity
of air flowis higher in the passages 8 than i n the passages
7. Because of such difference in the velocity of air flow,
the filanments 13 are stretched at a higher stretch ratio as
t hey pass through the passages 8 and the filanments 13 are
stretched at a lower stretch rati o as they pass the passages
7. Wth a consequence, the filanments 13 passing t hrough the
passages 8 have a fineness smaller than the filanments 13
passi ng t hrough t he passages 7. O the filanents 13 col |l ected
on t he conveyor 11, those havi ng passed t hrough t he passages
8 defined between the respective opposed troughs 6 present

a density and a bul k hi gher than those havi ng passed t hrough



of air flow is higher in the passages 8 than in the passages 7. Because of such difference in the
velocity of air flow, the filaments 13 are stretched at a higher stretch ratio as they pass through the
passages 8 and the filaments 13 are stretched at a lower stretch ratio as they pass the passages 7.
With a consequence, the filaments 13 passing through the passages 26&ECGEMBRERS20OMaller than
the filaments 13 passing through the passages 7-Ofthe filaments 13 collected on the conveyor 11,
those having passed through the passages 8 defined between the respective opposed troughs 6
present a density and a bulk higher than those having passed through -9 26 DECEMBER 2003 the
passages 7 define betwe n the respectively osed cf sts 5 In thi {manner, the finished fibrous
web 14is o t%uneg |85 fok;?ne%d%\ivlth agpaﬁgr{% compng?ng a pI%JPaq of stl)(pes é%)enﬁng
longitudinally of t e firous YV 4. In the ap ara% valu% ndlng to he r%lnlmum
dimension L o‘? & p Ssage ﬁneop@él(wereh ea panndn‘S 08§ Er%"s'% IVIO]E‘ l!)yS the

oreterabiy irOOTRHGH Y C0.F SThE AL fedd 1 %ﬁ&%?o?ge{é% R GRAR Lhaton in
which the dlmfen5| tripes extending longitudinally of the fibrous web 14.
Inthe apparatus 1, aval ue correspondingtothe m ni nrum
di mensi on L1 of the passage 7 defined between each pair of
opposed crests 5 divided by the m ni mumdi nension L2 of the
passage 8 defined between each pair of opposed troughs 6 is
preferably in arange of 0.1 ~0.7. The value less than 0.1
woul d I ead to a problematic situation in which the dinmension
L1 of t he passage 7 defi ned bet ween each pai r of opposed crests
5is excessively small er than t he di nension L2 of t he passage
8 defined between each pair of opposed troughs 6. 1In this
situation, thefilanments 13 would crowd i n t he passages 8 and
the filaments 13 passing through the passages 7 defined
between the respectively opposed crests 5 would have a
correspondi ngly smal | basis weight. As aresult, regions of
unacceptably I owdensity may be generated in the fibrous web
14. The value exceeding 0.7, on the other hand, would
unaccept ably reduce a di fference in the di nensions L1, L2 of
the passages 7, 8 and therefore correspondingly reduce a

difference in the velocity of air flowin these passages 7,

8. Consequently, the finishedfibrous web 14 as a whol e woul d



L1 of the passage 7 defined between each pair of opposed crests 5 is excessively smaller than the
dimension L2 of the passage 8 defined between each pair of opposed troughs 6. In this situation, the
filaments 13 would crowd in the passages 8 and the filaments 13 passing through the passages 7
defined between the respectively opposed crests 5 would have a correépiedif BER2003asis weight.
As a result, regions of unacceptably low density afy-be generated in the fibrous web 14. The value
exceeding 0.7, on the other hand, would unacceptably reduce a difference in the dimensions L1, L2 of
the passages 7, 8 and therefore correspondingly reduce a difference in the velocity of air flow in these
passages 7, %. %ogsg %r,gtlé/ ttri1e fiﬁ‘iShSﬂiﬁP{)?Urﬁ Wgrt?s]iéli as gnv&hcs)lgnv% u'Pre'%oi 6 DEQE BER 2003
have a substantially uniform density ahd Sometimes it would Be Impossi le o form the fibrous web 14

with a desired pattern. In the apparatus 1, each crest 5 has its fransyerse, dimension.L3 preferably of
10" 300 minPSind S0S TouE & hs 10 HAralsb nRHE of2d prdrerdohy o 0TS0 #ih. These
dimensions L3, IT4 less than 10 mm would, depending on a flow rate and a flow velocity of air
supplied, ledtfto &5 bation

In the apparatus 1, each crest 5 has its transverse
di nension L3 preferably of 10 ~ 100 mmand each trough 6 has
its transverse di nension L4 preferably of 10 ~ 100 mm These
di rensions L3, L4 | ess than 10 nmwoul d, dependi ng on a fl ow
rate and a flowvelocity of air supplied, lead to a situation
in which the nunber of both the crests 5 and the troughs 6
are excessively increased and they are arranged at
excessivelycloseintervals. Asaresult, air streans fl ow ng
t hese passages woul d be apt tointerfere one with anot her and
to generate a turbulence in the passages 7, 8 or a wake in
the vicinity of the outlet 3. These factors would disturb
the streamof the filanments 13 and nake it i npossible to form
adistinct pattern on the fibrous web 14. The di nensi ons L3,
L4 exceedi ng 100 mm on t he ot her hand, each pair of adjacent
crests 5 as well as each pair of adjacent troughs 6 woul d be
spaced fromeach ot her by adi stancetoolargetoformafinely
striped pattern on the fibrous web 14.

I f the di nension L3 of each crest 5is smaller than 10
mm and t he di nensi on L4 of each trough 6 is |arger than 100

mm the filaments 13 would crowd i nto t he passages 8 defi ned



in which the number of both the crests 5 and the troughs 6 are excessively increased and they are
arranged at excessively close intervals. As a result, air streams flowing these passages would be apt
to interfere one with another and to generate a turbulence in the passages 7, 8 or a wake in the
vicinity of the outlet 3. These factors would disturb the stream of the fil26r2BGEN BB p0ake it
impossible to form a distinct pattern on the fibrouslweb 14. The dimensions L3, L4 exceeding 100
mm, on the other hand, each pair of adjacent crests 5 as well as each pair of adjacent troughs 6
would be spaced from each other by a distance too large to form a finely striped pattern on the

fibrous web 14. If the d{'[rp]en ion L3 ;t)fl eaqh crest SSi%gmaller than 10 n(]m %rédftlhf]a dimension L4 of

each trough elts\f\gragr han 1%6prencm, the flaments v%tﬂa %rrlgw A0 the passa(fzjjlerg3 Qtdsefined -11 26

DECEMBER, 2003 bet t tivel dt 6 and the fil ts 13 ing th h
the passageR%%/ d@ﬁﬁ%ﬁi\l ﬁé:}wggﬁr@@?&g{&%ﬁ\? é;sscgpap‘%ré)gg res gr}S' v%ed:jag%%&\%%%rr%ﬁ%ggingrl?/ug

small basis Weight. In.a cqnsequence, regions of excessjvely low, density would be en?rated in the

fibrous web A5 RE5 i PEsDRIOS SFeGL Rt S SRUALEG A Sl fesAmengr v

smal | basis weight. Inaconsequence, regi ons of excessively
| owdensity woul d be generated in the fibrous web 14. |f the
di mensi on L3 of each crest 5 exceeds 100 nmand t he di nensi on
L4 of each trough 6 is |l ess than 10 nm on the contrary, the
filaments 13 passing through t he passages 7 defined between
t he respectively opposed crests 5 woul d have a basi s wei ght
correspondingly increased so far as the anount of the
filaments 13 di scharged fromthe nozzl e 10. The basi s wei ght
of the filanments 13 passing through the passages 7 would
sonetinmes increase until adifferential basis wei ght between
the filaments 13 passing through the passages 7, 8 would
substantially becone zero and no distinct striped pattern
woul d appear on the fibrous web 14.

It is possiblewthout departing fromthe scope of this
inventionto oscillate the apparatus 1 transversely thereof,
i.e., inadirection indicated by a doubl e-headed arrow X -
X in Fig. 2 so that the fibrous web 14 may be forned with
a pattern conprising a plurality of stripes extending in a
zigzag direction. The apparatus 1 nmay be noved in any one

of the directions indicated by the doubl e-headed arrow X -



L4 of each trough 6 is less than 10 mm, on the contrary, the filaments 13 passing through the
passages 7 defined between the respectively opposed crests 5 would have a basis weight
correspondingly increased so far as the amount of the filaments 13 discharged from the nozzle 10.
The basis weight of the filaments 13 passing through the passages 7 @6 D&CEMBERESIBCrease until
a differential basis weight between the filaments -1®8passing through the passages 7, 8 would
substantially become zero and no distinct striped pattern would appear on the fibrous web 14. It is
possible without departing from the scope of this invention to oscillate the apparatus 1 transversely
thereof, i.e.,x'n atd()irggt(i)orr}r]in%ic%ttep. b A dout%l? herg'i@l%(;(Elrro(\évI >r(1 - X(')'m II:I% 2,s0 that th?afibrous web

14 may be formed with™ a pattern o prlsir%aa p?urrallty 0 gtrr]ipes%xtendln uire1|z¥ zfg%aé Fection. The

apparatus 1 may be mpved in any one of the directions,indicated Lt[I double-headed arrow X -12
26 DECEMé&Y%b%E(ﬁ'?gkorﬁ g% rﬂide%pa%er% Xt ﬂot?ﬁé)%glia\ﬁey cf?the longitudinal direction of
the Fbrous web L. 0n 153 A LELYINa! " Rinse YRR ¥ BHeNs" g Alre BB in Fio- &

alongaline D- DinFig. 1. The fibrous web 14 has regi ons
14a in which the filanments 13 have relatively high density
and bulk and regions 14b in which the filanents 13 have
relatively | ow density and bul k. The regions 14a protrude
upward wi th respect to t he regi ons 14b and t hese regi ons 14a,
14b bot h ext endi ng | ongi tudi nal | y of the fi brous web 14 defi ne
a striped pattern on the fibrous web 14.

It is possiblewthout departing fromthe scope of this
inventionto exploit the cold drawi ng apparatus 1 in a manner
that, instead of providing the air supply opening 9, an air
suction nechanism is provided below the apparatus 1 and
thereby an air flow is generated. A tenperature of air
supplied may be at a roomtenperature or a tenperature | ower
t han the roomtenperature. Each of the crests 5 may be shaped
so as to present not only the sem circul ar cross-section but
al so the other cross-sectional shape such as sem -ellipse,
obel i sk or triangle.

The filaments 13 may be of thernoplastic synthetic
resin such as pol yol efi ne, pol yester or polyamde. It is also

possi ble to use el astoner nade of thernoplastic synthetic



14a in which the filaments 13 have relatively high density and bulk and regions 14b in which the
filaments 13 have relatively low density and bulk. The regions 14a protrude upward with respect to
the regions 14b and these regions 14a, 14b both extending longitudinally of the fibrous web 14 define
a striped pattern on the fibrous web 14. It is possible without departing 260DBDEM &R 200Bis invention
to exploit the cold drawing apparatus 1 in a mannet3that, instead of providing the air supply opening 9,
an air suction mechanism is provided below the apparatus 1 and thereby an air flow is generated. A
temperature of air supplied may be at a room temperature or a temperature lower than the room

temperature, Eagh, of (e greals.& mayhe shane, se 58 pesent noponly 4 seaydircular
cross-section but dlso thé other cross-Sectional shape such as semi-ellipse, elisk or triangle. The
filaments 13 ma le)etof thermociplasticds nthetic rTsin su:t:kr\] as polyolefine, polyester or polyamide. It is
also possibl%% (62 SihstoREr HiLae ft{mrmBB st %ynt’% ic -13 26 DECEMBER 2003 resin. Such

elastomer ncludes tygse iade of ROYQIS PSR LAY PELRLISHENT on

enabl es the patterned fibrous web to be nade at a | ow cost
wi t hout using an apparatus for static filamentati on adapted
to charge the filaments with static electricity.

The di nmensions of the passages defined between the
respectively opposed crests and the passages between the
respectively opposed troughs as well as the transverse
di mensi ons of the crests and troughs may appropriately varied
toobtainthefibrouswebinwhichthefilanents have adensity
and a bul k correspondingly varied. The fibrous web can be
formed thereby optionally with a fine striped pattern or a

rough striped pattern.



The cold drawing apparatus according to this invention enables the patterned fibrous web to be made
at a low cost without using an apparatus for static filamentation adapted to charge the filaments with
static electricity. The dimensions of the passages defined between the respectively opposed crests
and the passages between the respectively opposed troughs as well ag@eECHSNEESR2003 ensions of
the crests and troughs may appropriately varied tddbtain the fibrous web in which the filaments have
a density and a bulk correspondingly varied. The fibrous web can be formed thereby optionally with a
fine striped pattern or a rough striped pattern. -14 WHAT IS CLAIMED 1S: 26 DECEMBER 2003 1. A
cold drawing apparatus (1! interposed in a system for making a fibrous web (14) and having an inlet
(2)fora pllﬂﬁfgﬁ b ;Mﬁ[%drﬁhuous filaments (13), an outlet (3) for said filaments (13) and a
pair of side walls (4) extending between said in- and outlets (2), (3) and opposed to and spaced from
each other in a transverse direction orthogonal to a direction in which said filaments (13) are fed to
define a passage (7), (8) therebetween so that said filaments (13) are cooled and

1. A col d drawi ng apparatus (1) interposed in a systemfor

maki ng a fi brous web (14) and havinganinlet (2) for aplurality
of melt spun continuous filanents (13), anoutlet (3) for said
filaments (13) and a pair of side walls (4) extendi ng between
said in- and outlets (2), (3) and opposed to and spaced from
each other in atransverse direction orthogonal to a direction
inwhich said filaments (13) are fed to define a passage (7),
(8) therebetween so that said filanents (13) are cool ed and
drawn as said filaments (13) pass t hrough sai d passage (7), (8)
defined between said opposed side walls (4), wherein:

at | east one of sai d opposedsidewalls (4) isfornedw th
a plurality of crests (5) extending in said transverse
direction at desired intervals and a plurality of troughs (6)

each extendi ng bet ween each pair of adjacent said crests (5).

2. The cold drawi ng apparatus (1) according to Claim1,
wherein said crests (5) are forned on both of said side walls
(4) at regular intervals in saidtransverse direction so that
said crests (5) on one of said side walls (4) are respectively

opposed to said crests (5 on the other side walls (4) and



drawn as said filaments (13) pass through said passage (7) , (8) defined between said opposed side
walls (4), wherein: at least one of said opposed side walls (4) is formed with a plurality of crests (5)
extending in said transverse direction at desired intervals and a plurality of troughs (6) each
extending between each pair of adjacent said crests (5) . 2. The cold dra&/DEGRRBER 2003 according
to Claim 1, wherein said crests (5) are formed on b6th of said side walls (4) at regular intervals in said
transverse direction so that said crests (5) on one of said side walls (4) are respectively opposed to
said crests (5) on the other side walls (4) and -15 26 DECEMBER 2003 wherein said troughs (6) are
formed on both of said side walls (4) at regular intervals in said transverse direction so that said

troughs (6) YE&IekiDeRALdehb O 9415 shhed hd Q4iABHo8PnEYE  oR orf@bsSidi§avalAIR (4) are

respectively opposed to said troughs (6) on the other side wall (4). 3. The cold drawing apparatus (1)
according t6 Olamh 1 8gHERIN aNiflie/ 8bFebPoRding fortRB MViIAMEIHIRRHSIAN (SO dfhakid passage
(7) defined between each pair of the opposed crests (5) divided by the minimum dimension (L2) of
said passaga(8) tiefnghisetiv@enrespasdir vkethe apposed tioughsrcpizapes and sai d

troughs (6) on one of said side walls (4) are respectively

opposed to said troughs (6) on the other side wall (4).

3. The cold drawi ng apparatus (1) according to Caim1,
wher ei n a val ue correspondi ng to t he m ni rumdi nensi on (L1) of
sai d passage (7) defi ned bet ween each pai r of t he opposed crests
(5) divided by the m ni rumdi nmension (L2) of said passage (8)
defi ned between each pair of the opposed troughs (6) is in a

range of 0.1 ~ 0.7.

4, The cold drawi ng apparatus (1) according to Caim1,
wherein a di nension (L3) of said crest (5) as neasured in said
transversedirectionisinarange of 10 ~100 mmand a di nensi on
(L4) of saidtrough (6) as measuredinsaidtransversedirection

is in a range of 10 ~ 100 mm

5. The cold drawi ng apparatus (1) according to Caim1,
wherein at | east one of said side walls (4) is formed wth an

air supply opening (9) lying betweensaidinlet (2) and aregion



range of 0.1 - 0.7. 4. The cold drawing apparatus (1) according to Claim 1, wherein a dimension (L3)
of said crest (5) as measured in said transverse direction is in a range of 10 - 100 mm and a
dimension (L4) of said trough (6) as measured in said transverse direction is in a range of 10 - 100
mm. 5. The cold drawing apparatus (1) according to Claim 1, wherein 26d35CaMBERAN0SIde walls
(4) is formed with an air supply opening (9) lying-b8ween said inlet (2) and a region -16 26
DECEMBER 2003 having said crests (5) and troughs (6) to supply compressed air toward said outlet
(3). 6. The cold drawing apparatus (1) according to Claim 1, wherein said apparatus (1) is adapted to

be oscillated in said transverse direction. )
havi ng sai d crests (5) and troughs (6) to supply conpressed air

toward said outlet (3).

6. The cold drawi ng apparatus (1) according to Caim1,
wherei n sai d apparatus (1) is adapted to be oscillatedin said

transverse direction.



