-1 - AGN2354/ A Apparatus for nelt spinning nultifil ament
yarns and use thereof Akzo nv, Arnhem 5 Description: The present invention
rélates to apparatus for melt spinning nultifilanent yarns from
fibre-formng polynmers at w nd-up speeds of_at |east 2000 nf mi corrpr|S| ng
a spinnerette, a cooling means for soliditylrng 10 the fllanm:“ /2

54
convergence elenent for the filagents anggg W means and haV| n% at
| east bet ween t h@PRFRATEEPE TR ‘E‘bﬂ&ﬁ@@m
essentially vert itheres® nl i ne, wher e| n the cooling neans | S a por ous tube
whi ch i s open i nthe—spihhihg—ditectior—tb—ahd—coreent+ic—t+etat+we—+0 t he
spinline and neither upstream nor downstream of which are there any further
means for chargi ng and/ or di schargi n§kaocow) iZamhesdi um as per the
application of file reference P 41 29 521,8, Jhe invention al so concerns

the use of this apparatus for 20 manuf acturing pol yester filanent yarns.
The present iSnveMessriptionsr its object to make avail abl e the apparatus

described in the appli cafrh@npefestehte 1&%&&%&6:&14&@%&2 ai-aéuép%szlc
purposes, in particular for W nd-up rom 2000 to -

This object ismedthi Epigning, %%ggﬁme?ﬁ yarag, Erom u§ §°§§P‘T‘Pré‘9
application of figodytrirer cate wintd-utd Bpéeds i abe Ywastis 2000emfmin,

di sposed on its downst iﬁgf‘g]usl%be sectt ery %iggrgginﬁ %} Wo&?dg thout

further porous 0P R -
sinpl e way @&fo di muﬁ@Mr@amwmmr elemenbefarf uhahédlamontporous

tube is to cover doa»ewa&%oaeaﬁat ASdP Haiagl Uk f&[sé 'éx-.&eaéomt I s

advant ageous in the appar atus of the invention T’OI’ th furt non- por ous
tube to be forne@PIpReTESEE | ﬂﬁdBSthedl §hpekd WW«S%‘&POU§ PBBBt'Thén
further, non- por‘é%%ehltliﬁli?nvbﬁtiéii Ca@ﬁsilb.}nef Uwh&réin aid @o2ldhgPaeans non-

porous tubes. ThI:LSs Iaspgggtazgs tLa:|'.scz esn o];gxl{ngn ghe sptirllagxing direction
15 and concentric relative to the spinline and neither
upstream nor downstream of which are there any further
means for charging and/or discharging a dooling medium,
as per the application of file reference P 41 29 521.8.
_ The invention also concerns the use of this apfmratua for
'2-_9 manufacturing polyester filament yarnms.

' : The present invention has for its object to make
available the apparatus described in the application of
'file reference P 41 29 521.8 for specific purposes, in
-.partti_cular for wind-up speeds from 2000 to 6000 m/min.

.25 s This object is achieved in relation to an
‘apparatus as per the application of f£ile reference
'P.-41 29 521.8 when the porous tube has disposed on its
cio'wnsﬁream side a further, non-porous tube with or

_ without further porous or non-porous tube sections.

30 A particularly simple way of dispoging downstream
of the porous tube a further, non-porous tube is to cover
a lower section of the porous tube. For this reason it is
advantageous in the apparatus of the invention for the
further, non-porous tube to be formed by a covering

35 diaposed on the porous tube. The further, non-poroul tube

‘35e "3 S Lo

porous tubes. P S TEORT G el e
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This is because i.t has been found that the

can be followed by fur{sher sectiﬂns oﬁ peréﬁs énd non-



-2- manufacture of multifilament yarns, in particular at w nd-up speeds
within the range from 2000 to 6000 mimn, is particularly successful when
free access of a cooling nmediumis conpletely prevented underneath the
‘porous 5 tube. It is particularly advantageous for the porous tube to
have a |l ength from 10 to 800 mm The furtheg,-non- porous tube downstream
of the porous tube particularly advantageously has a length from 200 to 800

mm Us: ng such a_n%m'ﬁ"ﬂdﬁz]%ppafam&tkti{lﬁmﬂofs?hbﬁﬁoiw paﬁtmmxl at
virtual ly any spinnabpl e pol yner i M ti- filanment . Ci :

pol yet hyl ene” ter é‘b’rﬂ%’a‘ﬂ’at’a“g‘él Vﬁ%g%nah?lrcﬁ‘-g@ %ﬁWoﬂq@ &" cl%ci),%o ;’/n?ﬁ%"
thereof and nixt uepafticduaclyobyceessuk whent fsaet accdss ohiamiand irg ng
the apparatus of th(fitl IVentl Qlpibrely rPrevent:@ﬂ' {}%&éﬁhﬁiﬁ%hs' B4 € porous

construction of tHe | fRg Teans of "t e appar at e I nvention it .is
al so very simpl e tubeddst ishpareignlardy advantagequs £6r KRe RYKIHS HuRe at
all times. It is q@rehve n&CQSﬁggu 8R! 29I €8 B09Cim0f TREr FuTtheRCS m¥n-

differing length, for exanple wi t hin the range from 10 tq .80 in
whi ch the |engt hsp‘?)‘f"’{%e""gﬁii@?‘ﬂlﬁ;ﬁrﬁaa’oé& di1e é?“f%éﬁ’ e";PErﬁﬂPea‘%}ﬁ nts
of about 100 mMm ddremaigecusly’ hashar length i frora200n toh@0Pomous t ube nay

al so have a tel escopic ¢ truction f lsat | '

nmonofil aments or fil arren::m’%‘?g ai}ﬁgnas a@#gﬁeﬁéﬁﬁJfﬁ%eggﬁ%%ﬁg% rfche
porous tube 1Ged pmimesak haietualdygtanyt sphonabber podymer timtabemelti-
specified |ength £angeny {yhsnl U'dbaée%uhgag' egugamaaep%%ﬁ&mgm_et her
with the downstream non-dL;(;Yous tubé to have "'a. 30 “constant Cross-sectjon
in their |ongitudoksamfideact npkonviy cRYA@ReE: §heCPRARYREEE ofheprARi AP t h
the apparatus parhisslid YofSithdse polemeesPare best Nae tidd fiod apanirRigmnss

tUbe. “However . | A ke 35PasReul; Bf coee TESHHAR: [lo shapes. for
exanpl e frust®- conical tosimg téhé&heoslimpieaconsexpation fofi the iandgding t he
filaments is dragy {Orqeighd ipadats ofUbhe Bivedt¥on it is also very
simple to adapt the length of the tube to optimal apin-
ning at all times. It is merely necessary to provide a
set of porous tubes of differing length, .for example
20 within the range from 10 to 800 mm, in which the lengths
of the individual tubes differ for example by increments
.of about 100 mm. However, for further simplification the
porous tube may also have a telescopic construction. To
manufacture relatively thick monofilaments or £filament
25 yarns of higher total linear density, the porous tube
used should have a length at the upper end of the above-
specified 1ex;.gth range.
' It is fully sufficient for the porous tube
together with the downstream non-porous tube to have a
30 constant cross-section in their longitudinal direction,
which makes the start-up of spinning with the apparatus
particularly simple to .accomplish, since the filaments
pass through the tubular zone in free fall and can be
collected underneath the tube. However, it is also
35 possible to use other tube shapes, for example frusto-
conical tubes.
The cooling aif required for solidifying ‘tha
filaments is drawn tﬁfotgh the porous tube by the
filaments themselvesa, owing to. their high speed.



filaments thenmselves, owng to their high speed. -3- Pretreatnent
of the cooling air is not necessary. Especi- ally in the case of polyester
filament yarns the usual atnospheric conditions in the vicinity of the
apparatus of the invention are sufficient, which is why the operat- 5 ing
personnel can work on the apparatus of the pnvention under confortable
condi tions. Conpared with known apparatus, the apparatus of the invention
requires | ess spmtﬁmuu)o&uthe exrolﬂngceisai‘gm‘o&rneuq&g&;ng Enpeci -

ditioned air. The # Qéngkng fe&@?zs té'a' g tmemat us

Is al so notable f | OW gy .requrrenen since no
condi ti oni ng of tatm:diezrig: aaandé-ltd-one for ther vheinkty @f |tHe ppAnakushe

tenperature of thge iaoﬁneggw £4 Wihikhe Wk {EH is) G Bl -of éralé- of

parti cul ar advant age tor the _spin |ne to be essentially vertlca
bet ween spi nrier eting Reramgnnely §an| wor e°‘h|cf13%ﬁ mrBF“Gh%fl%rﬁ‘?Wﬁit"qﬂas

proved to be parhifddAr | YoREWPEEIIGE 0 Usoddi tildne . porc.@u@akuae #3¢ht hamown
downst r eam non- por ous tube t be C Ilndr|§? %gou t he cro.ss section of
dEP §e°

the cylinder nay 3RRAFH a@:ag. ich
as, for exanple, é;iwde,ofsmcm rmd eduets | gse, nmﬂgpny cﬁoxheu@g:dnyinlgt gon-

particul arly advqﬂm 39, RS bgg t%‘; havep}[ﬂﬁ?'hgnigflé#m 1t ube

and of the downstream noh- porous tu st _approxi nat y t he
same 25  gedhet IThmappaxpsugsis rlannotabiat far pertirularlvnon enerde.

This results in aaildments,y ¢ificde0ds seadailtfibmﬁgt beN ek oB1iiRg \didual
filaments. It is advant ageous here for_th stan bet vveen t he outer

contour of the fiangdif @Whé%’nﬁ@ﬁ e (rrparaiyre ffe 30
at the entry crosthe Qdrndarie0 requickacuneil rttwqhm waywblind wpntact with

the tube wall is avoi ded_.n an VL suitable fiqure |stance
bet ween fil anent bundl e (5:né'3u r‘i’lfé’é ?vf%t?qe %84?% 3% ﬁ%e
choi ce of nut%eri e fmezﬂtéaﬂévousrttb%llhe%en spimaeevtmmw-mp
ensure that the porous tuybe ¢4 apparatus of the invention it has proved

to be particularly advantageous for the porous tube and

the downstream non-porous tube to be c¢ylindrical,

although the croas-eétion of the cylinder may have

20 virtually any widely used geometric shape such as, for

example, that of a circle, ellipse, octagon or hexagon.

It is particularly advantageous for the inner cross-

section of the porous tube and of the downstream non-

porous tube to have at least approximately the same

25 geometrical shape as the outer contour of the filament

bundle. This results in a particuiarly uniform soli@ifi-

cation of the individual filaments. It is advantageous

here for the distance between the outer contour of the

filament bundle and the inner surface of the porous tube

30 at the entry cross-section to be selected in such a way

that contact with the tube wall is avoided in any event.

A suitable figure for the distance between filament
bundle contocur and tube wall is from 2 toc 40 mm.

In the choice of material for the porous tube it

35 is merely necessary to ensure that the porous tube can be

. attached directly to the spinnerette and thus that it

will not soften at the temperatures prevaiiing in the

spinnerette. Suitable materials for this purpose are in

particular metals, especially steel.



attached directly to the spinnerette and thus that it wll not soften at
the tenperatures prevailing in the spinnerette. Suitable materials for this
purpose are in particular nmetals, especially steel. -4- The porosity of
the tubes can in the sinplest case be achieved with perforated tubes or
else with sintered netals. In principle, any porous tube is suit- able
whose porosity will, at an airflow rate of ms, 5 produce a pressure

drop from about 3 to 150yRa, RIVEIry! AR Yeubd NGax €6k OBnAf dghor
the stated air velocity. Howgver, i? .S particul arlz advant ageous 1 qr the

porous tube to b&¥ES BY AchieNgfa withs Rerforafiad ntubes grigelfe Wikl of
60 ][resh iz nostls;ﬂdbﬂghe. mbtall. ;ﬁtﬁbﬂé:ﬁ;ﬂéh&ﬂiﬁl ipdirouise taba Hﬁbﬁuﬁi:-
perforated neta arranged .i.nsi t he al_,si.eye tube. rous
t ube can be connea%'tq d Y ec y°%(j)'t?hgq§%rnﬁ§r t@?‘rkg%}év F,ge f’; ?iSR‘ZPso
possi bl e to Gonngsodugendepressugpi dropetfromantiopbr dusot 350 Radewdvensf up
to 15 300 nmm i ’Eab%%‘éﬁyw:?ht%gkeﬁ!]ﬁfxg'&f t{g 1?919%??99 tHe [HEaddd 2GRRL S

and is adjoined by the poOrous t ition o anent cool1ng can be

effected for exaglocisya Howgverof ithdsr partieudariy AfuAStagecwst £AY the
cooling corrprlt _ses;lha o%_b][ &hbeamlaeﬂagfmel«q%f afa?;ﬁtall?_s}‘ﬂebaufahswhﬁhs
ensures a particularly uniform del ayed, c i ng .o e filanments.
Advant ageous resGPEE oF e BEER; e\ngw\ﬁ%e‘hftﬁg Hbquthl 18j Jogk té”t%ﬂp@?ature
whi ch correggondstapididzenthelyetal tdieviecapeube uof pérfidratad meeadt tan 25
The hot air jackegt & eguh&ﬂ?&) Q,IJ ?n%ttaHaEle%%C | y advantageously

a tip e

when the spinneret ?gaggs nmu e spl nneret ere the nelt is
extruded in the centre aflevbereus Huke gap bercorrertadshdimecitdyl kg theund

the centre one Okﬁm_ﬁr%h&iC%%wb%?‘,lgflt"\hiﬁha%bt poaditie3dto 2bhAbEEAM
whi ch envel opes e filapents. IS particu- |ar Iﬁ%/‘Padvanta eous. here for

I t
the orifice arraR§t¥eeBntheFninperetie and Roreus. fiibe 2 LeElcs, of MR §f gap.
15 300 mm in length which will inhibit the cooling of the

filaments and is adjoined by the porous tube.

- Inhibition of filament cooling can be effected
for example as a result of the fact that the means
inhibiting the cooling comprises a hot aii'stream envelop-

20 ing the filaments. This ensures a particularly uniform
delayed cooling of the filaments. Advantagecus results
are achieved when the hot air jacket hazs a temperature
which corresponds approximately to the temperature of the
spinnerette.

25 The hot air jacket can be put into effect par-
ticularly advantageously when the spinnerette is a
multiple spinnerette where the melt is extruded in the
centre and where there are arranged conceantrically around
the centre one or more orifices through which exits a hot

30 airstream which envelopes the filaments. It is particu-
larly advantageous here €for the orifice arranged
concentrically around the centre to be an annular gap.
The use of such spinnerettes for the delayed cooling
filament is known per se from DE-A-3 941 824 and

35 EP-A-0 455 897. |

Inhibition of filament cooling can also be
achieved in a particularly simple manner when the means
inhibiting the cooling of the filaments is a heated- tube
or in particular an unheated tube.



The use of such spinnerettes for the delayed cooling filanment is known per
se fromDE-A-3 941 824 and 35 EP-A-0 455 897. Inhibition of filanent
cooling can also be achieved in a particularly sinple manner when the
‘means inhibiting the cooling of the filanments is a heated tube or in
particul ar an unheated tube. The means.ighibiting the cooling of the
filaments is particularly sinple when a part, up to 300 nmin |ength, of
the eng of the por ous ftﬂ&me_ﬁﬂﬁiiﬂai%mwrnaeé?lﬂd ﬁﬁCeﬁermws
covered part is prefera sjituate irectly undegrneath the i nnerette.
| nhi bi tion of fiI’a?rePFrgé§Piﬁ§i¥e§ﬁW§‘°i Gl a?eﬁaﬁébl Ry & 208 P e s,
as a result of wiledkgtimpotdf sphaniend i ofr bhet gebriquspatibeul facing | dhe
filament |inear Ny t | ' S
d%ﬁ?ﬁﬁéxeectt gins t%overed. e Ca&mﬁe et?d”?!ﬁ:t 1 ¢ Ay

particul arly advart ageous e convergen ment 1s situated at “a

di stance fror 400tenamd direstdy préarredth thmapdppereftie- ot | east about
1ﬁ0 nm bfl ow t1 ge non- pﬁ"%&ﬂxﬂ}iﬂ%&oﬁi éflazliﬁtiﬂawnsémmgb ebshuespmcaei'jtoy&m. I'n
the sinpl est case, fhe conyergence el eent can_be a _yarn_gyi de.

ever, it is parti"c‘if?la’f"ﬁ/ | vgﬁ?agégﬂ’ge‘?%' t i 805\98?‘8&8& é&gﬁg‘nt%\% a
conventi onal spi nepimixy deppromdted ithpazppaniarnatoiiowhfilament ildmesnrso

makes it possi bl edéré)ﬂf@m%eve particularly | arge di stances between 20

spinnerette and W up, tor example up to 9000 nm The apparatus of the

i nvention ist®articul ar| yTheiiarnsnatyge ek Hehea inventionais |raztiandiazdyabout

2000 to 4000 mm Qﬁi%ﬁi‘%&m WARRELHE - colivérdiive@18R88ES1 9 s AR HEY OF
nore, for manufacturjng tween t nnerette and

) Oy, a djstanc e 25 spi
the wi nd-up neans® Sisipsre 5o #n-ﬁ" %PB ePﬁtﬁ‘V’lﬁrA'lGanﬁPei&mr%tlﬁeﬂabl e,
agd in ;he case ]Eﬁusphmgimageageuﬁr Q90280 HaloﬁﬁOEhefabnnjpaubalﬁt lﬂdmﬁ f
POY, a distance from 25 ag, pr ago) suit ahl.e ou or
t he manuf acture o?”i}?ﬂ %gh%%%ggaﬁ“f%n%ﬁ? §é$§u i%‘se%er’ afennsﬂ%/ %’I‘"{pgb € than
3 dtex or a i®talcdsecthe convergence element can be a yarn guide. How-
ever, it is particularly advantageocus for the convergence

element to be a conventional spin finish applicator.
The apparatus of t.he‘ invention alsc makes it
possible to achieve particularly large distances between
20 spinnerette and wind-up, for example up to 9000 mm. The
apparatus of the invention is particularly suitable when
the wind-up ':neans° is situated about 2000 to 4000 mm below
the spinnerette. At spinning speeds of 6000 m/min or
more, for manufacturing FOY, a distance between the
25 spinnerette and the wind-up means of 2000 to 3500 mm,
preferably 2400 mm, is most guitable, and in the came of
spinning speeds from 2000 to 6000, for manufacturing POY,
a distance from 2500 to 3500 has proved most suitable,
although for the manufacture of yarns having a £ilament
30 linear- density of more than 3 dtex or a total linear
density of more than 100 dtex this distance should be
extended to as far as 4000 mm. Such an apparatus is
notable in particular for its lack of height, as a résult
of which the operating personnel need work only on one
35 floor. Installation of the apparatus according to the
invention from scratch thus also results in lower
building costs. The apparatus of the invention is
particularly notable for reliability.
In most cases a means for entangling the



density of nore than 100 dtex this distance should be extended to as far as
4000 mm Such an apparatus is notable in particular for its |lack of height,
.as a result of which the operating personnel need work only on one 35
floor. Installation of the apparatus according to the invention from
scratch thus also results in | ower -buil dinggcosts. The apparatus of the

I nvention Is particularly notable for reliability. In nost cases a neans
for ent an]gl i n% ”'ﬁldamerﬁ: fid ambseBSuﬂksyg?ﬁe(tmwer edfdetipt Beansnd- up
means. A further reductiqn i L.nni n I e S seye | SPOSJ ng
upstream of the spi nnere?‘t e%%gff Iri'?a%Pcf%pnf gg%i ﬁ&%éo?@%?ﬂﬁié?t % om
an extruder to thecHiepd o disposingwipstreamoft kbecspinnexptter meltast
one static mxer o Jd Sdil ¥aeldag?tnd PeAthidi aupe | Yidn!SUCExPPuAEE O M LY

properties of the spun ["anent “yarns. It 1s of advantage for the static
nxers to be i spihegettiey inewhick line thergnis disposed stleast ane

bet ween extruder ok SPIMRGIE! iBis!l h1bS Bad tdrC ddvah¥agevas t BYETLEnd&ron he
static mxers to he di s‘&ose di rectl¥ ¥§str argof a fil &te‘%gggck si tuat ed
upstream of the spihiREPIIGY; PEOPEFLLEE BF LFhe, sphd, £4 t RBEPPrier
pack upstream of the spi mterid tef léadvartyec \fex \they atatdes mixefris tbaatben.
When t he appar at us. of i i i or rrgj;yéf '

filanment yarns atén\'/é)pnooé-% ‘gpee(r#s %L u%e#(s)e%ﬁ{eo@& m Eﬁt ﬁeﬁu;aﬁ%a/%%% ned
as a result ¥kxhi hetwesn [mxtruder asd -gpinneyetfigrge val ues and are 20

particularly uniformy ang degPpyrei@siiAy Adviditagebtl okl ithe dttise Of
t he apparatus has al so been found to b&‘ articul ar ¥ advgnt a&gfus for
a

manuf act uri ng fi IRi%AKRS \kq Re dippgaed; thH Bpstream pf 3 fiter pack

pol yani de, nyl on-& eyt e upstreanpof WWhy spihneceftes It ibupesfefalbe td hese
pol ymers. The apparatus j,s |ikew highly, sui le | f

manuf act uri ng POPHTUTOFHAY a%b%téééi'eﬁg p%kwuﬁéeg%&épgggéfﬁ r%%mtf%e 8000

mmn with fi8 aneEdhieves very intensive filtraticn.

When the apparatus of the invention is used for
manufacturing polyester filament yarns at wind-up speeds
of up to 10,000 m/min, the yarns obtained as a result
exhibit low beil and hot air shrinkage values and are

20 particularly uniformly and deeply dyeable. As mentioned
earlier, the use of the apparatus has also been found to
be particularly advantageous for manufacturing filament
yarns from polyethylene terephthalate, polyamide,
nylon-6, nylon-6,6, copolymers thereof or mixtures of

25 these polymers. The apparatus is likewise highly suitable
in use for manufacturing POY or FOY £ilament yarns at
wind-up speeds from 2000 to 8000 m/min with filament
linear densities from 0.1 to 5 dtex. Using the apparatus
of the invention it is thus also possible to manufacture

30 in a particularly favourable manner microfibres whose
linear densities are within the range from about 0.1 to
1.5 dtex, although it is advisable to reduce the wind-up
speed and the machine height as the filament 1linear
density of the filament yarns to be produced decreases.

35 The apparatus of the invention is particularly
suitable for manufacturing POY yarns. Preference is
therefore also given to using the apparatus of the
invention for manufacturing polyester pre-yarns using
wind-up speeds from 2000 to 6000 m/min.



linear densities from0.1 to 5 dtex. Using the apparatus of the invention
It is thus al so possible to manufacture 30 in a particularly favourable
smanner mcrofibres whose linear densities are within the range from about
0.1 to 1.5 dtex, although it is advisable to reduce the w nd-up speed and
the machi ne height as the filament |inear-density of the fil anguassar/mas to
be produced decreases. 35 The apparatus of the invention is
particul arly sui ppparatus Soanmbie! spingif\myPEifilansnt §aR&C andS use
therefore al so git\ﬁenet% usi ng the apparatus of the invention for

manuf act uri ng pol ye°§t Y pre-yarns using w nd-up speeds from 2000 to 6000
m m n. -7- AGN354/ A Apparatus for nelt spinning

mul tifilanment yarns and use thereof 8 &Y. WS Clainms: 1.
Apparatus for nmelt spinning nultifilanment yarns tromfibre-formng polyners
at wi nd-up speeds of at |east 2000 mimin,*cbnbrising a spinnerette, a

cool i ng neang foic1agmisdi fying the filanents, a convergence elenent for the
10 filaments nd a wi nd-u ans and having, . at | east ,hetween the

spi nnerette and S’he firs pEB&Eﬁ@e?ﬁ% Be %?RE“%F%&@T%@BWW& YRTRP

spi nline, wherei fromefiboki fgrmbxey pdlynerpoaduaind+np Bbaédsicf acleabtt he
spi nning directi n ce ' i to t spi n- | ine and

nei t her upst reamarrqgr% g‘é\}&\ngl)‘gf ré;éé#%ifh%ﬂa (%hxg%%n?ﬁeg#etee 'aﬁyc?%?jf%rmmngcf or
chargi ng and/ or @ieddddfying bheotilanentsili arconvepgencd @lementc £orobhef
file refereqge Peddag@ndal dhd ChArREASIIg Cthelfls! NAla t REVERLOUSH URGaPRS

di sposed downstreamof 1t a further, non-porous 20 fube." 2.

Appar at us accor dPREWEERC &P 1SPLRBeLetEs | ARfl | Fhe,EipsE 1 GopNergence
non- porous tube ielemehttdaby ehsebtinlly FerR288Y 8pihlEndpr WHeréiRetha.

aratus according,to Caiml por 2, charac-, 25 terized in th there is
g\{)gposed di rectlﬁ"gﬂraﬁpné’hﬁ%sth’es & pordud nibe whfdh “f5 open'In ' the

spinning direction and concentric relative to the spin-

15 line and neither upstream nor downstream of which are
there any further means for charging and/or discharging
a cooling medium, as per the application of file
reference P 41 29 521.8, characterized in that the porous
tube has disposed downstream of it a further, non-porous
20 tube. | |
2. Apparatus according to Claim 1; characterized in
that the further, non-porous tube is formed by a covering
disposed on the porous tube.
3. Apparatus according to Claim 1 or 2, charac-
25 terized in that there is disposed directly underneath the
spinnerette a means, up to 300 mm in length, which
inhibits the cooling of the filaments and which is
adjoined by the porous tube. '
4, Apparatus according to one or more of Claims 1 to
30 3, characterized in that the porous tube has a length
from 10 to 800 mm.
5. Apparatus according to one or more of Claims 1 to
4, characterized in that the further, non-porous tube
situated downstream of the porous tube has a length from
35 200 to 800 wmm. '
6. Use of the apparatus of one or more of Claims 1.
to 5 for manufacturing filament yarns at wind-up speeds

up to 10,000 m/min. s
I




spi nnerett'e a neans, up to 300 mmin length, which inhibits the cooling of

the filanments and V\/m ch is adjoined by the porous tube. 4. Appar at us
according to one or nore of Clains 1 to 30 3, characterized in that the
porous tube has a length from10 to 800 nm 5. Appar atus according to

one or nore of Clains 1 to 4, characterizedyin that the further, non-porous
tube situated downstream of the porous tube has a | ength from 35 200 to

800 nm 6. yse of tbeeaaeaaﬁayﬁgoéooesaﬁs cmr%ai-eﬂ atﬂs h&&miaftor
manuf acturing fil anent yarns, at V\nn-ugvs eesupto - 8-

000
7. Use accoV8FR§ tSPRPEIER cPoWKet m%etFF?%ﬂl%lnsP"éUﬂﬂﬁﬁQe

pol yet hyl ene teh?ﬂbhh6| at aylaﬂl-sam degopblydier® Bhef8of, GorCORkEERES
t her eof or mxturgé r eof . Use of the apparatus of one or

"more of Claims 1°F For rranuf acturl ng pol yester filament yarns at w nd-
up speeds of 5up 86 10, O0UBenbfii the JQapparatussefobneherappaeabfisChaimnelor

peads from 2000 Fo 6008 B s Hid SoRpedEst ARt yREnd o Ml T
of dains 1 to 5uPopPPREAET AELWPi ¥Ry ¥0/0em/mjarns at wind- up speeds from
2000 to 8000 nfngn with frbkasBNthé i ASFaratenscti 8tefl 68Mnbrd b2 E141RY- 1

to 5 for manufacturing polyester pre-yarns at wind-up

10 speeds from 2000 to 6000 m/min.

10. Use of the apparatus of cne or more of Claims 1

to 5 for manufacturing filament yarns at wind-up speeds

from 2000 to 8000 m/min with filament linear densities

from 0.1 to 6 dtex.
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