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surprl SI h‘(%%’l line griegtation f“&ﬁ‘ e t he same t'hrough

S h A ,ﬁn ‘“‘°“ “"”i*&fiieﬁ;"é‘ “Z%‘éiﬁ‘.piﬂ ;‘é’r"i/bre gpeci fically,
the ten:blréfang;nclmfml esou;ecxssl elcmlem eadﬂd.ssrayd render a -

convent @ ﬂP %‘ts ig Sﬂf!eeﬂ trength and :
modul us ,é’p‘ﬁt ﬂ%’ eégg W&%&ﬂ@?@ ¥PE2 47 ¢ di i ni shed 50
A gsesul tl N@he th%ﬁ%&ﬁliy k mnpmbé‘ss ﬁk&ﬂ)dﬁﬁ:d)f'pfbd@éiﬁg £polpsedi ng 44 K. -
application 50 No. 41185/74, Serial No. 1,487,844, entitled "Pol yester

Fi ber" filed concurrently hereW| th, and di ffers structural l'y from pol¥yester
fibers heretofore produced in that it* has an interconnected highly oriented
crystalline mcrostructure coextensive with its length coexisting with an

i nt erdi spersed substantially disoriented non- 55 crystalline phase and
exhibits a propensity to undergo a | ow degree of shrinkage 55



with a high degree of force at an elevated tenperature as evidenced by a
nmodul us ratio of at least 0.1. Also the filanmentary material exhibits a
relatively high initial oodulus. coupled with a relatively high crystalline
orientation function, and a relatively | ow anorphous orientation function,
I.e. a mean initial nodulus when 60 present in a multifilament yarn~
at 25[err]C. of at |east 55 grans per denier, a 60 birefringence of 0.1 /6._
to 0.14, a crystalline orientation funetion of at least O. 88, and an '
anor phous ori ent tlon fgnctlon of not nore L: “ 0. 35. See our concurrentlg
filed appllcatl-- - 3 44

di scussi‘en of {h e r'e§4ﬂqepﬁg“f'ﬁ%@ o Elé PE th°6 f°“‘°s recited| life ﬁ
b , that t
whereby the pr¥Sent gpEPEhEd Lesbaplssl imple m&g ; m&m}:ﬁdﬁ
1,487, 843 - zone produces an oriented crystalli né| '&rﬁdﬁr}#stﬂiﬁﬁxﬁd’ Io&l ‘polymek
exhi b|t|'ng the @ropemdeeslww thelsame seryetoayicleas taaﬁbgw “}ﬂrof 5

si npl e eXpl anati on. as'ﬁg %t d’mﬂ ansﬂf ‘gﬁ
llaf cﬂf}e

pon
the semi~sol i'duhd] ama iYatioh (sps a’shkamﬁry conrl lohfd El%nslﬁ zsuaﬁ -
pr oducesan oriented r(pi% athlhzauen fis balieveldato fmmladsmcllaodvungmmﬁ opchey pxisting

"mol ecul es wi t o t h&by 4 gelll iy E‘lﬂ&g& ﬂl Eé pding Pﬁéwi‘ﬁlftha‘iélaélﬁ “Q’rho%?h of 10
1 byl

pol yner 5 crystals i fh 3 arfBalid|® R phdcBling
filanment ary mat eri al tl&bughlthmsaebx‘adqﬁt&ﬁ odeks t ugiﬁpmemmndnﬁdy(baluﬁuy dlrzalyein as

defined, substanti aI icatmuﬁa emtln
the oriented fibril I G’@ﬂﬁ Eﬁg‘%ﬂﬂf&m ‘Qg‘f :ﬁ xé"c?;tﬁ’[‘t}gg&ed t &5
forma lamella overg Mr!itlv@laoﬁ n€ For 8 by hxﬂ@f denier dnhy Sddrdf e khterdii t

lamel I ar crystals ex nnjmn b&bﬁ@khﬁkbplmsewtmmhzﬁh@, anl(’)let fendvinkuthe

crystal s bei ng oi ne ?E f mkb tury f"&“ ial

or filmis anentble i HE! %ﬂ%’% AHhdLHebh h%sl{%“é’%%ﬂagﬁ& >
processi ng equi prent details setrfayh hethlasaalm ples: dtefdrgnceris imﬁtblemmpleseﬂpmhel ng a -
continuous fil ament: ’Pﬁé mﬁﬂlu tfi.at@elﬁlth%é“a nﬁﬂg% EF‘%{W‘P&W‘W

materi al subsequent!y det ftoa » 1“}"'0‘1'???;{“?' ¢8Rt ur ed 15
yarn, e.g., thrgugh the utilization of kn@samplallse tWI st texturing . 25

conditions. Illustrati ve&olye qelmnhthmteéz ing AR crttrl@@owwemygi Vérv%é’%] wasyarn

speed of 125 neters gﬁf‘&‘m %s‘ “i%l\% Jf@‘l "‘;ﬁfl}'&e‘gafo CBf
215[err]C., an over feegnep eﬂly t ly ﬂéﬁﬁ ulat @ah}lid&dper

i nch of 60. 20 30 ~ in hopiper I apldIvasvadwgn nmengt qaxdaésc spyemnfeyor4. 30

il lustrations. of the mﬁg&eés%a“"hfstethe Rolyets ur&ﬂ ﬂgf g‘;@?ﬁ%\’&l’ﬂ”rgf J

the invention is not ;nse?]"i eseC| TR _

exanpl es. Reference |s Thel pinneret bdiadaxamiﬂamcdn&at mdabssssaalrarﬂ:tgﬂaent '

il lustrated in 3he diesmsiog hoksceash ﬁwaum &he molien P@dleqitﬁetng t he3s
%g@n(ﬁ € row :

utilization of the aéﬁ e WBY B P terpRegRtIes ‘f Wh°25°’“"’d

Exanple |. : The resulting extruded polyethylene t&ﬁ)hﬁﬁlakbelbbyds&ﬂﬁre&tﬁf fﬁﬁhﬂh@m at e
having an intrinsic: wplsmﬂt qg% hsvh ﬁ@tlor()me liwélhe splidlificatiog zens 12 hed sbmt

material . -The i49trin ag %ﬁ eﬁ}l’%zﬁ#ﬁg};gﬁ%d 40 |

gram of the pol yner |vﬁ aan lon
pol yet hyl ene t er epht he:ichttémmttr}myrdmpbsekien |cmnpam¢atlon| I“ahehef walhbﬁ/mhdxﬁtmed 30

in hopper |- and was é_ﬁf 'BI“E %ye ongduiy %el! sing
1

conveyor 4 30 Heat ,,,;igg.?{%" BT neeﬁﬁ}ﬁ“ gcgpmen%dter%ln' ala;igpg es to

melt to form a hom)gep ethymas:epmlmlamm ol me:ﬁdmatemimmdranﬁmm fegm aner et

2 by the aid of purrp 1 el 8501 ﬁﬂlr 3132"' g?fmw@@m s‘%ﬁﬁ;&gze and
possessed a r' of leneter g%éﬂlp gll%lgmth ﬁﬁmiﬁ% I:l%t&ﬁﬁ of 26y
mls. The rmlten poly set:ardep thal ate was at a: terrperature

about 300e[rr]C. when e wu (ﬂ‘)@ Ohﬁﬁ?aéPﬂ@nemélerceﬁmP? fuded
pol yet hylene terepht ﬁ%s cgflgieﬁﬁ qu’ gf}’% tﬁﬂ@;{ ‘ﬁz ough
sol i di fication gone 9Qined in 1h61ﬁﬁ§ﬁ:ﬂe2@£t té reaaflmwtﬂsy axdof of &

feet and was vert i calbhnd demoBewhxcu\nsumamda;d)dm wallypof rthe uaree (The epolyettylpue
25e[rr] C.): 40 was cé"(,\'out

{F) quae%“ctgg%g‘ fona resiqencg fimepd ot
14 whichtvwas supplied Vg &m&&g Vet RACe %vaaluadee@%omikeaaeysly
wi t hdrawd t hrousgh el dol atngelxtmsno undwa%@nthdm@mfrah 26ala(mmﬂ2m@;at|ow

with the wall of sol it R a“t H@F‘rﬂ?

h bugh condi ¢ 257 GRRR e et Tl AR RS

t he extruded -pol yet hy#osnemerresplﬁixb@bmtﬁyl&msmeéﬁthum ﬁfm:yutmderac rqsa vvas .
transforrmed.into a continuous yarn of-as-spun pol yethyl ene terephthal ate.
The polyneric material was first transfornmed froma nmolten to a sem -solid
consi stency, and then froma sem-solid consistency to a soli d consi stency

whi | e passing through solidification zone 12. The extruded



50 pol yet hyl ene terephthal ate was present in the solidification zone 12
for a residence 50 tinme of about 0.045 second. Upon being w thdrawn from

solidification zone 12 the_continuous yarn 24 of polyethyl ene terephthal ate
was next inmmediately passed through vertically disposed conditioning zone
26 having a length of 12 feet A static air atnosphere 55 was nai nt ai ned

~in pnditioning zone 26 at a tenperature of 120[err]C. by the aid of = 55
bar@ heat er . 28 whi ch surrounded thé wal | s of .the same. The pol yet hyI ene
tenepht hal ate yarn was presentin the conditioning zone 26 for a residence

ti mé_of about. 0.09 second wherl#87,843 was structural.ly nodifiedé The
r esul t i ngi, Agl %P3 kb B Lﬂggxphtab%&tpgssm Rul@goddfd G hnPaaCafySt ant fensi on 60

f ol | oW NgpnEfidgioilérB6 hd&i fiatatic ubﬂeancondl tioning zone-: >¢ at a rate
of 2500 - Th@ﬂpommrst jlateiyarn yyRs: dxially sugpended lstthwgenoiofabout 0.2 gram per

denjer. & Qaﬂé v m%’é”fﬂfa@ thﬁ??i? ggig‘?!t %‘sxsoiﬁé :Q#Eﬂ.ﬁ? Ao P st O

iS kg idn HA teg condl tioning
zone vvasthchugmmt tlopmceatingwhicht was egérteel by notatiohGd pﬂnkag'ﬁlgaeqn@auhtt i ng~.g9i yet hyl ene

ter epht P8 3t e YD ais Hulboldt CdmfiR ] vk rdpkiea PRSI 5 i s

§7 84e static air atmos ghere of the conditioning zone 26
pac agedteﬁtbermrea ilegrabp@s23°0Q insteadnef o eiet Bhe3 extrudel. ﬁnam@eaﬂad: cont acting roller

‘36 whi chmategig |int edﬁteath onsta&%mwntrm@l ellme é)[ltye?lnwfene terephthal ate
yar n was, é.gH ﬁ)géF %ﬁg‘“ﬁ "fﬂl"g Fﬁ; AE%‘,’;“ 2%t act i nternediate
§5 Spi nmn,ﬁad ald mna tafz it ravvaﬁ ~“““condiisi oni ng zone
26 There Mmrimwadr djcln enthespmwea svdilt!mvwlmgom ch!éerleength of - 5 the
u C
sore | b et et T e

t hr ough%%aukfils&rs on of packagi ng
equi pment- 30. For corrparatlve pur poses Exanpl e I was repeated wi-th the

ex@ption that 10 - the static gfi:hlmntmspheWEh%ﬂhmséooondl ti2oni ng zone 26
was provide at room 10 tenperat ab r]C.) instead of
120[err]C The extruded fil anenta.ﬁ%mge'ﬁ_)a a?gl%_gl_e the point of its
maxi mum DéderPéetilamenitea and its point of wi thdrawal 2from the conditioning
zone vvas dr.awn down at a ration of about 1400: 1.. The resulting yarn upon
W Pgldra "g‘g eL“@%“ycondl tioning zoné 26 15 - etfbited a desier per
filfament of“ 15 Summari zed bel ow
are the Meay¥ard Elesgaién t he resultl ng ;ﬁl yet hyl ene 1§ epht hal ate product. See
out co- pgﬂ'cfﬁ‘fb U.K applicatiion -No. 41185/ 74, Serial No. 1,487, 844,

entit] edvedioraremital Moidigr " fil ed concgrrently hereysth, for a npre detailed
di scussi(grmsperidenie) he reported properties were deterni ned 20

Wt h.l nv&ntl }Vt hout - I nventi on 20 ( Condi t3 ni ng - (Sgondl tioning
%ﬂi’t& -

:..

Tube at 25[e|’3r]C) Deni er “"Per Fi'l anent

Mean Yarn Tenacity - C S 3.7

1 92 25 Mean % r den| ery ~ 66 . - - 165

25 Mean HAFh ' o 56 - 175 (per cent)
Mean Yarm&mratrmkermwlsuﬁ EREE 03 70 - o006 - 22.5 (grams per
dedser) #B000°C.(gtoing/deniéay n Shri nkage: - ' 3.7 3

33.0 0C (per cen Mean Yarn 5] nkage

6.6 ﬁﬁ%‘ge‘@’(‘;};‘,‘ﬁ ié,)ns 175[ err]C I7%er cent) Nqugf Yarn I nternal Tension
- 0.36 - at 100gerr] C (grans/ deni-er)

35 Mean Ma’fdn“ma( lntarnal@ne%n - 037 "0.25 . ®905 at 175[err] C.

(gr ans/ dERPEI™ R xi rum Yarn Internal Tension 0.37

0. @89 ( gshaiRkd, gdWﬂﬁéatM% - Shri nkage.dul us - at. deeC. 40 10.0
0.079. (grams/denier). 40 (grans/deni er) Shrinkage Mdul us at 175p[err].

o gram;/ deni e |\/de| us.
0. 143 (sgl:g,r:‘l;/ag:nhé?)dulg %3@ é 5)19 R6663@

Modulus Ratio -~ - S 0143 00036 |

45 Birefringence o 0.1188' . .0_.025 o | 45
.Cl‘ystalhne Onentatxon Functxon : : 092 ' : P ' "
Amorphous Orientation Function - | | 030 R AT

= Not crystallme enought to yield useful dxffractlon



45 Bi refringence 0.1188 0. 025

45 Crystalline Orientation Function 0.92 *  Anmor phous
Orientation Function 0.30 0.10 * = Not crystalline
enought” to yield useful diffraction 7

1,487, 843 .7 Exarrple 11. Exanmple | was @
repeat ed WitH the exception that the resuI ting pol yethylene ter epht hal akl

yarn was w thdrawn from condltlonlng zone 26 at. a rate of 3000 neters per
m nute while under stress’of about 0.25 gram per denier. The extruded 5
pol yet hyl ene terephthal ate yarn vias preseh#8%.843the solidification zaone .l

for a 5 resjdence trne of about ‘0.036 seg4

. 1The pol yet hyl ene

t er epht hal at &yarn vvasEmnﬁ;&entvadﬂa dakedt mﬂmlbte:mmx hztdher tllia)Polla’-t dence -
time of about 0.07 mqrhtt@lateTmnth!?beﬁ frp u i ate
the pOI nt Of I ts n'ame len %xaté eé%t% 1s£ ;gll lCdHOIl IMOI' ﬁrom S
the conditioni '5'9 ZO'S &ﬁé bo@Ve0 &Tseo’ﬂn (The polyetaylelu telfepbt %FF yarnm 1.

The resul ting yarn tppaantwmhcbmmmhmtzmﬂ&@n

gjﬂcbl t ed

a denier per fil anemttrlvkdéimm “ﬁ,alt
repeated with the eéﬁ%@;}a &qul 80,1 aﬁ'nﬁ Jn\ﬁlﬂ necdhﬁttibhlﬂg zone 10
condi tioni ng A8ne 2 6 \ORISbifed QVe i%d atﬁlammot e2 ature '
25[err]C.) instead of f@Of tagiye fUFROS ih Géé"% ?‘;‘;ﬁpgfr‘iﬁgﬁérl al

i ntermedi ate the port're‘tl't}ls Wﬁ%" coﬁuj “@o@m xtrudedDfilambntayy 15
wi t hdr aval frorspthe rf bdlgte 2Ry PoiNtBaT il MmsimuiDdia swell areaandmsnnmt out 15
1500: 1. The resul ti hyarwal thewntdimm gne pasdrawn doym dt 8 f ’%gh &'\gd -

exhi bited a denier | Pl“ upfn withdeay SARGIgRINg GonS 22 YR AV EF g e

e

single filament progéf ggaaﬂgedtbggwraﬁsﬂié Neﬂﬁe

aﬂgle filamenn(ihl'qpeﬂia dafelm?resultlng

t er epht hal at e yar ns. sapdthghadterep mhalauet amsa tK:o- pplicati .20
41185/ 74, Seri aI No. Nq4 1/78164na1é?e§ i a3 “""“,y

cu 1 th 1es were
concurrently herew t IL‘E %fgf alll$ 85 i ciissi on 0 ow the reported
properties were det er i ne Wth Invention - W\t&tﬁﬂrenttonl nv&h(rlthmérim@tstéon 95
(Condi tioning ( Condi ti oni ng 25 Tu 1 ) fg@?%‘ '
25[err]C.) Denier Per Filament ube at. 3% TI33ar25°C) '
Mean Yarn Tenacity DemerPerFxlament 2 2.36 ar ans per
denier) 30 Mean Yar tion . . 50 236
133 30 ( g% erVEQN Yarn In|t|al Nbdul us . 76
;23?31 (1) ggram; ?Sr@?dgghgg)mﬁmmongugnsh” nkage at 10%[ err] C. 133 3.8_
35 Mean Yarn Shrinkaf& %M 175c 7.8 o 59 (per cent)
Mean Yarn |nternal TMesn YarnInitial Modulus (. 41 7 0. 0344t |
100[ err] C. (grans/ defrasgsperdsnien)  \ban Yarn internal Tension

"0. 35 OMR4nlYarn Shrinkage at 1000C.at 17

5[errq&3 (grams/dé’ﬂper) l\/axmtygt_

Yarn I nternal Bensi ofpercent) 0. 42 0.052 (grans/denier)

Shri nkage Modul us at MLQQﬁmsmnkageatnrd.O 8" 7.8 0.10 430

(grans/ deni er) (per cent) . o

45 Shrinkage Modul usyghn ?Jrﬁﬁrﬁérﬁll@ensnon A %1 0.031. 050

(gramns/ deni er) Mdul s00R4 (geams/denier) - ..o .0.142 SRR '
0.00417 Birefri f9enc R 0 1)2340 0.011 0. 046 50 40 -
Crystalline Oi ent at 5’&%24%@3.‘5&‘%&23”°“ 0.94 a B

50 Anorphous Ori entagjon F ©0.28. 042' ' 00?932 * . Not
crystal line enought %ﬁ‘ L?ﬂ"in?‘ﬁ‘anﬂgmflf raction o
| Shrinkage Modulus at 100°C - 108 - 0.10 45
L 45 (grams/denier) . o
‘ ' Shrinkage Modulus at 175°C 449 0.050
‘ (grams/gemer) - o N
5 Modulus Ratio - 0142 000417
Birefringence . - 0.1240 0.046
50 Crystalline Orientation Function 094 % 50"
_ Amorphous Onentatlon Functlon 0.28- 1 0.17

= Not crystallme enought to yleld useful dlffractton



8 1,487, 843

8 It can be seen fromthe preceding data of Exanples | and Il that the
process of the present invention is capable of yieldin | yvet hyl
ter ep@hal ate fiber of substantially increased tenacity and nodulus in

conbi lon with a significantly reduced shrinkage. Conventional polyester
fi ber{#ot draw ng procedures are 5 - rendered unnecessary when such a
fi ber is produced. ' * . 5°As indicated by the data
presgnt in our co- pend| ng UK la@ptmcatlon No. 41185/ 74, Serigl No:

1, ﬁt-mﬂ'-m-t-l-y—haeew th, at

Conpar at B“?'d‘ ef & ‘? 0 eved one

‘shoul d at ﬁiﬁf 1 ve onl le ofxﬁﬂgtggghpol?q lene ﬁﬁtala %.ﬁciab{; col | é& i‘on-of t he

10 gge nebﬂentainalaﬁdlmter fibérelawesamﬁp pﬁ:o duchsfarc ation zone, and
by %ubseqwémed “&‘Gc erslan@dmm g H:g er rabl e sstress

Chrough Ak ﬁ&ﬁé%a R e

Accor di ngergwith, heca ‘fse fekulte B4rin0Nbe. #chizadaicl e ’&L(pr oduci ng

unexpect %E&’@%’dlaﬂsm ﬁn’ es@éy d‘ﬁwﬂgmc%? bbifoﬂwwtsef?he quent passage of

P ame L R L WM SRS S S PSR on <10 ocs
Spl nni ng ze;[ugp@h $e 15 isolation

- exists b@tmnnv;tmmss C#abhcnﬁ dubles umxpqumqswtayhtebe:anmbeberl bed with
preferre % Yﬁrg?ﬁ%‘bf:n:!enogas tonﬁ&’;‘m ieherfil gons and

modPfi | cat,gogasn &ewf "ﬁ gcdafo as T AEE zé’?een erfdr?shose kil ed in

the art. 20A[though tﬁe m@éﬁﬂb’ﬁ‘ﬂdﬂ:@hﬂbﬁhﬂbeﬂ w1th preferred embodlments, it is -

20 1. A g? @gig l}gﬁ aﬁﬁlﬁ&ﬂﬁ@?@mnsmmmwnaw #ailkbe al or film which

conpr i se2PRRIG™ B0t AHEd 1P BEPfen nel t - spi nnabl e pol yester material capable

of undergoing crystal ki zati on through a shaped or| fice to form a nol ten

fil2Bmentary T WE ChAINAS:at or n

25 (b) p@§l§%l% RrRess, 195 forming 2 I?B'P'?E"ﬁ ?ar“?eéﬁ@hf“&?‘?aln%ft @Pﬁ"é{?“"b'r fi I min the

direction Of)l éx&uhnﬂaggat Nndifeh Osi@iisphnaBik | gbijebi6n inaddtiaF Qagably @¥i ded with a

gaseous at izationthnopghr edObéb&)wfmhea gbbedfilamentmy ti on tenperature

or fi o
théfeof WHE ﬁsﬂg&% Jue RAb R B bl Gfe dielalbiof 501 1) 160 5D
(c) passig@en uSﬁ? b th hégs OF filmin the
d| r ect i otempsthturé belbw th EhrahMQnughpaammnhlcrmfommgl em®wltpr ovi ded with a

ous & We‘P@" hov s gla tion tenperature
beI Ow:ﬂg Jris resultm 8 H‘fn@p 3{; material Earigim uige% &:tl?xll 0. 00& to 0.8
second amt % transigdnd b mpzmuronmcb betomi - ¢hi mum?usl y solidi f i ed

f | t éw lererf?r % rQﬂdenqe tipg gsecopd whereby syhgtantia
5 () oA EHE el n‘*ﬁ% RS Bt O By | m £ om sai d

iti on| n )Zﬁiﬁﬁlrﬁirng’i tlieatréhum'ﬁg 1f04entady GAAEaMedr efilth [B@M BAiUt e Whi l e under a
st ress ofco ltknt\'é ZQneOIt %«nv 0 td §P0ameternpes mimtamhiletvadesiagiesbei ng  mai nt ai ned
R

on said ﬁn \[ﬁ: eq% §&£§1 e?treriilaJnm .mal erral'orr'fiﬁrt]e absence of

- Strgpss | %Dc histite S @z@ﬂ atio aﬂ Weﬁﬂ n &d @' the4d00| nt .

.40 of W bhdnladmvalfnomrmdaqoddlu 1 ZonONi N zone ) g’grocess as clained in
e

“claiml T@F‘ alxestep °°I'EPG“S fl pol'yet hyl ene:
terephth h@lipoyeth &hﬁ?‘%&eé SHohals G'Q‘ﬁﬂaﬁm Py °°rp°ll PSR ts other than

" polgget hyl enm Apf meem4&a1m 1 wherem saﬂl po&«eﬂéxoemsa:a&lly:hlal medgsin claim1l

wher ei n ol @'SP‘E# & substantiall l\fﬁet h | ene terepht hal ate

4. A prog ?g‘{gmﬁl Eé;d %&M’ygfséﬁ ﬁ.% ﬂﬁﬁ'ﬁ@é A8 d gaseous

at mosphere 5 ddraaxhummmml&t rau;’eermﬁrmwmcbel ow 80[err]C 5.

- A moocess, as. lﬂmm zglwlf;ﬂh@il im any)breeading ¢léim wesrgiersaidugaeobs fr ot 10 to
40[err] C rocess oe v s ﬁg&m | GallP dnedeld, B RGP0l ng cl al m

‘wherein ﬁﬁhﬂn@@ el-falorﬁ o) saScPgabe 0B Hatnds ér@&ﬂlOn zone'is-air.
7. A pr oea@solrdsicuioalznw |n an pr ecedi ng cl aim wherein -said nplten

fil¥ment a n¥os r;l%re PP abrclawqdmnu %“YuPﬁ“*F"GF% aig whfs¢ie Faify8a8MY gas¥ous

at m)sphela géﬁ ﬁ'l‘fé iﬁai:lbcﬁiecé&m@cﬁﬁl wherein saidJilanfénipcess as cl ai med
i n any pmﬁoeexdl oi@lrﬁisq:rmnmﬂraﬂlcnndmnuﬂrg zg@efenai@sidence tibdof MG phere in said

con|t|on¢ﬂ b s i rocess. as .cl-ai ned. recedi ng claim
et o R e S i iR rifas R PR Pl 5 L0% Coni g
zone. for a 19 pie&eelsuamedo:i ay.piéedding Qaifd whefe@Ompbratdfe of said 10. A -

process asseeusaimaesphere inciaidi conditiquingr 20ne istftom 0w 188%te time is from0.03 to
60 0.09 seconds.” 11. A process as clained in any preced| ng cl ai m wherein

 tenperature of said




gaseous atnosphere in said conditioning zone is from90 to 180[err]C. 8
1,487, 843 : 8 It can be_seen fromthe- ’
precedi ng data of Exanples | and Il that the process of the present

i nvention is c bl e of yielding a polyethyl ene terepht ﬂmm

substantial ly ia@r eased tenacity and-nodul us.in conbi na mlﬂ"mmn”m
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stress, 15 jgol atf En DAHIYG Shro Tﬁiﬁtﬁﬂl s l‘ﬁﬁ halss
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t ho Skilled in t a@ﬁttot skllled in thea § process for
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f1izati on thr ougla grosdisifme lﬁﬁﬁgfd P6lydster tmﬂahta;yrmdttran of FilnPAWEiBK ar y
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filmin the di rect,!ugé, I@gjﬁfﬁ g%ﬁygsﬁg &Pmipﬁp z‘&e{prow ded
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tenperature thereof lengt , ou @tqnﬁiam Wﬂnﬁig@mt&tdl F&Omefm is

sol 1 dified 30 it A e SN A e ettt T
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Pransition tenper apid gﬁ’*’lf&g RSy ﬁgﬁ%m PR e
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previously sqlidi fi’égt?“fzi‘“l“’&r?é?ﬂdaﬂ’?"%ﬂ{’ slidified flamenary materialer fipm takssplages, gng
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terephthal ate, 4. A gr cdi %?Q%Gr ein gai d
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cl ai m wher ei Bssai d” 0@ @0gfocess s claﬁﬁkdatnnmpﬁ}ereemg f&laﬁ@-'v»‘ﬂer@ﬁ' dadi faséoad i on ssone
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to 0.6 second. 60 10. A process as clainmed in claim9 wherein the
resi dence ti rrp IS fromO 03 to 60 0.09 seconds. 11. A process as clained
in any preeed A v §

sai d cond|t|0n| ng zone S from 90 to 180[err]C 9 @
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tenperature in said condi ti oni ng zone is from 100 to 120[err"]C 5°
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wherein filanments ar g, pural %h awnga
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yarn is withdrawn f r%ﬁ“ﬁ processucl&%ggqlﬁgg%%ﬁﬁ% Jald
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