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d/ 30 f. As appsw eab: f.899m curve D, the ability of the conventional disc-type
twW sters rapi @Ghiye-shdglnumbag i N the area of the processing speed exceedi ng

1, 000 n ni n. T@»belv wpe/twigter wasAdjustedsh@aito imypactthe follgwing itaist tofthe yasnbel t - t ype
twi ster does no¥308dén far@2%dERYin the area exceeding 2,000 mmin. 30

Figure 8a illKus% {0 far 135 d 80Xt i onship between the twisting ability and the
i ntersecting ﬁ ?zfe;&n% Blstoar®lsdghe belt-type twister. It is apparent
fromt e curves,t itg éhnﬁﬁelehgmer processing speed area around 500 nimin,
the tw sting abp|INdnto 'gmramdngn\ger as the intersecting angle increases,
but, in the hi gh@onfatnbeaniengttspeed area above 1,000 nmimn, the tendency is
not so.sinple. Advotadi M ¢colenbth st udy of the present inventors, it was

f ound “#hat t hiepter eRIPEPWIG syitabl e range for the intersecti ng angl e

rel at e t 9 tTﬁ%o. i?'ﬁ%ég%’éﬂe '|35“’assfféé‘8f,‘ SMRATUM FrimRebiifa nthgr RGNt ¥y WOdet the
s bet weerf G LYok Pt e (b nbbG: LRkaulil 5P ol it GBI WY ol for esch
m ni mum t Wi, skesdi b required for obtdining an acceptable tex ureofy rn,
such ag, 2, 20Gnd fehruréd yatnsl resdithgtrNBadhQLiy QeteRbstid fon BRApabiR AR tedie stlendth. t he
ot her hand, tThe raspicare surhimarifediimTabtat.es t he maxi numintersecting angle in
whi\ch stabl e processing can be carried out. Naturally, the belt speed nust
be increased with the increase of the processing speed in order to snoothly
propel the yarn. In the 40 Tlarger intersecting angle zone, however, the
yarn c&hnot be stably twisted even if the belt speed is increased. The
mechani sm of this phenonenon is still unclear, but the fact teaches that
the yarn nust be twi sted under the snaller intersecting angle with the
increase of the processing speed. For this reason, an intersecting angle in
a rangesof from[err] to [err] is preferable in the area exceeding a
processi ng speed of 1,000 mimn. 45 As stated above, according to the
present invention, since the processing tinme in the heater zone is sel ected
within a range of fromO0.04 second to 0.12 second, which is nuch shorter
conpar to that of the conventional system the length of the heater may
be shoriened even with a high processing speed. This results in nore
conpactness of the overall texturing system In this regard, for exanple,
for a processing speed of 900 mmn, a heater length of at least 2.5 mis
required in a conventional system The entire 50 installation of the sanme
is as #hown in Fig. 9, in which the yarn path nust be bent acutely due to

t he overhead construction of the installation. On the contrary, according

t o\the present invention, the heater length may be less than 1.8 m
typically from65 cmto 70 cm which corresponds to the case of a orocessing
speed gf 400 mMmn in the conventional system Therefore, the installation
beconmes conpact and the yarn path follows a substantially straight line, as
shown in Fig. 2, which results in inproved space efficiency and 55 vyarn
quality. Mreover, according to the present invention, no scumf[err] of the
heaters necessary, which is required in a conventional systemevery 10 to
30 days’ because the scum does not stick at all on the heater surface due
to usage of a non-touch type heater and the high tenperature thereof. The
ef fects and advantages of the present invention will becone clearer from
the follow ng exanpl es: 60

Exanpl @81 Two ki nds of POY's were obtained by nelt-spinning polyethylene
terepht hal ate pol ynmer having an intrinsic viscosity [err] of 0.63,

i ncluding 0.03 weight %of titanium oxide under a nelting tenperature of
[err] and a spinning tenperature of [err], the PIY's having a fineness of
115 d/ 39 f and 225 [err]/48 f and birefringence [err]n of 0.045 and 0. 042,
respectively. The POY's were subjected to an in-draw texturing 65 process

under various processing tines by nmeans of the sane systemas illustrated
in Fig. 2 but without A EP 0 143 974 Bl the secondary heater 8.
Processing Conditions Draw ratio: 1.55 5 Fal se-tw st nunber: The belt

type tvster was adjusted so as to inpart the following twist to the yarn:
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2300 T/mfor 225 d POY 3200 T/mfor 115 d POY Kinds of heater: The
follow ng four heaters were used. 1. Non-touch, 40 cmlength 2. Non-touch,

70 cmlength 3. Contact, 50 cmlength 4. Contact,
tenperature: The heater tenper agy §
t he #ésul tant yarn under the corresp

§fh Bqr the maxi mum cri npabi

100 cm | engt h Heat er

ity in

onalng processing time. Apart fromthe

abovet he heater tenperature for the m ni numdyeability was sought for

each processing tine. 20

The textured yarns resulting from each

were tested for crinpability and tensile strength. The results are
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crinpability was neasured as follows: 1. The text
tRe®f Br R & 3 Bafk & thaf The Lothd thiGkifesd $nsr
(7 2. "1he hank i § {réatedin

ted to a weight of . 2 ng/d and is 5
Dbrel ative humdity a day and night. 3. The treated
vei ght of 200 ng/d for 1 minute. The length [err] i
| at e. Thereaftgr, the weight is replaced by a Iight
TRed endt IN 1% Rs & Fert mealufied
C is calculated by the foll owi ng equati on:
sured as fol | ows:
is then scoured in water of [err] tenperature and,
d in a bath ratio of 100:1 with 4% of Pol yester
ar ket ed by East man Kodak)

dried under [e

10 [ERR]

hashed,
h
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spin-dried, and dried in a hot air drier at
| i ghtness L of the dyed hose is neasured by a

N N MmN YO VO W™ N YW NN N O WYY O O 0 W
W e S M T OIN Y O OO 0N O MmO
~ D~ MmNV DA NNNMNM e N N™MmoT Y N
- R EE-EBEEEEEEEE-E-EE-EEEEE-E
M N~ O~ O ™D MY oD M AN O ADM~ ™M WY IO 0
N Y ? VDMV O NNNNMANDM NN MM e NN
Q O N M O M O © 0 O OO NN OMNM O N © © N MO O
- O 8 M O ™M O 0 O O O © ™~ © ©wW N I ©OC M~ N — @0 ©
~ MM N~ M T O MDD NMm O N Y O N A NMY D
—t - =1 -
- 0» : - - -
- w e 1N I " s A M w W & e wn e O W - B & & =
© W A v M O O N MO O W O MWO ¥ m < O >N M
A A O O A0 Q0 N OO0 O A < 0 0 4 A O O O
P T T T S S S S S e T S
© O 0O © O O © O O O © O O O O O © O O ©o © O o
o (=] [~} (=
r~ -r (=] ~ -
o o
] S - g S
8:::: T 3 =z X =z sz 2 = 2 = = 2z =2 =z =
Q 3] o) o}
a . .ﬂ B <+ Py
[} [} i 1
5 5 5 5 § 5
2 2 S S 2 2
© 0
d )
™ & =z = £ £ £ = = £ = & 2 2 ™S =2 2 =2 ® =3 = = =
v ")
o~ ~
~ ~
.—oN@@m w@moﬁNﬂ?ﬂ@(ﬁ)m o@@@m
— ot et et o~ —4 -y (o]

Bor"l i'g” wat &r for 20 ni

af trere» 1N mngt e hras~pg
1. The textured yarn is knitted td

Bl u
relative to the hose meig
Al 5 heat 6d 804 Rty id Leaches a, idipgesiats ram
nift €5 And 207 i keéPt™i f Thits stat? ToF 3D Wi Nuled.

run

[ ERR]
red
of
nut es
r]
hank

t
(8

r

ssed.
The
a

GF
ht .
room

[er}]




As apparent from Table 1, in the runs where the processing tine is |onger
than 0. 12 second, the tenperature difference [err]T was very | arge,
exceeding [err], which causes unevenness of dyeability in the 25 resultant
textured yarn as stated before. GPt0e143§7By when the processing tine
I's shprter than 0.04 second, though the tenperature difference was
i mpr oYM d The kémeatiiliyy was W@ﬁdf%f?'m"st ensi |l e strength becone g or ese  1co0
facts show lt;htﬁ'f’ texired yp dsreplag in thetorm @ 3ak 5 that e 209! Shigestt f"i’eSf“ﬁ??o’(’)'ﬁs
second t FB7g 5 ?&Qmeaﬁk%h,t &%@; Bl AR émﬁéeegwh.w szﬁ,g fsabibctedVolalieflrh B2 mog anctis
aboves WEFH,.'eQUﬁﬂr er was not
preferabl e gsmehe i;e@ﬁe 195 whight otioo rJ»g/d f6H1 rﬂ43ute]'lhe$¢ﬂ§;i’h i BIBASUIBE iMthis
wsas depasds. eﬁbredﬁet- hh'h Baght iSRplatdd ey iighCweigmcbf 2 Iney/d; Ihe ehgtbn, isrteh eckasurdd after 1
st uck t henieite hahpassedar n br eakage occurred. Therefore, it is apparent that
t he non-t ouhe erimuabliatis chisuipted by therfpliqvirg pRuIERYsi ng the yarn under a
hi ghet’ t enper at ure exceedi ng [err]. As a conclusion, runs 3,4, 7,8, 16,
17,20, 21, and 22, circled in Tablg, 1 a ufd Cargihgf out under condi ti ons
accordi ng to the present |nvent|on presept superior results in yarn
qual ity and heater contam nation. 35 Exarrpl e 2 A POY of 225 d/30 f was spun
under st hahsapamwldhim%reasasdaww bed in Exanple 1. The birefringence
[ err] Mt her aofhevesuidd Q4. is RiiteedA0 mbslarshise @bich s then saouied-inl mater E&Y G tgrppprature
process Iepdrtberraftenfis dved inahath saylstoe Mﬂa‘svvélh%n?f Polvestey Blug %ﬁt"ﬁﬁ??mﬁ dyp arketed
secondar%’Vrﬁ? "8"“? F% PS werﬁ as_fol utes and
Heat ef,; Nop %}GB’B"&M’? h@fwefﬁ%%! 51 g™ rg 2B bp PeoginY

I minutes.
twister: f r he rtﬂﬁ‘ﬁ s%‘-g' é%ye&nn ér%oaméﬂeﬁ it b REESSAY af {100% tefknBrbdife.SECON
Heater t enpar feligRine Al &t ed hose is measlirddby alsp&ttrophdtodmted qual ity textured
yarn was obtAalaaes?eJitaNdmgaﬁear innpabiids Wiere thedpldceasiag timefio langely tabiol12tspcond, the
Cl ai n8 50emperatuila differemdelXTowdsovenpliageLeiceasing 4080 mirich daysas nn%nm eesteeb'htv in the
fi | andsnt sresuliartrtextured ypwl asctated before A the avaw wwgt%erpaﬁrsp g & &5 than 0.04

pol yet hyl em@dt '@P?HM'&MP@“%G“ 3{*%‘%% p'a "gv %ea ;;%Pg become
at t f.from nd to 0.12 second.
:‘gl g;a}[’\lwtﬁ e ocg‘s% J:;ﬁ% \gg:?néa?e b% 1@ gt% ﬁ hc§§é g ef' Ea heater
a S, S
a reggon Mﬂ?& 5&% dt‘ila'y hidited ﬁncf:ﬁumkltﬁBJ&USJth ﬂaibréi%gebiécmnﬂw@éfoﬁ n is
non-t ouc hadpyﬁmthaaheﬁomﬁufﬁ epaednaus Getes3hiy\fou (0cok SABE FhraluddéiOs higher temperature
predet er nexoemingr230°€ssing time, 55  wherein the heat-set portion of the
yarn is t herAsaconciusion; fups 3.t407, I§e15nlj ?heh.aneie grdegin Tablg thndgpuied putundenrapditions
twisted f¥FIFNASP BfPresentinyantion MEEsRtSHRYFIPT Sositp iniveet ALty Pa¢P feqter qoptamination.
‘detwi%¥ted in a regi on downstream of sai er to forma textured yarn,

characteri Z%d%ftzgea/aé % L7 YAl the! ss.mn% HnS od Sestiiled il Exathple)9Re Bifetdrigafite
350 to [ ehk heddd wadalo 4§gdv s%ve.é £ &lbjicieado RhGR-8RHM t@ﬂuﬁhdrﬁrobéﬁs&ylrﬁe@sro&ﬂ@esaﬁf
from 0. O4sysRnlaskBown inZig. 2 bIBWlKUUt ]hé Gedoddarg hédter®l BiaPrdcessifipeapiditionsiveretasfalib@s:
is a mair of fHesed: dondmich sypentosod seatdngthl y 60 contacting each other. 3. A
met hod accor di ingersestied mQ*ﬁbeeuhefr'éPnMstat :d0air of friction belts is driven
at & | i near sp E?de Bépﬁﬁ’ mn. 4. A nethod according to claim 2,
wherein said f e@? ect at an angle within d range of from
[err] 40 [err]D, crlrrpablllty was- neasured as follows: 1. The

t ext ured yardboh%uﬁlﬁﬂe&duéd“yatrhﬂai Bbtained havilipd&insgabhiRadf 3bReardQind@brat Byeakings s

t hereof becones 1500 denier. 2. The hank is treated in boiling water for 20
m' nut es welkims bei ng subjected to a weight of 2 ng/d and is 5 dri ed under
[err] terrperature and 65% rel ative hum d|t a day and nig iy The treated

hank % su Hfoy F’WQ g .?ff" e f' b whef e(QF (NAEY
3 Y ¢ r e te na nt ed i an in-draw
reasur ed %ﬁtﬁ Vareid it o é.gégag; Hn o
vei ght b R ap%:rgimra el e L e an o
passed. non-touch type heater maintained at an elevated temperature for a predetermined processing time,
55 wherein the heat-set nortion of the yarn is then cooled prior to being introdu ~~d into said twisiaf sC (natine
twisted form thereof is fixed and wherein said filament yarn is then detwisted in a region downstream of
said twister to form a textured yarn, characterized in that said elevated temperature is held in a range of
from 350 to 800°C and that said predetermined processing time held in a range of from 0.04 to 0.12 s.
2. A method according to claim 1, wherein said twister is a pair of friction belts intersectingly
&n contacting each other.
3. A method according to claim 2, wherein said pair of friction belts is driven at a linear speed more
than 1,000 m/min.
4. A method according to claim 2, wherein said friction belts intersect at an angle within a r2..g.- of from
90° to 110°.
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The crinpabiiity TCis calculated by the foll ow ng equation: 10 [ERR]*-&S‘
The dyeability was neasured as follows: 1. The textured y
a tubul ar hose which is then scoured in vvater of 60'C te H"M”m
thereafter, is dyed in a bath raé?o ?T( Wi th 4% of Pe yes Leru
(tradename of dye nmarketed by EaStnan Ko ? reI ative to the hose weight.
2. The dye compatilivpwat trebBaaéess dlowhat it reaches a boiling state fromroom
t enper at ur & Tha t@Qured parpésrealed in thelfeqm of inhari#iss that Ahectofap thickpess thereekbecgmes 1500
Then t Iifeniabse i s washed, ‘gl n-dri ed dried in a _hot air drlerf at Lerr;
t enper at ur Thﬂha'gj %"?ﬁt%t‘ﬁg ggg;’a'ﬁffqn%mﬂgégi Be‘f‘ seﬁr'%ﬁwﬁ?hé° 2mg/d anc
Spec rOF%B %{é ted tﬁw ﬁ#mjgé"ﬁﬁems{hq Ebﬁeasured in this
processiggy frmeaﬁesx peary :r.t 8% b

c

Sldik § ishnbh ReBAGEd after 1
[err]T wﬁﬁutgasypgsa&ge exceed| ng 40C, Whl causes unevenness of dyeability
I n the 25 The @bnpabiing TC B)caldtiond \bgnme owingteqdativef ore. On the contrary, when
the pgrocessing tine is shorter than 0.04 second, though the tenperature
di fference was inproved, the crinpabilit%y 'and the tensile strength becone
poor. These facts show that theTpri6t&ssI gt *n®nust be within a range of
from0.04 second to 0.12 second. Even if °“the processing tinme falls .within
the abowgs RELLIRNGSs Medkdfed Iheudéae of the contact-type heater was not
pr ef &r abl e 1 aheIbQURd bymt@ Rnifieh ® DiubllAhdsk.whlch is Manlsdourbd irbweter 6060CE tenfiRrdture
wsas depnd)thedafen, i dyed30a bath eatioart 1801 it @ %asfdPotylhstenBlonGUF ttredenspie of dyamdrketed
st uck tkkwrﬁastmammna@avmwnemea'gewmtred Therefore, it is par ent .t hat
t he, non-t o@cTI’i‘e%@'ﬁ@aﬂ%?eﬂeg 13 ?&F'&PSP(PP"'M %@é@mgomenw Pﬁ" /AR minptes and

2|7 zrgr 22%*'95&&.&{‘ htn lg g ’P%a slpié(rfg-gneﬁﬁsang aenet;I i% :«H’\SI %n” umﬁgagéﬁe" erlgtua%

according i enr#&#n blb Y GineHns %S:%QR& deégsz m6 @Skéngér thin ¥ARRecond, the
quality tamderbﬁaet aﬁe:emtmsaidrpnrgessx&dm@hm&»ﬁc 6s@f undRénrdb36f dyedbibty Sptha
undess t hesutanmexaored iybincasstasd befeer Ohelk ¢cantrievawpére the. pradessiny fimeis shpetec than 0.04
[err]n tsheqv@omomsmeteowsranweﬁmcmesv mprgved: ttwcrtmpaatw wdd‘rmmﬂe&trmqtnaecome

process R$P %Fﬁ cirshpy dhas thew mgﬁ SRMithin arp p:"::;‘;r
Seconda asn %5 asg: Fla?: q WYT;, ﬁ 3”?,? c? Se sce E%%ig on the
ﬁo af.i %ggzl. h Jn@ sa&s&&d vt Whi Eva-i o OLcur 38, FHhaTbR it ie
[er rl pr Eéﬁitﬂa A diddls é&Sﬁ%ﬁfoﬂSmEbdZﬁs thb n&@%&ﬂ gricgthfirature
terrperatw;@dmbaa ‘Draw ratio: 1.5 Goo qual Ity textured yarn

was obt ai ned ahammsg:naruos Brpaisi 16, 1% 20121 30RK22,vitcleainfTabin1 dpe edrried byt un@rxonditi&r3
1. A netaseefdingto pnemmgvmpewmeeﬁsupaﬁw results i yass gulity pndabgstrr contaminatipn g
pol y¥ster filanment yarn substantiall y :&TD d of polyet hyl ene
04'5}8
i

terepht hal gtg,2nd,p Ga" 0“8 heka a%%é eadbRY, itbkridEnce

system in WRLPUeStide e °' “"“’ DU S &P'" tn%f? '%s

of a t Wi §ERh 3RHown M. 2@t niho%at skt rammeaaéag hb aroeegsﬁ@cend.us.sstwaaas lows:
aj d ot Wi ster Heat60 NohilolRHIYpe, TEDBImmednglly neans of a non-touch type heater

ma ai ned at Inserseeting artgieioft kelrp of ik uwistek 01002 predet er mi ned processing tine.
55  wherei n Piegessivgispesst: 1ﬁ19rm4"0n of the yarn is then cooled prior to being
i ntroduced in 6"%5&1"6 A 9104z8 °T‘hat the twisted formthereof is fixed and

whergin sai d LE}ANREPTE T sg hen detwisted in a region downstream of said
tw ster tOdo%rau@ @&Mé@%rwagob{;b@am ﬁ%b%ﬁﬁl bikhi Bﬁ&o%%h&hﬁk&%ﬁ&ﬁ%hw
- tenperature is held |narangeo from3 to [err] and that said

predet eromirsd processing tine hel din a range of fromO0.04 to 0.12 s. 2. A
met hod according to claim1l, wherein said twister is a pair of friction
bel t ® i nt erls@ceether for B@duclc@nt‘m'?ﬁga@fﬁﬁMOUF%rf"afBe"t%W?éf%a DaUeiiP'oﬁ' e’t‘d“”‘
claim 2, sw!aﬁ'éwa"n ceep “ﬁathp"lyﬁ'hr/&er‘%ﬁ'?)?{“*ﬁ’é?‘f §" P'FVv‘é'tF“é“td '8 Proqeaser pydraw
SA id Y t m s er and a
nor e tha% . g %&Qﬁh fm W@ L
. . nt yarn in d |s er ans
frictionnBebha tyet Gostet mathaiAll 81 @1e0bio tQm@erEl%Fwﬁ)r eeamﬂaﬂprsaa R thne
65 Iss5 wherein the heat-set portion of the yarn is then cooled prior to being mtrodu ~ad into said twisisr SC (Na1 e
twisted form thereof is fixed and wherein said filament yarn is then detwisted in a region downstream of
said twister to form a textured yarn, characterized in that said elevated temperature is held in a range of
from 350 to 800°C and that said predetermined processing time held in a2 range of from 0.04 to 0.12 s.
2. A method according to claim 1, wherein said twister is a paur of friction belts intersectingly
&n contacting each other.
3. A method according to claim 2, wherein said pair of friction belts 1s driven at a linear speed more
than 1,000 m/min.
4. A method according to claim 2, wherein said friction belts intersect atan angle within a ra..g: of from
90° to 110°.
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