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The present invention relates to novel high strength two-
component loop yarns of low linear density, adapted
processes for producing them, and their use as sewing and
embroidery yarns.

The field of sewing yarns has hitherto been dominated by

the use of c¢ore yarns. These are yarns c¢omposed of a
load-carrying filament core and a sheath, usually made of
stéple fibers. Such core yarns can only be made in
customary, coaree counts. A recent development are loop
yarns composed of a core with an effect yarn wrapped
around it, which are intended as a replacement for the
complicated-to-produce core Accordingly, the
development of these loop yarns hitherto also focused on
producing relatively coarse-count types. In some fields,
for example the production of decorative and embroidery
yarns, there is a need for particularly £ine sewing yarns
including in particular under
conditions of industrial fabrication and further proces-
‘sing. The present invention is the first time that there
are provided sewing yarne which meet this requirement
profile and which,'having regard to the fine count, are
particularly inexpensive to produce.

yarns.

Loop yarns which arxe particularly useful as sewing yarns
are known per se. Yarns of this type are described for
‘example in EP-A-295,601, -367,938 and 363,798. These

references are concerned with loop yarns having final

linear densities of above 200 dtex. The lower limit for

the total linear density of the core filaments is.

100 dtex. REPLACED SHEETS SG
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customary, coarse count}ﬁ)EC#TrpmmAE@evel opnent are |l oop 15 yarns conposed
of a.core with an effe yarn ‘w apped around it, which are intended as
*3 teplacenent for the conpl i cat ed-1 g produce core yarns. Accordingly,
the - devel opnment of ‘these | oop yarns hitherto al so focused on
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with | oop yaratd ldtéxg final | i near densities of above 200 dtex. The
lower limt for the total linear density of the core filanments is
100 dtex.

It has now been found that the jet texturing process is

10 suitable for producing fine .loop yarns having a linear
density of less than 200 dtex and that the yarns obtained
are highly suitable for use as sewing yarns. In some
fields of the textile and clothing industry, fine yarns
of this type are particularly desired, since they make it

15 posgible to produce seams which are less noticable and
yet axe very strong.

The present invention accordingly provides a two-compon-
ent loop yarn composed of core and effect filaments made
of synthetic'polymers, having a final tenacity of at

20 least 30 cN/tex and a final linear density of less than
200 dtex, and wherein the core and effect filaments each
have a total linear density of in each case less than
100 dtex.

-

Preference is given to two-component loop yarns which
25 have a final linear densit?_of from 80 to 170 dtex, in
particular of from 110 to 150 dtex.

The core yarn of the two-component loop yarms of the
invention preferably has a total linear density of from
60 to 95 dtex.

30 The effect yarn of the two-component lqop yarns of the
invention preferably has a total linear density of from
30 to 95 dtex. '

As mentioned earlier, the two-component locp yarn of the
IiitRas Sy
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Hitherto there were reqﬁmgﬁqlﬂgﬁ ?ut the use of fine feed yarﬁgiin

‘t he production of |oop yarns 'ﬂc it was feared that, as the |inear
-'density of the feed yarn st rands decreased m xi ng and i nterm ngling of

the 5 filaments mould not be sufficient3 The assunption was that the

“lower limt for the lipear density of |oop rn t ai nabl e t he
et texturitgePrbRsES ﬁ%§p°%5 ?g c°r?0§%%i%€ge°t £¥E§Weqﬁ§; ﬁ3ﬁ¥be
f ound t hat t¢mr9efllamemtsngr@runeaseisngorSaﬁﬁeﬁﬂ&bfaqunhKhmghqrf|ne

| oop.yarns Og areﬂl‘ﬁ@%rectﬁﬁﬂsgfyt 8 87 tataa gmﬂgndéﬁé eaélfgé@at the

yarns  obt ai ne Use as T sone
fields of tHellaments, aHBléhoﬁﬁPng}qttﬁl‘]‘é-Pﬁ'}edf iana MWthneéf witils t ype

are partg cul gfid Yeshes| f:EIhmé‘aiﬁEQ:dd"%lu@anl BadbrieRs bRy kb Rinyiyce seans
which are '%?S ggg}c é%é%ﬁf"%orm loops %;cgrﬁrogrugg from the fiber
assembly and hence play a significant part in determining
the textile properties and the end-use/in-service proper-

ties of the yarn according to the invention.

10 The total linear densities of the core and effect fila-

ments of the loop yarn of the invention are customarily

ore in a ratio of from 95 : 5 to 70 : 30, preferably from
' 950 : 10 to 80 : 20. |

Core and effect filaments generally differ in their
15 linear density. The core filament linear density is
ugually from 1.2 to 8 dtex, preferably from 1.5 to
5 dtex. The effect filament linear density is usually
from 0.6 to 4.5 dtex, preferably from 1.4 to 3 dtex.

Within these linear density limits, the core filament

20 linear density is preferably from 1.2 to 6, in particular
from 1.5 to 3.5, times the effect filament linear
density.

The loop yarn of the invention preferably has a final
tenacity of more than 40 cN/tex. The final tenacity is

25 the ratio of breaking strength and the £inal linear
density at the moment of rupture. The final tenacity of
the loop varns of the invention is particularly prefer-
ably from 48 to 60 oN/ tex.

The loop yarn of the inveﬁtion preferably has a 180°C hot
30 air shrinkage of less than 8%, in particular less than
5%. :

The'loop yarn of the invention preferably has a breaking
extension of less than 18%, in particular of less than
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AT F




_ 22 FEB.’96 15:44 HOECHST PATENTABT. 869.43852200 C 5

The present invention aﬁ@WH@'jf‘ rP?}fPNTRg'IOVi des a two-conpon- ent Iocﬁp yarn

.conposed of core and effect filanenhts nade of synthetic polyners,

‘havinng a final tenacity of at 20 |east 30 cN'tex and a final |inear
densi'ty of |ess than 200 dtex, and wherein the core and effect
filaments ead5%. - have a total linear density of in each case |ess than
100 -dt ex. "Preference is given to two-conponent | oop yarns which 25
have a final linear density of from80 to 170 dtex, in parti cul ar of
from 110 to Fhe hxsaking extemreion cigathe oextemsion-cdHnpbecyarhoap yarns

of the itHee Hdnh P Ig¥ eapthpehas a total |inear density of from 60
to 95 dtex.- 30 The effect yarn of the two-conponent |oop yarns of the .
i nvention preferably has a total |inear density of from 30 to 95 dtex.

As nentioned Veany partithdatrvprefepencatid adreyiatd twoddtinponent loop
$ yarns having a final tenacity of more than 48 cN/tex, a
180°C hot air shrinkage of less than 5% and a breaking

extension of less than 15%.

In principle, the two-component loop yarns of the inven¥

tion can be produced from any synthetic spinnable poly-

- 10 mers, for example polyamides, polyacrylonitrile, poly-
) propylene and polyesters.

Particular preference is given to using polyester as the

starting material for the yarns of the 'invention, in

particular as the starting material for both the yarn
15 components. ' '

Suitable 'polyesters are in particular those which are
obtained essentially from aromatic dicarboxylic acids,
for example 1,4-, 1,5- or 2,6-naphthalenedicarboxylic
acid, isophthalic acid or in particular terephthalic
20 acid, and aliphatic diols of from 2 to 6; in particular
(T from 2 to 4, carbon atoms, e.g. ethylene glycol, 1,3-
' propanediol or 1,4-butanediol, by cocondensation. It is
alsgo possible to use hydroxycarboxylic acids, e.g. p-(2-
hydroxyethyl)benzoic acid, as starting materials for

25 polyesters. '

The abovementioned polyester raw materials may be modi-
" fied by incorporation as ococondensed units of small
amounts of aliphatic dicarboxylic acids, e.g. glutaric
acid, adipic acid or sebacic acid, or of polyglycols,
30 e.g. diethylene glycol (2,2'-dihydroxydiethyl ether),
' triethylene glycol (1,2-di (2-hydroxyethoxy) ethane) or
else of minor amounts of higher polyethylene glycols.

" This Sheet Has Been Replaced
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. s 3- ) invention is ¢ MEQquPPﬁ ﬁ@me and effect filaments. The core
filaments are on average orlenteg 0" a much hi ghey degree in the
~direction of the fiber axis than the efgeet filanents, which are

-|ntern1ngled and intertwwned with 5 the core filanents but which in
addi tion, owhngthert lpitrion, wiish effiemtg hin fpantiaskar whhehdpebagude from

the fiber chaSaEEREL s214eNSHORHR) Bl hGRERE Mo adh U SEALN NO

the fextile properties and the end-use/in- erV|ce ties of the
yarn accor di AVEBLERE, | A8 kP HRCOrParAterm ﬁﬁ?ﬂ°ﬂtﬁﬁ§éF9dEHbFFre§°5f t he

core and efféfcbm{:ﬂ.éasulfo:a’e?hﬁh@il&h@ci@Qm:M&F.n of the invention are
customarily In aratio of from95 : 5 to 70 : 30, preferably from

90 : 10 to 80 : 20. Core and effect filanents generally differ in,
their 155 |i Mealsdahsot possibbe cor ondke dhentldopnyarndenfi thei §nven-usual ly

from1.2 to 8idhe¥rof’ E5GL 2PANMAL PN PoByddter materials, for example
from phospholane-modified polyethylene terephthalate.

The upper limit for the final tenacity of the loop yarns
of the invention depends on the degree of condensation
10 chosen for the polymer, in particular polyester, used.
The degree of condensation of the polymer is effected in
its viscosity. A high degree of condensation, i.e. a high
viscosity, leads to particularly high final tenacities.

Polyéster loop'yarns haﬁing a high final Cenacity are
15 obtainable using in particular high molecular weight
polyesters having an intrinsic viscosity (measured in
solutions in dichloroacetic acid at 25°C) of greater than
- 0.65 dl/g, in particular above 0.75 dl/g. This applies at
least to the core component, preferably however to both

20 the core and the effect component.

_ A preferred polyeater material for produéing the loop
[ yarns of the invention is polyethylene terephthalate or
a copolyester containing recurring ethylene terephthalate

units,

25 The two-component loop yarn of the invention, which is
compoged of core and effect filaments, is produced by jet
texturing two or more feed yarn strands introduced into
the jet at different rates of overfeed. The texturing
medium used is a fluid, for exémple water or in parti-

30 cular a gas which is inert towards the feed yarn strands,

- in particular air.

The invention further provides a process for producing a
two-component loop yarn composed of core and effect
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-in particul ar

density.
tenacity of

: . : . 5.7
5 dtex. The effect filc ensity is usually from0.6 to 4.5
_.dtex, preferably fron1im§@¥%45p@?g¥§' Wthin these linear density
dimts, the core filanment 20 linear density is preferably from1l.2 to 6,

from].5 to 3.5, trn®s"the effect filament |inear

The, | ft t ferably h f.i nal
$hanehsn HedRy PE svARRaqle boLtatre, “rapkiafie” ehd o of
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particularly prefe

}tfgéﬁﬂi%bgév?ral ég hog;%ﬂéﬁfﬂiag 32 fe@ﬁ?wdlﬁgop yarn

of the invention preserandsy maéeaoisayéth$t1¢uQ°¥xmegsra%rﬂxﬁﬁﬁgﬁnﬁﬁ | ess

t han 8%
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| ess
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c

1ess than 100 dtex, _

) intermingling the feed yarn strands in the
texturing jet under conditions to form a yarn
congisting of core and effect filaments and
having 1obps formed chiefly of effect filaments
on its surface,

) withdrawing this primary two-component loop yarn
under tension so that, through reduction in the
loop size, said primary yarn becomes mechanically
stabilized,

d) heating the stabilized primary yarn to set the

yarn structure, and

) choosing the total linear densities of the feed
yarn .strands, the difference in the transport

. gpeeds of the feed yarn strands and the inter-
mingling, mechanical stabilization and setting
conditions in such ‘a way as to produce a two-
component loop yarn having a final linear density
of less than 200 dtex.

Jet texturing of yarn comprises, as will be known,
feeding the filament material into the texturing jet at
a higher speed than it is withdrawn therefrom. The excess
of the feed speed over the withdrawal speed, exprdéssed as
30 a percent of the wzthdzawal speed, is termed the over- .
feed.
strands which axe to be mixed with each other, and which
in the finished yarn then supply the core or the effect
filaments, are fed into the texturing jet at different
35 rates of overfeed. The feed yarn strand which will
constitute the core filaments of the yarn according to
the invention will usually be fed into the texturing jet
at an overfeed of from 3 to 10%, while the feed yarn

In the process of the invention, then, the yarn

Sheet Has Been RTlaced
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-4 . 15% Theygrt Hgﬂkgﬁﬂ”?ﬁﬁt en5| on is the extension of the yarn at
the moment of rupture. ry particular preference is given to
“twoe- conponent |loop 5 yarns having a f4 rfal- tenacity of nore than 48 cNtex,
.a. - 180[err]C hot air shrinkage of |ess than 5% and a breaking
extensi on of steand krickb%ill constitptentheleffedre filamempsodnthieoop

yarns. of the e t AoTelV) Elve nnabl e
poly- 10 ner gt_j}% @cc::dtdéo ﬁcy;rlﬁ?bg'e@; po%?/lg(‘:'{ly g]r‘i‘%%ﬂg%%o l'y- r2ee
at from o ]

owing to this difference in the rate of overfeed, longer
5 lengths of the effect filaments are intexrmingled in the
texturing jet with shorter 1engths of the core filaments,
the result being that, in the reédy-produced yarn of the
invention, the effect filaments form appreciably more
arcs and loops than the core filaments, which extend
10 essentially in the direction of the yarn axis. The
different overfeeds further make it posgsible to control
the final linear density of the loop yarn. The final
linear density T of the intermingled yarn is not simply
‘the sum of the linear densitiea of the feed yarns; the
.15 overfeed of the two feed yarns has to be taken into
account. The final linear density T, of the intermingled
yarn is accordingly given by the following formula:

Ty = Tew * (1 + {Vg/100)) + T * (1 + (Vg/100))

where T,y and Vg are the linear density and overfeed of
20 the core feed yarn and T and Vy are the linecar density
and overfeed of the effect feed yarn. '

e The total linear densities of the feed yarn strands
- forming the core filaments and the effect filaments are
selected in such a way that they are in a ratio of from
25 95 : 5 to 70 : 30, preferably from 90 : 10 to 80 : 20,
and that - having regard to the overfeed and the other
count-influencing process measures - they result in a
final linear density of up to 200 dtex.

The linear densities of the core filaments fed into the
30 texturing jet are usually within the range from 1.2 to
' 8 dt:eic, preferably from 1.5 to 5.0 dtex, and the linear
densgities of the effect filaments fed into the texturing
jet are usually within the range from 0.6 to 4.5 dtex,
preferably from 1.4 to 3.0 dtex. The core filament linear
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pr opy! ene and pol yester cular preference is given to us?r?g
pol yester as the . stz.]pFCHr?gj PMF@TAM for the yarns of the invention, in

“particul ar as the starting naterial for é)o;[h the yarn 15 conponents.
Suitabl e polyesters are in particular those which are obt ai ned

essentially fg ﬁé@té 1 Ho‘"s cisds L2 exsimi f¥a 1, 5-
or 2, 6- napht ha | car b%(‘t}éiﬂ ?‘3@ e%. i# 51'lﬁP'haI |Q§aC| d orﬁel% a‘E)'lraert I cul ar-

t er epht hal i ¢ W‘&cﬂ-dz bi BHSFPEaB?-BI §19F‘ f1r dnte 2oS6, tilmegartheul ar

from2 to 4, gffdeon BiDimente. mnﬁﬁﬁm@,ycol 1, 3- pr opanedi ol or
1, 4- butanedlol by cocondensation. It is. , al so possi ble to use

hydroxycarboxyl+c acids, e.g. p-(2- hydr oxyet hyl ) benzoic acid, as
starting nat ekt diss cuatonREY pol yeet feed yarn stt‘hadabbwimgntdxﬁﬁarm yester

aw mat ery al SedEu1 Dgndfhdiviqual 'ﬁg.alﬂv)én't”?t?h@ﬂi-a&ézg@l@ﬁeéocé}{‘th uni ts

of small armuntg g I'car boxylic aci aric
aci d, adipi c ‘&% £e® sléBEEl £ ECF EPrarth Wﬁlc‘iﬂ@isﬁﬁ-nﬁa ‘@f hast hyl ene
glycol (2,2 m&tdfudhawﬁgerahydenaeim Jsuch thdt i chéyleop y@lryrciinal

(1, 2-di(2- hydtreoﬁ%/g@l?xag reacf'ei)ozp the field of use in question can be
achieved. -

_ 10 - The feed yarns used for producing the two-component loép
o, ' yarng of the invention are preferably high strength yarns
*in the case of the core filaments, while not only custom-
ary textile multi-filament 'yarns but also high strength
multi-filament yarns can be used as effect filaments.

15 Suitable high strength multifilament yarns include
shrinking and in particular low-shrinkage grades. For
instance, the feed yarns used can be low orientation
yarng (LOYs), partially oriented yarns (POYs) or highly
oriented yarns (HOYs) made of polyester, which have been

20 given the necessary high strength with appropriate

' drawing (cf. Treptow in Chemiefasern/Textilindustrie 6/
1985, pp. 411 f£f). Preferred polyesters for producing

fg these high strength multifilament yarns, in paxticular
for producing the effect  yarns, have in particular:

25 intringic viscosities (measured as specified above)
within the range from 0.65 to 0.75 dl/g or - in the case
of particularly high molecular weight grades for produc-
ing the core yarns - within the range from 0.75 to
0.85 di/g.

30 The feed yarns for producing the two-component loop yarne
of the invention are preferably in the case of the core
filamentz high strength and low shrinkage yarns as
described for example in DE-B-1,288,734 or EP-A-173,200.

The effect filaments used can be - as described above -

This Sheet Has Been Rep lace
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el se of m nor .anounts OﬁOEbHﬂhﬂTEPPAMEt hyl ene gl ycol s. Anot her
Qpti-on, which affects in particular the dyeing characteristics of the

“t-wo-tonponent | oop yarns of the invemtion, is to incorporate .

sul fo-containing units, for exanpl e sul foi sophthalic acid units. 5
It is al so possstbmary tektilaemudopfjlansnofyaknsi aven- if particdrom

| ow- f | ammabl e ' . ¥olg I -

phosphol ane- ?rloﬁ?jf?(egagél %#%&thé tag(réep t gégfef.of -él{é) vg]oe ?Jorr}\?eorn Illtm' t for
the final tenkePRyWarnthaigdoptyapash and dow RBTiRFEde| By Mn t he

degree of conpgfﬁgtggnféﬁ tikdosere fPildmemaol ymer, in particular polyester,
used. The” degree of condensation of the polyner is effected in _
5 Preference is given to using core filaments which have a
' breaking tenacity, based on the final linear density, of
at least 65 cN/tex, customariiy from 65 to 90 cN/tex, in
particular from 70 to 84 cN/tex.

Further preferred core filaments have an 180°C hot air
10 shrinkage of not more than 9%, in general from § to 9%,
prefera'bly from 6 to 8%. :

Further preferred core filaments have a breaking exten-
sion of at least 8%, in general from 8 to 15%, preferably
from 8.5 to 12%. ’

15 Particular pz"efe'rence is given to using two feed yarn
strands which both consist of filaments having a breaking
tenacity, based on the final linear density, of at least
65 cN/tex, a 180°C hot air shrinkage of not more than 9%
and a breaking extension of 10 to 15%.

20 If high-strength low-shrinkage two-component loop yarns

r are to be produced, the feed yarn(s) to be used is or are
particularly preferably produced in an integrated process

step which immediately precédes jét texturing and in
which at least one of .the feed yarns is obtained by

2.5 drawing a partially oriented yarn matexial and an immedi-
ately subsequent, essentially shrinkage-free heat treat-

' ment., Essentially shrinkage-~free means that, during the
heat treatment, the yarn is preferably held at a constant
length, but that shrinkage of up to 4%, in particular up

30 to 2%, can be allowed. It has been found that the
strength of the loop yarns obtained is about 5 to 20%
higher when the drawing of the feed yarnes is carxied out

as an integrated operation. It 1is assumed that the
freshly drawn individual filaments are still flexible and

This Sheet Has Been Replaced ;
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-its viscosity. A high dmgmmg~p§mmpﬂﬁensation, i.e. a high vi scosi ty,
.leads to particularly high final tenacities. Pol yester | oop yarns
"havinhg a high final tenacity are 15 -ob@arnable using in particular high

* nol ecul ar wei ght pol yesters having an intrinsic viscosity (measured in
sol utions | mné ¢hiver dacexmingdeable pareiepyrly xpadidet, then witho. 65
di/g, in parnIﬂrﬁ'tHa@{) 12 @0 s etigtt. This applies at | east to the core
conponent, preferably however to both 20 the core and the effect .
conponent . A preferred polyester material for producing the |oop

yarns of thear nehdsi opréSepnéd ctdmbostimener epfit tdleat process of capel yester
containing r, rri.ng et er ephtshal _at | 2
s, FHARERAS ST TR e el Yarm, (4 bie

t wo- conponent” 1700p rn _ S ) o )Se in core
and ef f gct faulawntde Feedr grand bsoprrising aepagriadlywerdentede feed

yarn strands,d.f mRderad 1 Ax@ drawn! Néni She dbr dvd Qi ¥eredite Axalwinyer f eed.
-The texturing dumused ig a fIU|d,_fi£§‘e anple water or in parti--
30 cular a“gHESmitHPISCY r?°t€hﬁw?ﬁ§?qﬁ?? (j%ﬁ£ﬁ¥35ﬂﬁ§ﬁﬁ§? heat |
~particul ar aireatment and immediately thereafter fed into the jet
texturing stage. The drawing of the partially oriented
10 vyarns is carried out at a temperature of from 70 to
100°C, preferably on heated godets, at a drawing tension
within the range from 10 to 30 cN/tex, preferably from 12
to 17 cN/tex (in each case based on the drawn linear
density) . '

15 In a furqher preferred version of the process according
to the invention, the drawing of the core feed yarn is
carried out in an integrated process step immediately
preceding jet texturing and a textile multifilament yarn
is used as the effect yarn. In this embodiment, accord-

20 ingly, only the feed yarn intended as the core varn is
obtained from a partially oriented yarn material, which
is drawn on a drawing unit, subjected to an essentiaily
shrinkage-free heat treatment and immediately thereafter
fed into the jet texturing stage.

25 The essentially shrinkage-free heat treatment of the yarn
following immediately on the drawing thereof is carried
out at a yarn tension between 2 and 20 cN/tex, preferably
at from 4 to 17 cN/tex, and at a temperature within the
range from 180 to 250°C, preferably from 225 to 235°C.

30 This heat treatment can in principle be carried out in
any known manner, but it is particularly advantageocus to
carry out the heat treatment directly on a heated take-

. off godet.

If, in the process of the invention, two feed yarn

This Sheet Has Been Repla
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The invention further pygyjges ﬁpﬂrﬁqcess for producing a t\/\o-cghlpzonent
1 oop yarn conposed of core an . _
<36=. - filaments made of synthetlc pol ymers, conprising the nmeasur es
of: - a) feeding several or in t1 cul ar tmo feed yarn

strands made of syntheti ol ype fferent speeds_into a
texturing j eBETr8RRE P§§d8§§Wﬁ 1mmedfatéay RYiCK, §9 é&@hlﬁﬁsFﬂgngffﬂgal

| i near densi syepf, the draw;ngIcandzthansl@ﬁrdthn partially byientedningling
t he feed yarn ran in t ext t _und Ltions to
forma yarn %h dse'. &Q?er?blﬁ Jhept éﬁ%n g%f P Eésg?gfghd

havi-ng |oopsaﬂ@hnuahcdnéfeyeo¢eefxnughefﬁraWﬁngsconditlons °f oA-i 18%surf ace,

C) W thdgaw R@nt BiaS tR1ieMBi¥dL WO- conponent | oop yarn

After leaving the texturing jet, the primary two-compon-
ent loop yarn is withdrawn under tension, so that,
through reduction in the loop size, the primary yarn
becomes mechanically stabilized. The withdrawal tension

10 is usually from 0.05 to 0.4 cN/dtex, preferably from 0.1S
to 0.25 cN/dtex. The tension is preferably such that the
loops formed remain essentially intact, i1.e. are not
closed up in the manner of a flower bud to any signifi-
cant extent, if at all.

15 Thereafter the stabilizZed primary yarn is heated to set
the yarn structure. It is advantageous to subject .the
. yarn to a hot air treatment at air temperatures of from.
200 to 320°C, preferably from 240 to 300°C, at constant
length.

20 The setting is preferably carried out in a way which
'permits gentle and ideally uniform heating of the yarn.
The setting process comprises the measures of:
Lir i) preheating a heat transfer gas to a temperature
which is above the desired yarn temperature, and
25 ii) feeding the preheated heat transfer gas into a yarn
duct go that it flows into the yarn duct essentially
perpendicularly to the yarn moving within the yarn
duct and along such a length that the yarn heats up
to thé desired elevated temperature within the
30 heating apparatus, the length of the 2zone of
infringement of the gas on the yarn being such that,
as a result of continuous removal of the boundary
layer by the impinging heat transfer gas, the yarn
comes into direct contact with the heat transfer gas
35 and thus heats up very rapidly.

This Sheet Has Been Replaced
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under tension so-that, q;l m mtlon In the 15 | oop si ?é%s sai d
‘primary yarn becones nechani ca stabilized, d)
"heating the stabilized primary yarn ta 3et-the yarn structure,
and - e) choosing the total linear densities of the feed 20

yarn strands,Id hehils fheefeered nsétbeind aprsguds, the yarn is sipgeidged the

f eed yarn strand t he I, | C
stabilizati orPindY s&% nbml o%Fnly heate&) lae??or?gglhﬁgg [§a§m§bgas o]
produce a twesertain length, @onpbabnthe dmawmmsmrngpaoeemus idugar
density 25 pop leeﬁfbvte%'ﬁtzgg Qt}:@( heat tx Sl | (KbrRfed@r N

conprises, as W e f'eedi ng arrent terial, into the

texturing j etti’eﬁn) than th‘? d'i-?@rt stﬁééﬁmliﬁgl’rqlt YstW??EﬁW AR M The.
EXCESS ofhidecd e b s Ampd ngerent het i po dit\glarapef dit @ xyhieamedys 30 a

ercent of the w awa t oV. { he
Brocess of th’enﬁthi/%hfh{?%nlbc’iﬁgﬁgyt h%‘{fg mgg allgst?‘génzas %mﬁo';]seﬁ?eerﬁbqeoe m xed
with each ot Hengtimdandi makes iti possdbilienifoedhpahett harts Uppansier core
or the effect%verFef P ’E‘é{?@;@é enbge ich! Q:Heh% ﬁtuaFmalyetanat i erent

35 rates of f eed arn strand %e gl fonstltute t he
core fi I%nt@%ﬁthg%rwlécEGPd fyperacure qf,&he peat; braRfFter sl 1y be
fed into the figxd UbéNgnigta litthe abovwetheepant temperaturd0%indd|e the

feed yarn the bulk of the heat is transferred by convective air
movement ~an'd only a relatively small proportion by
temperature gradient. This convective form of heat

15 transmisgion is very efficient and, what is more, over-
heating of the yarn material is avoided, making gentle
and uniform heating a reality.

The heat transfer gas can be preheated in any conven-
tional manner, for example by contact with a heat
20 exchanger, by passing through heated tubes or by direct
heating by heating spirals. The temperature of the
preheated heat transfer gas is above the particular yarn
temperature desired; preferably the heat transfer gas is
heated to temperatures up to 20°C thereabove and care is
0 25 taken to ensure that no significant temperature drop
occurs between the preheating and the actual heating of
the yarn.

The hot heat transfer'gas can be introduced into the yarn
duct at any desired 901nt. It is preferably introduced
30 into the yarn duct in such a way that it can come into
' contact with the yarn along the entire yarn duct. The
length of the impingement zone is preferably more than
6 cm, particularly from 6 to 120 cm, in particular.from

6 to 60 cm.

35 The heat transfer gas is preferably introduced into
the yarn duqt perpenditularly te the yarn transport

—_——
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 REPLACEMENT SHEET " _ | - 7- strand >wHt ch
W I cpnst itute the eff%ocEtCH%‘i F%WMBJ of the yarn according to the

Cienvention will usually be overfed - .atsfrom 10 to 60% OMng to
this-difference in the rate of overfeed, |onger 5 | engt hs of the effect

filanments aregipdctibngl eHei hehbe transfext gasnenj chenicre dHand dedrmngt hs of

the core filanents the r [ t ]

of the i ioRRETes alehd Y R mVindn b iR apliLeS0LEg Ceie HiguLIGRY! JRI T
and | oops t hasipphmates e togesinent yitthi the emnaglorarélss'ém. z§-lhley Ya¥n he

di rection of 5h§ Fr ”aﬁ’é' S. o,h nge ocﬂé}f ermu@/erlheeagef Udibsdeimke it

possi ble to con

| h
final 5| i neppodthsi £9 W@rYﬁrfbftﬁlaxs{g‘?ﬁ%gﬁF &Fgﬂnyﬁ?ﬁ f%gﬁ%‘? r g?*?‘%l 5
the sum of thﬁeétﬂﬁgraﬁpaﬁatuQSvm the yea yders; the

In a preferred embodiment, the heat transfer gas is blown
perpendicularly onto the yarn from gmall orifices in the
middle portion of the yarn duct over a length of about

10 1/4 to 1/2 of the duct length and escapes from the yarn
duct in the yarn transport direction and in the opposite
direction. In a similarly preferred modification of this
embodiment, ‘the gas is blown in conversely and sucked
away on the opposite side. '

15 The com:act;ng in the heating apparatus of the moving
. yarn with the heat transfer gas shall take place under
such conditions that the yarn heats up to the desired
elevated temperature within the heating apparatus and the
heat transfer gas cools down in practice only very llttle

20 in the heating apparatus.

The person skilled in the art has a number of measures at

his disposal for achieving these requirements. For

o " instance, it is possible to have the heat transfer gas
flow through the yarn duct at a relatively high weight

25 per unit time, relative to the yarn weight moving through
the yarn duct per unit time, so that, notwithstanding the
effective and rapid transmission of heat to the yarn, the
‘heat transfer gas cools down only slightly. In contrast

to inf'ringenient on the moving yarn at virtually one spot,

30 infringement along a certain zone ensures a particularly
intensive interaction of the heating gas with the yarn,
since the boundary layer between the yarn and the sur-
rounding medium is continuously stripped away in this
zone. In this way it is possible to achieve effective

35 heating of the yarn using only a small change in the

temperature of the gas. Furthermore, the temperature
| s -
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15. overfeed of the twoyf E‘Efi’q ?ﬂﬁ;ﬂ?ﬁl as to be taken into account: rhe

final’ I'inear density T[err e Trtermngled yarn i s accordingly
.given by the follow ng fornula: ' Tlerr] = T[err] * (1 +
(V[err]/lOO) ) + T[err] * (1 + (V[err]/ 1@0)) - Where T[err] and V[err]
are the linear density and overfeed of 20 the core feed yarn and T[err]
and V[err] arapummf]d:i:led'a&n to,ran-feragesovenfbedcmt:tcriéleﬁ figettheeed

yarn. % fénéi eain fieg? Epgsmérrme JdapR 1§ staﬁargﬂés or

formng the core amenfs an ect filanments afe se ected in
such a way t hist f‘k@f"a‘f%l‘i"h’-"a)’-ratlo of from25 95 : 5 to 70 : 30,
preferably from90 : 10 to 80 : : and that - having regard to the

overf eed and S t hey
result in a refﬁ%ﬁﬁ?ﬂﬁ%ﬁfy #‘u | opégogﬁf%i@a&gaﬁonrée}el i near
densi.ti esS of gmzzocentrdahrmmonw nthﬁ thﬁatamg jreaugh &y way thek usual Iy
within the range J4nil acl & prede&ﬂai%a Repberabhrel Bpracntrdid thd dtex,
and the |inear densities of the effect, fil,aments fed into the
texturing the heating via a contro circuit with one oz more
gsensors in the vicinity of the yarn. S8ince the time
constant of electronic control circuits, is below 1
10 second, they make it possible to achieve a very short
, ' start-up phase, reducing the proportion_ of off-gpec
.~ ~ start-up material and eliminating winding waste and need

to switch to saleable packages.

The temperature of the heat transfer gas in the heating

1§ apparatus generally changes only insignificantly; that °
is, the gas does not undergo any significant change in
temperature on passing through the heating apparatus.
This can be achieved with suitable insulation of the gas-
conducting parts of the apparatus.

20 It is a partiéular advantage that the above-deacribed
temperature control system makes it possible to disregard
) the heat losses between the heating apparatus and the
( ; yarn, since the heating apparatus is controlled according
' to the temperature close to the yarn. This makes it
25 possible to avoid expensive wall heating in the air duct
‘between the heating apparatus and the yarn. Even local
fluctuations in the insulating effect can be eliminated

by this form of control.

The conventional setting processes for yarns having

30 protruding filament ends or loops employ hot plates, hot
ralils or heated godets, which are heated to a temperature
appreciably higher than the setting temperature in order.

to achieve sufficiently rapid heat transmission. This

' procedure is limited by the fact that protruding filament

35 ends or loops in direct contact with the heater will

heet Has Been Re laced
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jet are usually within q yf@am 0.6 to 4.5 dtex, preferagriysfrom

,14to30dtex The cogdelglf]l’l?gpn@ '{Hné ar

T8 densities are usually chosen.iqgsuch a way that they are from
-1.2 fo 6, preferably from1.5 to 3.5, times the effect filanment |inear
densfty. melk!, Iéu%@ttzmyy dorase thed h!fl_:fm s.te ﬁlatﬁlﬁdl r& dehéerent 5
total and inng dual fl TTE near denSJél ﬁlﬁ tt e _feed yarn
for the core?PRFARENELEBRD sF‘Pﬁ BPTei 3R> Y a7PRBaS -t €A5B1 ty such

t hat the | ooghjizhn Heata up ve:anamd:ly wiese r eowly omeadcaimc obfusesin
question can)Beqer wdiHht'®Phe melting of the filament ends or loops
5 . results in sticky areas or deposits on the heater sur-
face, which impair the running of the yarn. Moreover, the
relatively severe shrinkage and melt effect reduces the
number of loops per unit length. Incipiently melted
filaments become brittle, which can lead to severe
10 abrasion in the course of further processing, for example
in the course of sewing. Setting the compact yarn at
relaﬁively high speeds while preserving the number of
locps per unit 1ength is also difficult to achieve with
these methods. Even a contactless heat treatment of the
15 vyarn, for example in a heating tube, requires appreciable
overheating of the walls in order that the desired
setting t:emperature in the compact yarn may be obtained
as a result of adequate heat transmission. Thig gives
rise to essentially the same effects and disadvantages as
20 described above for contact heating.

It has now been found that these difficulties can be
appréciably reduced by allowing a hot gas to flow onto
the moving yarn by forced convection. This ensures a
sufficiently rapid supply of heat to the yarn in oxder
25 that the desired setting temperatures may be achieved in
the compact yarn. It is a particularly great advantage
that the hot gas need only be heated to a little above
the setting temperature, since the transmission of heat
is not solely dependent on the temperature gradient, but
30 is essentially determined by the flow of hot gas. The
minimal overheating of the hot gas prevents premature
melting of the protruding filament ends or loops, &0 that
the setting temperature is achieved in the compact yarn
without any excessively adverse effect on the _heat-
35 sensitive filament ends or loops. The upper limit for the
temperature of the hot gas shall be the melting point of
the protruding filament ends or loops. In the case of
yarns based on polyethylene terephthalate, this 'upper

-
e ea

“This-Sheet Has Been-RTlaced




22 FEB ’96 15:43  HOECHST PATENTABT. 269.43952200

10 The feed yarns usedygpe cpﬁmﬂmﬂg the two-conponent |oop yarsr'lis? of
the invention are preferab strength yarns in the case of the
"tore filanents, while not onIy custom. 1g .ary textile nulti-filanent yarns
but al so high strength mul ti-filament yarns can be used as effect
filarents. WGiSuid addesut re.strength nultifilament vyarns include
shrinking and in particular |ow shrinkage grades. For I nstance, the
feed yarns used can be |ow orientation yarns (LOYs), partially .

ori ented yarﬁ&z(EﬁE@ﬁracthbghbﬁ the paocestedcgardingHOYs ) headaven-

pol yester, whigcl, g&é@%ﬁ{kf%%@a@a tbhsgﬁafgegﬁééyt ot (g Bl Wit h

appropriate em ef asern/ Text1 ustrle 6/
1985, pp. 411d¢n§lt$¢%f%ﬁrm §SP§e¥@§$ssﬁEﬁfnqﬁ:oc§bél ﬁgfferen%e@é egh

strengt h grul t¢ddd a@ﬁé&dy%ﬂsmé nf@@dtyaem aécrands f cuheorduhamm@%fef fect
yarns, have i fticu ﬁ{: intrinsic Vi sc |es (orrfgasur afsd
specified - aHgWQ ntermyﬁq ?$t7ﬁ9$%ﬂmﬁ¥?4<ﬁﬁ ﬁ%?ﬁ} /%}%) €2in the

case of y&wﬁlcnlﬁhéyphegﬂun@leﬁuthe v:xgnthgeﬁﬁu;dxnthﬁ(nhndl i ng
the core yar | k?ﬂg r 5 The
feed yarns fg[? pro um‘?\hé hﬁeé V\o%cac} %g]r?grnfﬁﬁégbona?%ggg éﬁél? t%e I nvent i on

are pref erabl@enWQM@IbaFé'@ yRrpheichdeawn from the texturing jet, and
10 the conditions of the setting stage, guch as the tension

and the setting temperature, are chosen in such a way as
to produce a two-component loop yarn having a final
linear density of less than 200 dtex. The conditions for
that are known per se to the person skilled in the art

15 and can be determined in the particular case by carrying
out preliminary expériménts-for orientation.

 The two-component loop yarns of the invention combine the
fine final linear dengity with the advantages of the
conventional, coarse two- component' loop yarns. For
20 ingtance, the loops of the individual filaments remain
completely intact outside the texturing jet and, by
virtue of the entrained air, produce good sewing pro-
perties at high sewing speeds. This advantage is seen in
'Gg high values for the sewing length to xupture, determined
25 by the method known £rom DE-A-3,431,6832. Furthermore, the
two-component loop yarns of the invention give uniform
dyeing along the length of the yarn, in particular the
variants with drawn filaments of uniform molecular
orientation.

30 The grades of the two-component loop yarns accoxding to
the invention where high-strength low-shrinkage core and
effect feed yarns are used show distinctly higher
strength than the grades of the two-component loop yarns
according to the invention where filaments having differ-

35 ent shrinkage properties are used. The use of feed yarns
of the same type, moreover, simplifies the production

: 5 This Sheet Has Been R.
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filaments high strengt @ggxggw $ » nkage yarns as describedsfg%
- éxanple in DE-B-1,288,7 j -R— 3, 200. The ‘effect filanents used
‘can be - as described above - - 17 = ' g . -9-
customary textile nmultifilament yarns or i f particu- | arfy high

strengths areppgsésed @ HithlaMr-iekaaencided yahmwpayarasedhi gt sigength -

and |.ow shrinkage, mul ti f,i | agent arns as for e core fila 5
Pr ef er ence isuﬁﬁg?l%ﬂ#t grasi gigof'ée?qﬁ%Wnt% V\ﬂF%ﬁE%a ey Jor%gé;%ﬁ%g
tenacity, basehannthéefinall lodmerarnicksito/ haye. at least 65 cNtex,
customarily from65 to 90 cNtex, in particular from70-to 84 cNtex.

It is a particular advantage that the two-component loop

§  yarn of the invention does not have to be twisted.
"Despite its low final linear density, it can be used
untwisted, for example as sewing yarn. '

But, for example for reasons of eye appeal; it is also
possible to apply a desired twist to the yarn, for

10 example a twist of about 100 to 300 turns per meter
(tpm), in the course of further processingl

vy

The two-component loop yarns of the invention can be used

for example as embroidery yarns or in particular as

sewing yvarns. These uses also form part of the subject-
15 matter of the invention.

The Examples which £follow illustrate the invention
without limiting it. An apparatus for producing the two-
component loop yarn of the invention may have forx example
the following elements: a creel for the bobbins of core

20 and effect feed yarn, two parallel drawing units with
heatable entry and exit godets, whose speeds can be set
separately, a texturing jet with separate feed rollers
‘for precisely setting the overfeed yarn strands, a take-
off roller for the defined withdrawal of the jet-textured

25 yarn, if desired a customary hot air setting means, and
a pick-up bobbin. o

PN

Example 1:

The creel is mounted with a bobbin of 215 dtex 48 filg—

ment core feed yarn and a bobbin of 63 dtex 24 filament
30 effect feed yaxrn. Both the feed yarné are made of poly-

ethylene terephthalate, the imtrinsic viscosity of which

ig 0.78 dl/g in the case of the core yarn and 0.69 dl/g

in the case of the effect yarn (measured as defined
above) . —
heet Has Been Replaced
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Further preferred core #ﬁ? an 1807 err]C hot air 10  shrifikdge

of not nore than 9% |n genera 5 to 9% preferably from6 to 8%
Further preferred core filanments have & ¥ eaking exten- sion of at
l'east” 8% in general from8 to 15% preferably =~ from8.5 to 12% 15
Partieul ar pr@heréW@efﬁGdeéﬁhStiremégé)lﬂﬁ9'ﬁé@dryaﬁﬁPGCtlvgtﬂﬁﬂusnﬁhich

both consist ghitil &ﬁant@:alm%VIﬂﬁz% tH)E%é}Qs of cd@mqﬂ Ya ?ﬂ@f&' gp the
final |inear den5|t¥ §$L | eas
e +f

p k a 80& i of air
shrinkage of hof fo 9@?33 ° aﬁ&eaCBF@a BRE ¥3¥BnS¥o 19 B 15%
20 . Ifdhi gE s?eeagsé bﬂvn;bélreﬁﬂemg:eb feed- parporfing denmer;aa‘.m:es olf thee to be
produced, .t he S. . or a y
preferabl? prsaggg'd&?ﬁgg% f’% 89? d&éo%fe)sts@ exit lgﬁwh E ?jh%tefy
precedes jet SEAWREnyaxng Were gumﬁdcnraundeabe bﬁetsd enetfeedeyar ns is

obt ai ned by 2g¢ dhé%&gwangaﬁﬁieél Ya & n S a4l aﬁer@,arﬁt %&hﬁhpeﬁé éﬁeémd'

ately subsequent, essenti shrlnka free
Essentially sﬁPFnﬁQ&etFFbg'ﬁéé ﬁﬁpﬁﬁatFﬂg in°8hch a way v that

the entry speed into the texturing jet was 636 m/min for.

10 - the core feed yarn and 750 m/min for the effect feed
varn. The drawn linear density of the feed yarns prior to
entry into the texturing jet was 93 dtex in the case of
the core yarn and 30 dtex in the case of the effect yarn.
The jet-textured yarn was withdrawn from the texturing

15 jeﬁ at 600 m/min. The result iz an overfeed of €% for the
core yvarn and 25% for the effect yarn.

After leaving the texturing jet the loop yarn was

mechanically stabilized by withdrawal at a yarn tension

of 0.15 cN/dtex. The yarn was then set by passing it
20 through a 235°C hot air oven 140 cm in length.

The raw yarn thus obtained was wound up and then dyed.

After dyeing, which produced a level shade, the raw yarn
(" ‘data was as follows: final linear density: 140 dtex,
| final tenacity S4¢ cN/tex} 180°C heat shrinkage 2%, and
25 breaking extension 14%. |

In the sewing test, the average sewing length of the dyed
loop 'yarn is more than 4000 stitches in the forward
direction and more than 2000 stitches in the reverse
direction.

30 Example 2:
Example 1 is repeated with a 140 dtex 32 filament core
feed yarn and a 63 dtex 24 filament effect feed yarn.
Both the feed yarns are made up of polyethylene tere-
phthalate, the intrinsic viscosity of which is in both

il “TII
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heat treatment, the yarm%ggppgggﬁrﬁﬁ at ‘a const ant IengF%?’but
t hat shrinkage of up to cular up 30 to 2% can be all owed.
Iit ~has been found that the strengt pof_ the | oop yarns obtained is
about.5 to 20% -  higher. when the drawing of the feed yarns is carried
out - as apakBieYr.gbedlgperabadired| dsidefiisadreabdvet. t he freshly
~drawn individual filaments are still flexible and _

- 10 - are thus |ntern1ngleable particularly readily, i.e. with

mnimal | oss Thestwendekd yarns atre fédsipreftheisd respeditivat doawing
process of tNgpire drd/CHld H q&;?rrﬁeax?efl £5adte {£ed ¥atlo bp parti-

5 cular two f yarns, conprising a‘parti ent ed yarn materia
are drawn, onlore2o08 thRo tdef Casene dﬁéﬁ ﬁ@re e@fli Yarnsgkj dcfed - tolbhe

essenti al by shhienkage bfcehdadfect feed yarn. The temperatures of the
entry godets were 80°C and of the exit godets 235°C. The
drawn yarns were guided around the heated exit godets of
the drawing units, adjusting the yarn transport speed for
the two drawing units separately in such a way that the

10 entry speed into the texturing jet was 636 m/min for the
core feed yarn and 750 m/min for the effect feed yarn.
The drawn linear density of the feed yarns prior to entry
into the texturing jet was 61 dtex in the case of the
core'yarn and 30 dtex in the case of the effect yarn. The

15 jet-textured yarn was withdrawn from the texturing jet at
600 m/min. The result is an overfeed of 6% for the core
yaxn and 25% for the effect yarn.

After leaving the texturing jet the loop yarn was
mechanically stabilized by withdrawal at a yarn tension
20 of 0.15 cN/dtex. The yarn was then set by passing it
' through a 235°C hot aixr oven 140 cm in length.
The raw yarn thus obtained was wound up and then dyed.

e After dyeing, which produced a level shade, the raw yarn
data was as follows: £final linear density: 102 dtex,

25 final tenacity 56 cN/tex, 1.80°C heat shrinkage 2.S%, and
breaking extension 13%.

In the sewing test, the average sewing length of the dyed

loop yarn is more than 4000 stitches in the forward

direction and more than 2000 stitches in the reverse
30 direction.

This Sheet Has Been Re aced _
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treatment and |nned|atemmcphepgﬁmwﬁﬂ fed into the jet texturing stage.
The drawing of the partially oriented 10 yarns is carried out at a
“tenmperature of from70 to 100[ ery |28 -preferably onHORagedrgd@ets, at a
drawi ng tension within the range from10 to 30 cNtex, preferably from
12 - to l¥naW tigxcledmedchscase based on the drawn |inear density).
15 In a further preferred version of the process accordi ng to the
i nvention, the drawi ng of the core feed yarn is carried out in_an
i nt egr at ed plecesd step-compenente| JO0p YRER cGORPOBEL (@Kt FO¥®g BRA a

tﬁgt :j' e ”;J' tifil agﬂ%gﬁaﬂlaments fal&&éit h 6 st}}diﬁlﬁft:fﬁcbol?g\érll nh&hiﬁg

enbodi nent, accor e fee ended.a ore yarn

i s obt ai ned fPoﬁF&aﬂaFgPéFFg eﬁfegeﬁﬁanhaFg?ﬁﬁf i %hklnafls dr awn

on a dragi ng unit liaebrecemdity af ckswstilkdn y200 dsmxantn@ewheeezneat

treatment and i mgdiately, tgﬁae%&@%1 tf%féﬁgdggcbg?ﬁ ﬁs el ext ybkRy Stage.
ea

25 The essential 'y CsHT 1k age-f at ment yarn fol |l ow ng
i nedi atel y on t hdineaX dgnehtycof in eashierpe legmthan 100 4¥&%nsi on
between 2 and 20 cNtex, preferably at from4 to 17 cthex and at a

Lemperature WM GG o o T804 2801 Sdhin £ heethvalrOm 225
final linear density of from 80 to 170 dtex, prefer-

10 ably from 110 to 150 dtex.
3. The two-component loop yarn of claim 1, wherein its
core yarn has a total linear density of from 60 to
95 dtex, '
4. The two-component loop yarn of claim 1, wherein its
15 .effect yarn has a total linear density of from 30 to
95 dtex.
S. The cwo4compdnent loop yarn of claim 1, having a

final tenacity of more chaq 40 cN/tex.

6. The two-component loop yarn of claim 1, having a
o 20 '180°C hot air shrinkage of less than 8%. :
7. The two-component loop yarn of claim 1, having a

breaking extension of less than 18%.

8. The two-component loop yarn of claim 1, having a

final tenacity of more than 48 cN/tex, a 180°C hot

25 air ghrinkage of less than 5% and a breaking exten-
 gion of less than 15%.

9., The two-component loop yarn of claim 1, wherein the
total linear density of core and effect f£ilaments
are in a ratioc of from 95 : 5 to 70 : 30.

: : his Sheet Has Been Replac
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30 ThIS ‘heat treatnenthgggppAﬂg | e be carried out in known

manner, but it is particularly a v tageous t'o ll"“l"ﬂﬂil“""ﬂljnu he heat
.ireatnent directly on a heated take- of f in the
process of the invention, two feed yarn2l - “st'tardds *are drawi

‘imrediately prior to the |ntern1?&;|ng step, the drawing conditions for

the partiall y®ri eFhedwo-corpans d OPPeYarBLP Rle?)’tmab SfhfTein the
possi bl e, al t ey i fdmdrNQanear GeasdegWi BoEEORd] (2 afts fdedlk, 10% 5

can be tolerated. the effect filament linear density is from 0.6 to

4,5 dtex, and the core filament linear density is

5 from 1.2 to 6 times the effect filament linear
density.

11. The two-component loop yarn of claim 1, wherein the
core and effect filaments are made of a polyester,
in particular a polyéster which has an intrinsic

10 viscogity (measured in solutions in dichloroacetic
acid at 25°C) of greater than 0.65 dl/g.

12. The two-componeﬁt loop yarn of claim 11, wherein the
core filaments are made of a polyester which has an
intrinsic viscosity (measured in sclutions in

is dichlorocacetic acid at 25°C) of from 0.75 to
0.85 dl/g and the effect filaments are made of a
polyester which has an intrinsic viscosity (measured
in solutions in dichloroacetic acid at 25°C) of from
0.65 to 0.70 dl/g. '

20 13. The two-component loop yarn of claim 1, wherein the
core and effect filaments are made of polyethylene
terephthalate.’

14. The two-component loop yarn of claim 1, wherein the

" core and effect filaments are made of a low-

25 flammability p01Yester, in particular phospholane-
modified polyethylene terephthalate.

15. A procésa for producing a two-component loop yarn
composed of core and effect filaments made of
synthetic polymers, comprising the measures of:

30 a) feeding two or more feed yarn strands made
of synthetic polymers at different speeds
into a texturing jet, said feed yarn strands

each having a total linear density of less
his Sheet Has Been Replaced than 100 dt
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Afte_r | eavi ng t he textu dgﬂﬁ’”‘ g%l,wh@? primaryi t wo- comon- ent Ioo% yarn-

i's withdrawn under tens tlmulmnm t he | oop
wi t hdr awal

thr Ll
"s8ize, the primary yarn becones nechayi cal | Olm
tenston 10 is usually fromO0.05 to 0.4 cN/dtex prefLerany from 0. 15

to 0:25 cNdtex. The ted}s'i%elzmap&flﬁgalm %uea agh rslaeands kgopsef or med

remai n essentially intact cl osegé i n the nner of a
fl ower bud to any si gnlfl-text“réaﬁt 18% ehpdery © Frons £9 ! edfter the.

stabilized primry yarn i @dmﬁbedsﬁ.ecsﬁg of coreapdref Sdot @ilamenks | s

advant ageous to subject th N, ea
tenperatures of from t%a%eéé)?% g eragflgngﬂg I:54%&'%?'.
300[err] & at constant fﬂmgm‘-s OnzdtSTHérgéFGvng is preferably carried
out in a way which aerﬂérﬁa&%ﬁtdgecmé beematy %iéamp&mid Neo®f the

yarn. The setting process co I'ses t,he neasyres reheating
a heat transfer gas to a t¥&per4t tension 8o |"§‘z§’6\9\;’e")ﬂ‘?é'tocd'e5| red
yarn tenperature, dantd 25 tuhudn feedheg lidep m?&a,ated:.digartz.mamsfy;arr??s into
a yarn uct so ct essentially
perpend| cularly to the yar)% on{es He%\f?ﬁl%‘(i%g Eta)SﬂEz g

10 d) heat:.ng the stabzllzed primary yarn to set
: the yarn structure, and
e) choosing the total linear densities of the
feed yarn strands, the difference in the
transport speeds of the feed yarn strands
15 and the intermingling, mechanical stabiliza-
tion and setting conditions in such a way as
to produce a two-component loop yarn having
a final 1linear density of less than
200 dtex.

20 16. Thé procesd of claim 15, wherein the number of feed
yarn strands fed into the texturing jet at different
speeds is two.

17. The procese of claim 15, wherein the feed yarm

l. O strands have.different total and individual filament
' 25 linear densities and at least the feed yarn for the
core filament consists of filaments which have a

breaking strength, based on the final 1linear

density, of at least 65 cN/tex, a 180°C hot air

shrinkage of not more than 9% and a breaking exten-

30 sion of from 10 to 15%.

18. The process of claim 17, wherein the number of feed
yarn strands used is two and they each consist of
filaments having a breaking strength, based on the
final linear density, of at least 65 cN/tex, a 180°C

35 hot air shrinkage of not more than 9% and a breaking
| extension of from 10 to 15%.

This Sheet Has Been RTlaced
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ggglt rggdeﬁgeggezufgﬁgelr gipg@r e wit Qﬁpjﬂﬁfhyar 0 heat r“‘immn' &w‘)ﬁlat us, the

‘I'ength of the zone of i nf rz;.;ng.eme t he yarn
bei ng such that, as a result of contiruols renoval of the
boundary ~ 19. Theypkobesthefi ebabgi D, hehérétansher tgasuring y&¢ n

cones. i nto direct g?ntf%(&t e 4§ 858L EEFORLARLL93E dn over arhd $HUS I

heats up very rapi
this. preferred set ﬁrqg Br doeddt tangd ywirth ithe af faptl fllamnttg/ athean

uni fornly heated hé@&rfééaSéfrfﬂ&ﬁ Yo gs, cCertain length, so that the
heat transport process Is du nore to the movenent of the heat transfer

gas (convec- 5 .tion) than to heat transmi ssion by tenperature gradient.
‘This forngof 20pi Ngheepirotesspoft kdadar nxf wHerdirerutmd [yotal 1iwedating

boundary | ayer of gLr S| b a es_it 055|ble
for the hot heat t&aﬁgﬁgfes %f Yhe %%&% Lﬁd efféc?@%r r}:n QQrgﬁés are
' a ratio of from 95 : 5 to 70 : 30 and are chosen in
such a way that, if the overfeed is taken into
account, their total is up to 200 dtex,

10 21. The process of claim 15, wherein the linear density
of the core filaments fed into the texturing jet is
from 1.2 to 8 dtex and the linear density of the
effect filaments fed into the céxturing jet is from
0.6 to 4.5 dtex, and the core filament 1linear

15 density is from 1.2 to to é times the effect fila-
ment linear density.

22. The process of claim 15, wherein the core yarn feed
strand fed to the texturing jet ‘is obtainable
immediately upstream of the jet by drawing a parti-

20 ally oriented yarn material and an immediately
subsequent, essentially shrinkage-free heat treat-
ment and the effect yarn feed strand is used in a

o textile or high strength multifilament yarn.

23. The process of claim 15, wherein the feed yarn
28 strands fed to the'text:uring' jet are obtainable
immediately upstream of the jet by drawing a parti-
ally oriented yarn material and an immediately
gubsequent, essentially shrinkage-free heat treat-

ment.

30 24. The process of claim 15, wherein the drawing condi-
tions for core and effect filaments are essentially

the same.

25. The process of claim 15, wherein the drawing is

This Sheet Has Been Re ri
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gas to release its heat %GE‘QHW‘?AW?KE” apidly ap Fors'ﬁti S
j’he tenperature of the heat transfer gas !4""1 IM IBj ﬂ | e above

*the yarn tenperature, since t he bul k, of the

convectiv

e air

red by
novenent and only a Tel atlvely snmal | proportion by

temperature gradi gty T S EONYECILR 1A TLO! 1088 Ihadd aasmeqtag s very

efficient and, what

arn ra

avoi ded, maki ng gé-r@f-’llsewn °fa|§€°[9niLPoF?n ?1%6&117};&?’%1 r’?é‘zﬁqd{?n the drang heat |
transfer gas canh hqnaghenedtekn any conven- tional nmanner, for

exanpl e

by co

ntact wth a heat 20 exchanger, by passing through heated

tubes or by direct heating by heating spirals. The tenperature of
t he pr ehest.ed 'ﬂheatprwm epfgadaim difovevhéxeimr theulessepsinlly

t enper at

terrperatures up t
no significant terﬁ?@r

yre des

if &i I£3lalaY 1{ hepdadmettsf @4rPo8d | Sut imRRALEd tO

Cthere ove ang care Is 25 t,aken to ensure that

SRENE tookhe IrPARE AF IF 845 A% &nd the

actual heating .of yarn t BenkdbA. of frokhezhajo heat cN/aesf eangasatcaa be
i nt roduced |ntothe ar S gl point. It is preferably
i nttt?“ﬁ’r?gagr'étrr? c?t#c%z%h‘ ggéhg§ bé& That it can come into

i ntroduced 30
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27.

28.

29.

30.

The process of claim 15, wherein the setting step d)

comprises the following measures:

i) preheating a heat transfer gas to a temperature
which is above the desired yarn temperature,

. and | .

ii) feeding the preheated heat transfer gas into a
yvarn duct so that it flows into the yarn duct
essentially perpendicularly to the yarn moving
within the yarn duct and along such a.length
that the yarn heats up to the desired elevated
temperature within the heating apparatus, the
length of the zone of infringement of the gas
on the yarn being such that, as a result of
continuous removal of the boundary layer by the
impinging heat transfer gas, the yarn comes
into direct contact with the heat transfer gas
and thus heats up very rapidly.

The process of claim 27, wherein the heat transfer
'gas is applied te this yarn essentially along the
entire path of the yarn in the heating apparatus.

The process of claim 27, wherein the heat transfer
gag infringes on the moving yarn radially from out
to in.

The process of claim 27, wherein the heat transfer
gas is blown perpendicularly onto the yarn from
small orifices in the middle portion of the yarn

is Sheet Has Been Reﬁaced
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contact, wth the yarn al C kde yarn duct. The | engt h of StRe
i+pi Rgement zone is preﬁg%?%wmgf'han 6 cm particularly. from®6 to

120>cm in particular from 6 to 60 gen.. 35 The heat transfer gas is
preferably introduced into the yarn duct perpendicularly to the yarn
t ransport duct over a length of about 1/4 13- 1/2 ofdithecdues, the

heat transfer gas t e. h e] caryr] | ong. by.the noving
yarn and | eavi ng tﬁ'e%rﬁg‘g} %de ?g&fgepgar i E%%e%’%%? %‘?ﬁ f‘ﬁethﬁvp’ﬁ‘ﬁnyarn
via the yarn otamspaRt, ddxechdont Bpd, inovhe gepprsike dirantion.5
opposite to the yarn transport direction and | eaving the heati ng
apparatus via_the rn inlet.
PP _ 31 e process of claim 27, wherein the heating is
5 controlled by single-rotation or group control in
such a way that the yarn is at a predetermined
temperature by controlling the heating via a control
circuit with one or more sensors in the vicinity of

the yarn.

10 32, The process of claim 15, wherein the withdrawal of
the primaxry two-component loop yarn after the inter-
mingling step is effected under a tension of from
0.05 to 0.4 cN/dtex.

33. The process of claim 15, wherein the setting is
1s carried ocut at a temperature of from 200 to 320°C.

34. A method of using two-component loop yarns composed
of core and effect filaments and having a final
linear density of less than 200 dtex as gewing yarns
and as embroidery yarns. '

—_—

———
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In a preferred enbodi rreq;ogcgskpegmmwt{\ransfer gas is bl own : S.27

perpemdlcularly onto the yarn fromsnall orifices in the niddle portion
" 6f the yarn duct over a length of about 40. 1/4 to 1/2 o§%§h§2 374 ength

and escapes fromthe yarn duct in the yarn transport direction and in

t he opp05| te Abstﬁlaeectl on. Inasimlarly preferred nodification of this

enbodinment, the gas is blown in conversely and sucked away on the

opposite si de. 15 The contacting in the heating apparatus of the noving

yarn with thelLbeadenianstwo-gaspshent lode pixme, updeduct iorsuchewesdi ti ons
that the yarng Hgaﬁgeuehﬁgeéfneaﬂegé‘gﬁgb d@“&%g_%rﬁ,eg;ggmture wi thin the

heati ng apparatus and _ eat tran er gas coo in practice only
very little 20 in the heating apparatus. The person skilled in the

art has a nun'blxgérefaﬂeaéa&@ﬁméd two- dvn@odﬂemoaabpf parashd: dded hese f
reqw renents or C S S at transter
gas romF?ﬁ?o&&?t?é?%éh gﬁﬁ%?*%_s ?é %% 6m%#%m

&2 per
unit time, rechaving acfinel reEnacisygbt m:)vleaj,att Broo&'glb(tex andha S/:maﬂ. duct

per unit ti ”eo?ﬁﬁai'h&’énsf'lﬁ%‘%f ﬁ%@”ﬁhgﬂ 366 deex aid W ?xEﬂEnaé‘ﬁe

transm ssion trans as coo down
only slight|yandneEEact ag:elaments each have a total linear dens:.ty of

in each case of less than 100 dtex.

The vyarns described are preferably useful as sewing
yarns.

They are obtainable by a process comprising the measures:

a) feeding two or more feed yarn strands made of

synthetic polymers at different speeds into a

' texturing jet, said feed yarn strands each having a
total .linear density of less than 100 dtex,

b) intermingling the feed yarn strands in the texturing
jet under conditions to form a yarn consisting of
core and effect filaments and having loops formed
chiefly of effect filaments on its surface,

e¢) withdrawing this primary two-component loop yarn
under tension so that, through reduction in the loop
gize, said primary yarn becomes mechanically stabil-

ized,

d)  heating the stabilized primary yarn to set the yarn
structure, and

e) chooeing the total linear densities of the feed yarn

strands, the difference in the transport speeds of
the feed 'yarn strands and the intermingling,
mechanical st'a.bilization and sét:t:ing conditions in
such a way as to produce a two-component loop yarn
having a final li_.near' density of less than 200 dtex.



to Nnfri ngement on the noving yarn at virtually
‘along a certain zone ensures a particularly

~& Wps
FeRe~SspoL., 20 1nfr|*r$aenent
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t he heating gas with the yarn, since .the b dafmriptayerrpdged\neaﬁ paged ...
yarn and the sur- roundi ng nmediumis conti Usikym(s} r i ypged axay paged .25,
this zone. In this way it is possible to a*ﬁédb-awa’fg(ﬁctpaged 35 tohRgkd NY
of the yarn using only a small change in the Aypactat Upaged :th@ Pﬁ%éd".__“
Furt her nore, thﬁﬁ%ggggggéére b 1 I
course of the h r gas can be contro it veppna
manner by the thernal capacity of the gas or d?ts ,@E RECEQQE*“Wi """"""

More parti cul ar%gw &éniérp%‘rg ggﬁp@ﬁ%‘?' ng_logpl %’%@dsonoprhlgﬂr%%@e%op rol to
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pro uction thereof and use thereof as sewing and
embroidery yarns

The present invention relates to novel high strength two-
component loop yarns of low linear density, adapted

processes for producing them, and their use as sewing and
embroidery yarns.

The field of sewing yarns has hitherto been dominated by
the use of core yarns. These are yarns composed of a
load-carrying filament core and a sheath, usually made of
stéple fibers. Such core yarns can only be made in
customary, coarse counts. A recent development are loop
yarns composed of a core with an effect yarn wrapped
around it, which are intended as a replacement for the

complicated-to-produce core vyarns. Accordingly, the

- development of these loop yarns hitherto also focused on

producing relatively coarse-count types. In some fields,
for example the production of decorative and embroidery
vyarns, there is a need for particularly fine sewing varns
which are simple to use, including in particular under
conditions of industrial fabrication and further proces-
sing. The present invention is the first time that there
are provided sewing yarns which meet this requirement
profile and which, having regard to the fine count, are
particularly inexpensive to produce.

Loop yarns which are particularly useful as sewing yarns
are known per se. Yarns of this type are described for
example in EP-A-295,601, -367,938 and 363,798. These
references are concerned with loop yarns having final
linear densities of above 200 dtex. The lower limit for

the total 1linear density of the core filaments is
100 dtex.
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thHe yarn is at a predeternined tenperature by control|irgREPLAGHYENReSHEEAg
‘via a control circuit with one or nore sensors in the[vicinity of tle

Q.
<

yarn. Since the tine constant of electronic control} di rgYi griHoPel oy

1 10 second, they nmake it possible to achieve a very shorit start-u

phase, reducing the proportion of off-spec., _ start-up t-ef--at—atrd

el imnating w nding waste and need to switch to sal gabl e packages.

The tenperature pithéerbeshetéanster ra88riac 168s NEBLLNILEE LERPBEAE Qe

general ly change§ g@lﬁ | nsi nuilcantu%; t.hat s, the gas does not
PR o e, ProdictdRBeph: LR FRTRRS (IR SnABURSt he

under go any signl?l
heati ng appar at ufeared thats cam bbeadhineaed dedditsui bfiblthe nSeddit yapnof

the gas- COBEHEhEET Be¢tsadta ! NGidARAT 2hHE- inggrmiﬂgf[ﬁl %%”Eﬁ%' ar

advant age thgt tge above- descri.bed t erature contro stem nmakes it .
possi bl e to di sreghpents wopld,not |be sufEigignk: FRe hagsrRBtiPBarasus
and the yar bhati e Ydwerhddmikgfappaiatlineas densioy| efl lxepoydirig

to the tenperat usgegiQB140 be i N-ebhi. Lt si fale oi d
expensi ve wal | heating I n thépair du FI %e%E?ﬁE% téi?%ea iﬁ%sapég?g us
and the yarn. Evef0| SEgx- fluctuations in the insulating effect can be

el i mnated :

It has now been found that the jet texturing process is

10 suitable for producing fine loop yarns having a linear
density of less than 200 dtex and that the yarns obtained
are highly suitable for use as sewing yarns. In some
fields of the textile and clothing industry, fine yarns
of this type are particularly desired, since they make it

15 possible to produce seams which are less noticable and
'yet are very strong.

The present invention accordingly provides a two-comppn-
ent loop yarn composed of core and effect filaments made
of synthetic polymers, having a final tenacity of at
20 least 30 cN/ﬁex and a final linear density of less than
200 dtex, and wherein the core and effect filaments each

- have a total linear density of in each case less than
100 dtex.

Preference is given to two-componentiloop yarns which
25 have a final linear density of from 80 to 170 dtex, in
particular of from 110 to 150 dtex. '

The core yarn of the two-component loop yarns of the
.invention preferably has a total linear density of from
60 to 95 dtex.

30 The effect yarn of the two-component loop yarns of the
invention preferably has a total linear density of from
30 to 95 dtex. '

As mentioned earlier, the two-component loop yarn of the



by'this formof control. The conventional setting pr)cSBﬁd@EMBNTﬁhEEE
having 30 protruding filament ends or |oops enploy hot plat @S —Tot

rail’'s or heated godets, which are heated to a tenperature ﬂﬁ? éﬁfhﬁﬁly
hi gher than the setting tenperature in order to achi eyej sut e

rapid heat transm ssion. This. procegu$e_is limted by}t khe—aet-that .
protruding filament 35 ends or loops in direct contact wifh the heater

Wi | | invention is comFosed of core dRd &ffect ”Pi]amesﬂﬂgc hey
attain the high tenp%r ture of heat 1 ng el enment ch nore rapldly

than the conpacf amenﬁﬁlEﬁehQQt§Vﬁ639%r?rhﬁﬁﬁﬁ¢nﬁQe%I@HWW ighacount
of its I argdlegweeghn tHhalimddting of the ﬂbmmmsenﬁanomé ffectd

results in stlclmaa.%a%sor vfﬂﬁ.ﬁﬂs'éx% %émlhmgafew [ince Jyvﬁ%%d whigh

i npai r the runni ar n reover severe
shri nkage amfd nﬁgg EPF@CFIXQBﬁEE§ Py which in addition, °W1n9 to their

greater length, form loops which protrude from the fiber
assembly and hence play a significant part in determining
the textile properties and the end-use/in-service proper-
ties of the yarn according to the .invention.

10 The total linear densities of the core and effect f-ila-
ments of the loop yarn of the invention are customarily

in a ratio of from 95 : 5 to 70 : 30, preferably from
90 : 10 to 80 : 20.

Core and effect filaments generally differ in their
15 linear density. The core filament linear density is
usually from 1.2 to 8 dtex, preferably from 1.5 to
S dtex. The effect filament linear density is usually
from 0.6 to 4.5 dtex, preferably from 1.4 to 3 dtex.

Within these linear density limits, the core filament
20 linear density is preferably from 1.2 to 6, in particular

from 1.5 to 3.5, times the effect filament linear
density.

The loop yarn of the invention preferably has a final
tenacitiy of 'more_ than 40 cN/tex. The final tenacity is

25 the ratio of breaking strength and the final linear
density at.the moment of rupture. The final tenacity of
the loop yarns of the invention is particularly prefer-
ably from 48 to 60 -cN/ tex.

The loop yarn of the invention preferably has a 180°C hot

30 air shrinkage of less than 8%, in particular less than
5%.

The loop yarn of the invention preferably has a breaking
extension of less than 18%, in particular of less than
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e
he hot gas prevents premature

In principle, the two-component loop yarns of the inven-

"tion can be produced from any synthetic spinnable poly-

mers, for example polyamides, polyacrylonitrile, poly-

" propylene and polyesters.

Particular preference is given to using polyester as the

0t Bbdy delerygsned by the flow of hot gas. The

starting material for the yarns of the invention, in.

particular as the starting material for both the yarn
components. '

Suitable polyesters are in particular those_which are
obtained essentially from aromatic dicarboxylic acids,
for example 1,4-, 1,5- or 2,6-naphthalenedicarboxylic

acid, isophthalic acid or in particular terephthalic |

acid, and aliphatic diols of from 2 to 6; in particular
from 2 to 4, carbon atoms, e.g. ethylene glycol, 1,3-
propanediol or 1,4-butanediol, by cocondensation. It is
also possible to use hydroxycarboxylic acids, e.g. p-(2-
hydroxyethyl)benzoic acid, as starting' materials for
polyesters. )

The abovementioned polyester raw materials may be modi-
fied by incorporation as cocondensed units of small
amounts of aliphatic dicarboxylic acids, e.g. glutaric
acid, adipic acid or sebacic acid, or of polyglycols,
e.g. diethylene glycol (2,2’-dihydroxydiethyl ether),
triethyléne' glycol (1,2-di(2-hydroxyethoxy)ethane) or

. else of minor amounts of higher polyethylene glycols.
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It is also possible to make the loop yarns of the inven-
tion from low-flammable polyester materials, for example
from phospholane-modified polyethylene terephthalate.

The upper limit for the final tenacity of the loop yarns
of the invention depends on the degree of condensation
chosen for the polymer, in particular polyester, used.
The degree of condensation of the polymer is effected in
its viscosity. A high degree of condensation, i.e. a high
viscosity, leads to particularly high final tenacities.

Polyester loop yarns having a high final tenacity are
obtainable using in particular high molecular weight
polyesters having an intrinsic viscosity (measured in
solutions in dichloroacetic acid at 25°C) of greater than
0.65 dl/g, in particular dbove 0.75 dl/g This applies at

least to the core component, preferably however to both

the core and the effect component.

A preferred polyester material for producing the loop
yarns of the invention is polyethylene terephthalate or

a copolyester containing recurring ethylene terephthalate
units.

The two-component locp yarn of the invention, which is
composed of core and éffect filaments, is produced by jet
texturing two or more feed yarn strands introduced into
the jet at different rates of overfeed. The texturing
medium used is a £fluid, for example water or in parti-
cular a gas which is inert towards the feed yarn strands,
in particular air.

The invention further provides a process for producing a
two-component loop yarn composed of core and effect
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orientati on. e t wo- conp onent” | oop ¥ar ns accordi ng to
texturing jet under condltlons form a yarn

10 consisting of core and effect filaments and
having loops formed chiefly of effect filaments
on its surface,

c) withdrawing this primary two-component loop yarn
under tension so that, through reduction in the

15 loop size, said primary yarn becomes mechanically
stabilized, _

'd) heating the stabilized primary yarn to set the
yarn structure, and '
e) choosing the total linear densities of the feed

20 yarn strands, the difference in the transport
speeds of the feed yarn strands and the inter-
mingling, mechanical stabilization and setting
conditions in such a way as to produce a two-
component loop yarn having a final linear density

25 '~ of less than 200 dtex.

Jet texturing of yarn comprises, as will be known,
feeding the filament material into the texturing jet at

a higher speed than it is withdrawn therefrom. The excess

.of the feed speed over the withdrawal speed, expressed as

30 a percent of the withdrawal speed, is termed the over-
feed. In the process of the inver;tion, then, the yarn
strands which are to be mixed with each other, and which

in the finished yarn then supply the core or the effect
filaments, are fed into the texturing jet at different

35 rates of overfeed. The feed yarn strand which will
constitute the core filaments of the yarn according to

the invention will usually be fed into the texturing jet

at an overfeed of from 3 to 10%, while the feed yarn
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Owing to this difference in the rate of overfeed, longer
lengths of the effect filaments are intermingled in the
texturing jet with shorter lengths of the core filaments,
the result being that, in the ready-produced yarn of the
invention, the effect filaments form appreciably more
arcs and loops than the core filaments, which extend
essentially in the direction of the yarn axis. The
different overfeeds further make it possible to control
the final linear density of the loop yarn. The final
linear density Tg of the iﬂtermingled yarn is not simply
the sum of the linear densities of the feed yarns; the
overfeed of the two feed yarns has to be taken into
account. The final linear density Tg of the intermingled
yarn is accordingly given by the following formula:

Ty = Tg * (1 + (Vg/100)) + Ty * (1 + (Vg/100))
where Tg énd Ver are the linear density and overfeed of
the core feed yarn and T; and V; are the linear density

and overfeed of the effect feed yarn.

The total linear densities of the feed yarn strands

- forming the core filaments and the effect filaments are

selected in such a way that they are in a ratio of from
95 : 5 to 70 : 30, preferably from 90 : 10 to 80 : 20,
and that - having regard to the overfeed and the other
count-influencing process measures - they result in a
final linear density of up to 200 dtex.

The linear densities of the core filaments fed into the
texturing jet are usually within the range from 1.2 to
8 dtex, preferably from 1.5 to 5.0 dtex, and the linear
densities of the effeét filaments fed into the texturing
jet are usually within the range from 0.6 to 4.5 dtex,
preferably from 1.4 to 3.0 dtex. The core filament linear

: REPLACEMENT SHEET |
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|n|:|aL|y neCGS%&&ﬁnHQW%ﬁ%%IQ%W§n¥oﬂgfgtﬁﬁﬁuﬁhetﬁ$fé¥@“fﬁh%gggg%nggﬁﬁerggg
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the feed yarn for the core filament consisting of fila-
ments having a tenacity such that the loop yarn final
tenacity desired for the field of use in question can be

achieved.

10 The feed yarns used for producing the two-component loop
yarns of the invention are preferably high strength yarns
in the case of the core filaments, while not only custom-
ary textile multi-filament yarns but also high strength
multi-filament yarns can be used as effect filaments.

15 Suitable high strength multifilament yarns  include
shrinking and in particular low-shrinkage grades. For
instance, the feed yarns used can be low orientation
yarns (LOYs), partially oriented yarns (POYs) or highly
oriented yarns (HOYs) made of polyester, which have been

20 given the necessary high strength with appropriate
drawing (cf. Treptow in Chemiefasern/Textilindustrie 6/
1985, pp. 411 £ff). Preferred polyesters for producing

I these high strength multifilament yarns, in particular
for producing the effect yarns, have in particular

25 intrinsic viscosities (measured as specified above)
within the range from 0.65 to 0.75 dl/g or - in the case
of particularly high molecular weight grades for produc-
ing the core yarns - within the range from 0.75 to
0.85 dl/g.

30 The feed yarns for producing the two-component loop yarns
of the invention are preferably in the case of the core
filanents high strength and low shrinkage yarns as
described for example in DE-B-1,288,734 or EP-A-173,200.

The effect filaments used can be - as described above -
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Preference is given to using core filaments which have a

breaking tenacity, based on the final linear density, of
at least 65 cN/tex,.cuétomarily from 65 to 90 cN/tex, in
particular from 70 to 84 cN/tex.

Further pfeferred core filaments have an 180°C hot air
shrinkage of not more than 9%, in general from 5 to 9%,
preferably from 6 to 8%. '

Further preferred core filaments have a breaking exten-

sion of at least 8%, in general from 8 to 15%, preferably
from 8.5 to 12%.

Particular preference is given to using two feed yarn
strands which both consist of filaments having a breaking

- tenacity, based on the final linear density, of at least

65 cN/tex, a 180°C hot air shrinkage of not more than 9%
and a breaking extension of 10 to 15%.

If hlgh-strength low-shrinkage two- -component loop yarns
are to be produced, the feed yarn(s) to be used is or are
particularly preferably produced in an integrated process
step which immediately precedes jet texturing and in -
which at least one of the feed yarns is obtained by
drawing a partially oriented yarn material and an immedi-

ately subsequent, essentially shrinkageQEree heat treat-
- ment. Essenﬁially shrinkage-free means that, during the

heat treatment, the yarn is preferably held at a constant
length, but that shrinkage of up to 4%,'in particular up
to 2%, can be allowed. It has been found that the
strength of the loop yarns obtained is about 5 to 20%
higher when the drawing of the feed yarns is carried out
as an integrated operation. It is assumed that the
freshly drawn individual filaments are still flexible and
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\bhe entry speed into the texturing jet was 636 minmn for 10 he~core—feed
‘yarn and 750 minin for the effect feed .~ yarn. The drawn I|1ear§9§3@§$¥ﬁn
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mmn. The result is an overfeed of 6% for the cor e yar n=amd—25% ot
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was mechani t b|||z rawal at a yarn tension
0. 15 cN dt ex. Th§§é£¥%fmgss?h %gtﬁvﬁba55|ng it 20 through a 235[err]C

hot air oven 140 cmin l'ength. The raw yarn thus obtai ned was wound

up and then dyedIn this @Eb%ré&&l flﬁnbdmlnféiﬁtpreéu% p!r%gl;sswethéhe

raw yarn %ﬁv ? as follo final |near denS|t

final tenacity 54" CR/ &% ékﬁ F19%E heth %ﬂﬁ% §ﬁ§n251nbpéaking

extensi on 14% cular ItWOt tﬁaes?evwalgls.escomphesmgeragpa&&\mmgyl orgkhtel the

dyed yarn material are drawn, on one or two different drawing
units, subjected to the essentially shrinkage-free heat
treatment and immediately thereafter fed into the jet
texturing stage. The drawing of the partially oriented

10 yarns is carried out at a temperature of from 70 to

100°C, preferably on heated godets, at a drawing tension
within the range from 10 to 30 cN/tex, preferably from 12

to 17 cN/tex (in each case based on the drawn linear
density).

15 In a further preferred version of the process according
to the invention, the drawing of the core feed yarn is
carried out in an integrated process step immediately
preceding jet texturing and a textile multifilament yarn
is used as the effect yarn. In this embodiment, accord-

20 ingly, only the feed yarn intended as the core yarn is
obtained from a partially oriented yarn material, which
is drawn on a drawing unit, subjected to an essentially
shrinkage-free heat treatment and immediately thereafter
fed into the jet texturing stage. .

25 The essentially shrinkage-free heat treatment of the yarn
following immediately on the drawing thereof is carried
out at a yarn tension between 2 and 20 cN/tex, preferably
‘at from 4 to 17 cN/tex, and at a temperature within the
range from iSO.to 250°C, preferably from 225 to 235°C.

30 This heat treatment can in prihciple be carried out in
any known manner, but it is particularly advantageous to
carry out the heat treatment d1rect1y on a heated take-
off godet.

If, in the process of the invention, two feed yarn



loop yarn is nore than 4000 stitches in the forward -

‘than 2000 stitches in the reverse di rection. 30
Exanple 1 is repeated with a 140 dtex 32 filament core
63 dtex 24 filanment effect feed yarn.

of pol yethyl ene tere- pht hal ate, the intrinsic vi
in both - 11 - . 19 -

Both the fegd]yarns are
cosS 'Ty“0+~ﬂh+chfls

REPLAGEMENT SwgtT

anple 2.
i e

-cases 0. 69 dI/g

d d b fed intoTh
{eeneet fue”ar avp RHa8 R araum, sqlif iyl BEof kAot b R 85 s o

of

1

2.3 FﬁephetbﬁséréwlnﬂeCQOdEtide frar ntloe gartizallly mriented

10

15

20

25

30

35

yarns are preferably kept as similar as possible,

although differences in the drawing conditions of +/- 10%

can be tolerated.

After leaving the texturing jet, the primary two-compon-
ent loop yarn is withdrawn under tension, so that,
through reduction in the loop size, the primary yarn
becomes mechanically stabilized. The withdrawal tension
is usually from 0.05 to 0.4 cN/dtex, preferably from 0.15
to 0.25 cN/dtex. The tension is preferably such that the
loops formed remain essentially intact, i.e. are not

closed up in the manner of a flower bud to any signifi-
cant extent, if at all.

Thereafter the stabilized primary yarn is heated to set
the yarn structure. It is advantageous to subject the
varn to a hot air treatment at air temperatures of from

200 to 320°C, preferably from 240 to 300°C, at constant
length.

The setting is preferably carried out in a way which

permits gentle and ideally uniform heating of the yarn.

The setting process comprises the measures of:

i) preheating a heat transfer gas to a temperature
which is above the desired yarn temperature, and

ii) feeding the preheated heat transfer gas into a yarn
duct so that it flows into the yarn duct essentially
perpendicularly fo the yarn moving within the varn
duct and along such a length that the yarn heats up
to the desired elevated temperature within the
"heating apparatus, the 1length of the zone of
infringement of the gas on the yarn being such that,
as a.result of continuous removal of the boundary
layer by the impinging heat transfer gas, the yarn
comes into direct contact with the heat transfer gas
and thus heats up very rapidly.
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br eaki ng ext ensigas 18% release its heat to the yarn rapidly and uni-

10 formly. For this the temperature of the heat transfer gas
need be only a little above the yarn temperature, since
the bulk of the heat is transferred by convective air
movement and only a relatively small proportion by
temperature gradient. This convective form of heat

15 transmission is very efficient and, what is more, over-
heating of the yarn material is avoided, mak:.ng gentle
and uniform heating a reality.

The heat transfer gas can be preheated in ahy conven-
tional manner, for example by contact with a heat
20 exchanger, by passing thi'ough heated tubes or by direct
heating by heating spirals. The temperature of the
preheated heat transfer gas is above the particular yarn:
' temperature desired; preferably the heat transfer gas is
heated to temperatures up to 20°C thereabove and care is
25 taken to ensure that no significant temperature drop

occurs between the preheating and the actual heating of
the yarn. '

The hot heat transfer gas can be introduced into the yarn
duct at any desired point. It is preferably introduced

30 into the yaf:n duct in such a way that it can come into
contact with the yarn along the entire yarn duct. The
length of the impingement zone is preferably more than
6 cm, particularly from 6 to 120 cm, in particular from
6 to 60 cm.

35 The heat transfer gas is preferably introduced into
the yarn duct perpendicularly to the yarn transport



In the sewing test, the average sewing |l ength of the dfeﬁxwﬁﬁih%"&ppfya\rr\l s

‘nor e than 4000 stitches in the forward direction qng=more than 2000

stitches in the reverse 30 direction. 5 4 M ) i ‘,_‘
- 20 - What is clained is: 1. A two-conponent} ?oop yarn___.: \
conposed of core and’ effect filanments made of

yht.het-i-e~pol ynmer s )
nd a final, 5 w-e"
| i near density of |ess than 200 dtex, and wherein thE %o 6 and

effect filamentSIESEH PRvetherbear transfer gagegn 4basiopg dRndnbeiel case
| ess than 100 dtaxrried along by the moving yarn and leaving the heating

apparatus together with the moving yarn via the yarn
outlet and, on the other, moving in the direction

S opposite to the yarn transport direction and leaving the
heating apparatus via the yarn inlet.

havi ng a final tenacity of at |-ead8t-30 cNtex

In a preferred embodiment, the heat transfer gas is blown
perpendicularly onto the yarn from small orifices in the
‘middle portioﬁ of the yarn duct over a length of about

‘10 1/4 to 1/2 of the duct length and escapes from the yarn
duct in the yarn transport direction and in the opposite
direction. In a similarly preferred modification of this
embodiment, the gas is blown in conversely and sucked
away on the opposite side.

15 The contacting in the heating apparatus of the moving
| yarn with the heat transfer gas shall take place under
such conditions that the yarn heats up to the desired
elevated temperature within the heating apparatus and the
heat transfer gas cools down in practice only very little
20 in the heating apparatus. '

The person skilled in the art has a number of measures at

his disposal for achieving these requirements. For

' instance, it is possible to have the heat transfer gas
flow through the yarn duct at a relatively high weight

25 per unit time, relative to the yarn weight moving through
the yarn duct per unit time, so that, notwithstanding the
effective and rapid transmission of heat to the yarn, the
‘heat transfer gas cools down only slightly. In contrast

to infringeﬁent on the moving yarn at virtually one spot,

30 infringement along a certain zone ensures a particularly
intensive interaction of the heating gas with the yarn,
since the boundafy layer between the yarn and the sur-
rounding medium is continuously stripped away in this
zone. In this way it is possible to achieve effective

35 heating of the yarn using only a small change in the
temperature of the gas. Furthermore, the temperature
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More particularly, it is possible by single-Icocation or
group control to control the heating in such a way that
the yarn is at a predetermined temperature by controlling
the heating via a control circuit with one or more
sensors in the vici'nity of the yarn. Since the time
constant of electronic control circuits is below 1
second, they make it possible to achieve a very short

start-up phase, reducing the proportion of off-spec’

start-up material and eliminating winding waste and need
to switch to saleable packages.

The temperature of the heat transfer gas in the heating
apparatus generally changes only insignificantly; that

is, the gas does not undergo any significant change in

temperature on passing through the heating apparatus.
This can be achieved with suitable insulation of the gas-
conducting parts of the apparatus..

It is a particular advantage that the above-described
temperature control system makes it possible to disregard
the heat losses between the heating apparatus and the
yarn, since the heating apparatus is controlled according
to the temperature cloée to the yarn. This makes it
possible to avoid expensive wall heating in the air duct
between the heating apparatus and the yarn. Even local
fluctuations in the insulating effect can be eliminated
by this fortt_1 of control.

The conventional setting processes for yarns having
protruding filament ends or loops employ hot plates, hot
rails or heated godets, which are heated to a temperature
appreciably higher than the setting temperature in order
to achieve sufficiently rapid heat transmission. This
procedure is limited by the fact that protruding filament
ends or loops in direct contact with the heater will

axn

t yar n hast

7.



8. The two-conponent |oop yarn of claim1, having a
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| ess than 5% and a breaki ng exten- sion of les

9. The two-conponent | oop yarn of claim1, wherein the Lﬂ_"mw ‘total -

| i near density of core and effect filanenﬂ§ - arg inaratio of .
from95 : 5 to 70 The two-conp nt—+eop yarn of
claim1, wherei ﬂe}ﬁe Since thﬁﬁré‘tfqallé‘neﬁlf-el hielr ERMREE3LYre febmthe? to 8
dt ex, heat th§eelehehtamunth Inorearagedsivt Yhaf fn@r&&nﬁaé@ yarn,

4.5 dtex, and tnﬁlﬁﬂrﬁegtkaqﬁn%ekbn%ﬁkhdﬁEEJt%ld%ly on account®Be it O ©

tines the effect filanment |i
iarger weight. The melting of the filament ends or loops

5 results in sticky areas or deposits on the heater sur-
face, which impair the running of the yarn. Moreover, the
relatively severe shrinkage and melt effect reduces the
number of loops per unit length. Incipiently melted
filaments become brittle, which can lead to severe

10 abrasion in the course of further processing, for example
in the course of sewing. Setting the compact yarn at
relatively high speeds while preserving the number of
loops per unit length is also difficult to achieve with
these methods. Even a contactless heat treatment of the

15 yarn, for example in a heating tube, requires appreciable

K overheating of the walls in order that the desired
setting temperature in the compact yarn may be obtained
as a result of adequate heat transmission. This gives
rise to essentially the same effects and disadvantages as
20 described above for contact heating.

It has now been found that these difficulties can be

appreciably reduced by allowing a hot gas to flow onto

the moving yarn.by forced convection. This ensures a

sufficiently rapid supply of heat to the yarn in order

25 that the desired setting temperatures may be achieved in
' the compact yarn. It is a particularly great advantage'

that the hot gas need only be heated to a little above

- the setting temperature, since the transmission of heat

is not solely dependent on the temperature gradient, but

- 30 is essentially determined by the flow of hot gas. The

minimal overheating of the hot gas prevents premature

melting of the protruding filament ends or loops, so that

the setting temperature is achieved in the compact yarn

without any excessively adverse effect on the heat-

35 sensitive filament ends or loops. The upper limit for the
' temperature of the hot gas shall be the melting point of
the protruding filament ends or loops. In the case of
yarns based on polyethylene terephthalate, this upper



density. 11. The two-conponent | oop yarn of cl

,-mhé%ﬁﬁ& he
‘core and effect filanents are nmade of a pol yester, ng%'. I n partl ul ar a
pol yester which has an intrinsic 10 Vi scosi t 8 ur ed |§gsolu§|ons
i n dichl oroacetic acid at 25[err]C) of gre t r éha\hﬁ dl./ g
12. The two-conponent |oop yarn of claim-116 whereir wﬂwﬂ”core
filaments are made of a pol yester which has an FTTF I NSi © P
viscosity (measutéfiftnisorbPrbna799C15 di chl or d” at
25[err]C) of from O. 75 to 0.85 dl/g and effect filaments
are made of a ster l,ch has an intri |
(measur ed In the ﬁo S |ér,1w]: ectﬁrqcc?f(,seﬁccogga&gat g’[?i?r r"]"(‘jenof
from 0t69nb009r¢0mu$¢gbe tagien 1 enduget whatonperfeottal ddmepgar n of

claiml, whereingeh@ities of th&cﬁé%&i%rﬁfééfénéé | RNES FebBe B Pl he
polyethylene

t ht_ha t |
yarn of claim 1, S&f& %@%p ok the %eedcg?ﬁnaﬁﬁr%¥$%ttg£% %ﬂgﬁﬁggﬁF%o

of a | ow the intermingling stage, such as the tension in the fed

yarn or the pressure of the texturing fluid, the condi-

tions of the mechanical stabilization stage, such as the

tension in the yarn withdrawn from the texturing jet, and

10 the conditions of the setting stage, such as the tension

and the setting temperature, are chosen in such a way as

to produce a two-component loop yarn having a final

linear density of less than 200 dtex. The conditions for

that are known per se to the person skilled in the art

15 and can be determined in the particular case by carrying
out preliminary experiménts for orientation.

The two-component loop yarns of the invention combine the
fine final linear density with the advantages of the
conventional, coarse two-component' loop vyarns. -For.
20 = instance, the loops of the individual filaments remain
completely intact outéide the texturing jet and, by
virtue of the entrained air, produce good sewing pro-
perties at high sewing speeds. This advantage is seen in
[ high values for the sewing length to rupture, determined
25 Dby the method known from DE-A-3,431,832. Furthermore, the
two-component loop yarns of the invention give uniform
dyeing along the length of the yarn, in particular the
variants with drawn filaments of uniform molecular
orientation.

30 The grades of the two-component loop yarns according to
the invention where high-strength low-shrinkage core and
effect feed yarns are used show distinctly higher
strength than the grades of the two-component loop yarns
according to the invention where filaments having differ-

38 ent shrinkage properties are used. The use of feed yarns
of the same type, moreover, simplifies the production
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25 flanmmability polyester, in particular phospholiane-." =1
nodi-fied pol yethyl ene terephthal at.e. 15. A procegs for prpdq%bng:q
t wo- conponent | oop yarn conposed of core and e fec&.fﬂ$éﬁe- S :
made of synthetic polyners, conprising the neagsutes of: 30 ...
a) feeding two or nore feed yarn strands7made _ of
synthetic polyners at different speeds LNt.Q..a-t exturing

jet, said feed §%P%F%%r ahfs high-shrinkage feedeawirnisa\sney wsedt aitl iisear
density of |essusually initially nkleBsd®) ¥LXoreate many more loops

- 22 .

. . than
texturing Jet under con

thgéf%ﬂglerlr%ogglyiﬁr}% td.getgegg yarn strands 1n the
1 f ve.

I ons

of core and effect filanents and havi ng | oops forned
chiefly of effert is a particular advantage that the two-component loop

S

10

15

20

25

30

vyarn of the invention does not have to be twisted.
Despite its low final linear density, it can be used
untwisted, for example as sewing yarn.

But, for example for reasons of eye appeal, it is also
possible -to apply a desired twist to the vyarn, for
example a twist of about 1100 to 300 turns per meter
(tpm), in the course of further processing.

The two-component loop yarns of the invention can be used
for example as embroidery yarné or in particular as
sewing yarns. These uses also form part of the subject-
matter of the invention.

The Examples which follow illustrate the invention
without limiting it. An apparatus .for producing the two-
component loop yarn of the invention may have for example
the following elements: a creel for the bobbins of core
and effect feed yarnm, two parallel drawing units with

" heatable entry and exit godets, whose speeds can be set

separately, a texturing jet with separate feed rollers
for precisely setting the overfeed yarn strands, a take-
off roller for the defined withdrawal of the jet-textured

yarn consi sting

yarn, if desired a customary hot air setting means, and

a pick-ﬁp bobbin.

Example 1: _
The creel is mounted with a bobbin of 215 dtex 48 fila-

ment core feed yarn and a bobbin of 63 dtex 24 filament-

effect feed yarn. Both the feed yarns are made of poly-
ethylene terephthaiate, the intrinsic viscosity of which
is 0.78 dl/g in the case of the core yarn and 0.69 dl/g

in the case of the effect yarn (measured as defined
above) .



5 filaments on its surface, c) withdrawing this

‘prirary two-conponent | oop yarn under tension so that,

t hrough reduc- : tion in the loop size, said primary yarn
becones nechanically stabilized, 10 - 18 - d) heating the stabilized
primary yarn to set the yarn structure, and

e) choosing the tgfealtwd Fead ¢apastaes fid tilto their respective dR&dinarn
strands, the differ,

nce, ran POrt; spee e
feed yarn strands' Ad d¥in thepe, k?’hé“eiamserrﬁt s 1r?ec%a%a%:clﬁ e’
stabiliza- 1 : 2.3 in ttheon:aaﬁ:doﬁethengocenﬂeedomrmnosubh & waylms

to produce a tmm&%anl@R@ ¥ th@¢eB0yarn. The temperatu@esféf‘eﬂhe
| inear density of |ess The

process of cl3i m%rmtﬁ f’ﬁEenﬁ%gra’b‘?‘ L dde exie 9°ée§§;%9§t$ar?3€efed

into the texthlld;qwﬂngnyarnhf@mentgulded aroungetls heated. exit goddts
The process of clad ryk> g 804 'pn}{es fe &ﬁly@{ﬂb the yarn t$hhapdse Ngy&ed

different total and |nd|V|dua anent i"near den5|t|es and a
| east the feed y&QF fidie t4e drawing undgse sePRLAES chﬂs?%?g %fw?Yl%m%%ts
whi ch have a the entry speed into the texturing jet was 636 m/min for

10 the core feed yarn and 750 m/min for the effect feed
yarn. The drawn linear density of the feed yarns prior to
entry into the texturing jet was 93 dtex in the case of
the core yarn and 30 dtex in the case of the effect yarn.
The jet-textured yarn was withdrawn from the texturing

is5 jet at 600 m/min. The result is an overfeed of 6% for the
core yarn and 25% for the effect yarn.

After leaving the texturing jet the loop yarn was

mechanically stabilized by withdrawal at a yarn tension

of 0.15 cN/dtex. The yarn was then set by passing it
20. through a 235°C hot air oven 140 cm in length.

The raw yarn thus obtained was wound up and then dyed.

After dyeing, which produced a level shade, the raw yarn
- o data was as follows: final linear density: 140 dtex,
' final tenacity 54 cN/tex, 180°C heat shrinkage 2%, and

25 breaking extension 14%. |

In the sewing test, the average sewing length of the dyed
loop yarn is more than 4000 stitches in the forward
direction and more than 2000 stitches in the revexse
direction.

30 Example 2: .
Example 1 is repeated with a 140 dtex 32 filament core
feed yarn and a 63 dtex 24 filament effect feed yarn.
Both the feed yarns are made up of polyethylene tere-
phthalate, the intrinsic viscosity of which is in both
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breaki ng strength, based on the final Iinear density, of at |east

‘65 cN'tex, a 180[err]C hot air shri nkage of not nore than 9% and
a breaking exten- 30 sion of from10 to 15% 18. The process
of claim 17, wherein the nunber of feed yarn strands used is two
and they each consi st . of filamertds -havi ng a breaki ng strength,
based on the naI | inear density, of at least 65 cNtex, a
180[err] C 35 caseSh8r6a|? £Br (MR3gjer oA %ﬁndQﬁiﬂ§dtﬁ§ﬁV9¢&and a breaki ng
extension of from10 to 15% = 23 -

wih the bore T ilansareropd yalliEifd fesf Shes! Uhedd Kfpectivg sipddird  n
the effect filaHBAtS andadrawn thereghy megasofoff lgéﬁef@ ti® Gogatio of
1 : 2.3 in the case of the core feed yarn or 1 : 2.1 in
S the case of the effect feed yarn. The temperatures of the
entry godets were 80°C and of the exit godets 235°C. The
drawn yarns were guided around the heated exit godets of
the draw1ng units, adjusting the yarn transport speed for
the two draw1ng units separately in such a way that the
i0 entry speed into the texturing jet was 636 m/min for the
core feed yarn and 750 m/min for the effect feed yarn.
The drawn linear density of the feed yarns prior to entry
into the texturing jet was 61 dtex in the case of the
core yarn and 30 dtex in the case of the effect yarn. The
15 jet-textured yarn was withdrawn from the texturing jet at
600 m/min. The result is an overfeed of 6% for the core
yarn and 25% for the effect yarn.

After leaving the texturing Jjet the loop yarn was

mechanically stabilized by withdrawal at a yarn tension
20 of 0.15 cN/dtex. The yarn was then set by passing it

through a 235°C hot air oven 140 cm in length.

The raw yarn thus obtained was wound up and then dyed.

After dyeing, which produced a 1evei shade, the raw yarn
data was as follows: final linear density: 102 dtex,

25 final tenacity 56 cN/tex, 180°C heat shrinkage 2.5%, and
breaking extension 13%. |

In the sewing test, the average sewing length of the dyed
loop yarn is more than 4000 stitches in the forward

_ direction and more than 2000 stitches in the reverse
30 direction.
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5 20. The process of claim 15, wherein the.total |inear

‘densities of the core and effect yarn strands:-are in a ratio of
from95 : 5 to 70 : 30 and are chosen in such_ a way that, if the
overfeed is taken into account, their total is up to 200 dtex.

10 21. The process of claim15, wherein tbe-linear d Hf
the core filanments fed into the texturing jet is Tl“lnmuu'“luulll M
dtex and the Ilnﬂéﬁtdéﬁsclﬁlﬂﬁdtiﬁa _ ef f ect fllaﬁbnfs Fed"irto*the
texturing jet is from - 0.6 to 4.5 dtex, and the core fil anent

|'i near 15 ?en5|£y S froml.2 to to 6 tines the effect fil a-

nment |inear dens wo-gompanent, (1R ¥RXD FRBRSedHfe FPhe 2BEr e
yarn feed - st efifidct efii laments madeupifngyhehet Sc qidlgymeads e having

i mredi ately UpStrea”‘foiﬂﬁll@énQ¥1@yQ¥fnﬁhalé%§§'30:é&/tex aﬂ@ EyFQEQEHted

yarn material. and an__ i mredi at Z equent, essen
shrinkage-fr@e heat tr&agar density gf,legfqtpg PeéFeﬁarﬁnﬂe@@e§FF&nd i s
used in a texheleomefnqﬁlsffe@gtﬁlnuhéntslaﬁem:h&ﬁéla total

linear density of in each case less than 100 dtex.

2. The two-component loop yarn of claim 1, having a
final linear density of from 80 to 170 dtex, prefer-
10 ably from 110 to 150 dtex.

3. The two-component loop yarn of claim 1, wherein its
core yarn has a total linear density of from 60 to
95 dtex. .

4. The two-component loop'yarn of claim 1, wherein its
15 effect yarn has a total linear density of from 30 to
95 dtex.

5. The two-component loop yarn of claim 1, having a
final tenacity of more than 40 cN/tex.

6. -The two-component loop yarn of claim 1, having a
20 180°C hot air shrinkage of less than 8%.

7. The two-component loop yarn of claim 1; having a
breaking extension of less than 18%.

8. The two-component loop yarn of claim 1, having a

final ﬁenacity of more than 48 cN/tex, a 180°C hot

25 air shrinkage of less than 5% and a breaking exten-
sion of less than 15%.

9. The two-component loop yarn of claim 1, wherein the
total linear density of core and effect filaments
are in a ratio of from 95 : 5 to 70 : 30.

T
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.23. The procesé of claim 15, wherein the feed yari-25_____ strands fed to
the texturing jet are obtainable |nnedhatel upstream of t.he jet

P%‘rgzi?\gt glgya partt- subsequeﬁlt | yeggleﬁ?f ZFI gagﬂtrl yemﬂ“m(nmmm reat -

ment . 30 24. The process of claim15_ wherei i the “dr &wi hg Tortdi -
tions for core and effect filanents are essentially t he sane.

25. The process bf.cl ahen o - admggrient Nool §arAJoESclaim 1, wherein the
- 24- : carri edopults Hadd M4 e %%9L§E§]g§u pdst £ fjigmsn%tex,
the effect filament linear density is from 0.6 to
4.5 dtex, and the core filament linear density is

S ' from 1.2 to 6 times the effect filament linear
density.

11. The two-component loop yarn of claim 1, wherein the
core and effect filaments are made of a polyester,
in particular a polyester which has an intrinsic

10 viscosity (measured in solutions in dichloroacetic
acid at 25°C) of greater than 0.65 dl/g.

12. The two-component loop yarn of claim 11, wherein the
core filaments are made of a polyester which has an
intrinsic viscosity (measured in solutions in

15 dichloroacetic acid at 25°C) of from 0.75 to
0.85 dl/g and the effect filaments are made of a
polyester which has an intrinsic viscosity (measured
in solutions in dichloroacetic acid at 25°C) of from
0.65 to 0.70 dl/g. )

20 13. The-tw0édomponent loop yarn of claim 1, wherein the
core and effect filaments are made of polyethylene
terephthalate.

14. The two-component loop yarn of claim 1, wherein the

core and effect filaments are made of a low-

25 flammability polyester, in particular phospholane-
modified polyethylene terephthalate.

15. A-procéss for producing a two-component loop yarn
composed 6f core and effect £filaments made of
synthetic polymers, comprising the measures of:

30 a) feeding two or more feed yarn strands made
of synthetic polymers at different speeds
into a texturing jet, said feed yarn strands
each having a total linear denSLty of 1ess
than 100 dtex,




tension of from10 to 30 cNtex, based on the drawn

i near

density. 26. The process of claim15, wherein the essentially 5
shrinkage-free heat treatnent carried out inmmedi- | uent
to the drawing is carried out at a yarn tenBMlIl“lf“ﬂIl]llﬂw“H'ﬂm 0 :
cNtex and at a ' tenperature of frop 180 to 2507err] € " 5 927.
The process of claim 15, wherein the setting step d) 10 conprises the
fol | ow ng neasures: b) ihtepnihebindggclee hBsdd tyaansfstragals tim ahe
tenperature whi g, % h i r Qr. r e,.

and 1i) feeding the pr’éhéﬁ?tg% ﬁggt q%n(r?%?sfcg%cylggs@&nsteg&g %% @

yarn duct so that it flows inY8*BHPRAISHINGPE core and effecgdHdamentsy
perpendicularly to the yarn masdnBaving loops forwiethichilkelfdyyatn efifidctand

along such g length

. t ts up ta.the desired
el evat ed tenpergﬂ'a?té‘e{}m&?h?é\h}%ge?%%ﬁ%%g apparatus, the 20
length of the zone of infrchgWibheraFingthyjes primary two-compenenfe lpgm
being such that, as a result @hrn under tensiofO0#£bi thiet!s thrsmytdlr&fud-he

boundary | ayer by the

cones

10

15

20

25

30

35

16.

17.

18.

becomes mechanically stabilized,

d) heating the stabilized primary yarn to set
the yarn structure, and

e) choosing the total linear densities of the:
feed yarn strands, the difference in the
transport speeds of the feed yarn strands
and the intermingling, mechanical stabiliza-
tion and setting conditions in such a way as
to produce a two-component loop yarn having
a final linear density of 1less than
200 dtex. '

The process of claim 15, wherein the number of feed
yarn strands fed into the texturing jet at different
speeds is two. '

-The process of claim 15, wherein the feed yarn
strands have different total and individual filament
linear densities and at least the feed yarn for the
core filament consists of filaments which have a
breaking strength, based on the £final 1linear
density, of at least 65 cN/tex, a 180°C hot air'
shrinkage of not more than 9% and a breaking exten-
sion of from 10 to 15%..

‘The process of claim 17, wherein the number of feed
yarn strands used is two and they each consist of
filaments having a breaking strength, based on the
final linear density, of at least 65 cN/tex, a 180°C
hot air shrinkage of not more than 9% and a breaking
extension of from 10 to 15%.

tion ini 'rgﬂengiggp hgiltzes r %giherpﬂ%lsé’ryt qreax)ﬁar n
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into direct contact with the heat transfer gas 25

and thus heats

up . very rapidly. 28. The process of claim27,7whérern the heat

transfer gas is applied to this yarn essentl

entire path of the yarn in the heating apparatus
claim 27, wherein the heat transfer 30 . 23 S
yarn radially from out : to in.

nJ

AR - o

eg om

30. The process of cIa|n127

wherei n the heatl®ranBlierprocess of gekains I8 ,0WheieyiRe et Wekithy i06t §ekhe
yarn from spy | £QR WiERS vd M A0 G d T 90 9f Lhe, yary of

- 25 -

10

15

20

25

30

20.

21.

22.

23.

24.

25.

from 3 to 10% and with the effect filaments at an
overfeed of from 10 to 60%.

The process of claim 15, wherein the total linear
densities of the core and effect yarn strands are in
a ratio of from 95 : 5 to 70 : 30 and are chosen in

such a way that, if the overfeed is taken into
account, their total is up to 200 dtex.

The process of claim 15, wherein the linear density
of the core filaments fed into the texturing jet is
from 1.2 to 8 dtex and the linear density of the

- effect filaments fed into the texturing jet is from

0.6 to 4.5 dtex, and the core filament linear
density is from 1.2 to to 6 times the effect fila-
ment linear density.

The process of claim 15, wherein the core yarn feed
strand fed to the texturing jet is obtainable
immediately upstream of the jet by drawing a parti-
ally oriented yarn material and an immediately
subsequent, essentially shrinkage-free heat treat-
ment and the éffect vyarn feed strand is used in a
textile or high strength multifilament yarn.

The process of claim 15, wherein the feed yarn

- strands fed to the texturing jet are obtainable

immediately upstream of the jet by drawing a parti-
ally oriented yarn material and an immediately

subsequent, essentially shrinkage-free heat treat-
ment.

The process of claim 15, wherein the drawing condi-
tions for core and effect filaments are essentially
the same.

The process of claim 15, wherein the drawing is
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ERREM 2ME 1/ 2 of the duct | ength and
{ TOWMAR M%7he

duct over a |engt

‘escapes fromthe yarn transport direction and in
the opposite dire way 3E. 1 The process of cl ai

heating is 5 €d by singl.e-rotation or ,aﬂnﬂlmmm”mﬂ
such a way that t e yarn is det et npaped *t efrper atur &

controlling the h g via a control circuit with one or nore
sensors in the vicini¢arofed out at tihrenyal®.to 100°82. undee aprdeaﬁSn@f

cl ai m 15, wherei n t he: gl Plerth 10, to 30 el Wl LAOLAATRODGR!

| oop yarn after the infer- mngling step is ef ecte
tensi on of from fkneaﬁ)Qﬁ?%ﬁSYO 4 cN dt ex. 33. The process of
claim15, wherein the setting is 15 carrled out at a tenperature of

from 200 to 320[ggr] Gpe 8¥oce§s of W %P f% fﬂwkggngggggkla??ﬁ
yarns conposed core and effect |Ia S and_havi I

5 shrinkage-free heat treatment carrled out 1mmed1-

ately subsequent to the drawing is carried out at-a

yarn tension of from 2 to 20 cN/tex and at a

temperature of from 180 to 250°C.

27. The process of claim 15, wherein the setting step d)
10 comprises the following measures: '
i) preheating a heat transfer gas to a temperature
- which is above the desired yarn temperature,
and
ii) feeding the preheated heat transfer gas into a
15 yarn duct so that it flows into the yarn duct
essentially perpendicularly to the yarn moving
within the yarn duct and along such a length
that the yarn heats up to the desired elevated
temperature within the heating apparatus, the
20 length of the zone of infringement of the gas
on the yarn being such that, as a result of"
continuous removal of the boundary layer by the
impinging heat transfer gas, the yarn comes
into direct contact with the heat transfer gas
25 and thus heats up  very rapidly.

28. The process of claim 27, wherein the heat transfer
- gas is applied'éo this yarn essentially along the
entire path of the yarn in the heating apparatus.

29. The process of claim 27, wherein the heat transfer
30 gas infringes on the moving yarn radially from out
to in.

30. The process of claim 27, wherein the heat transfer
gas is blown perpendicularly onto the yarn from
small orifices in the middle portion of the yarn



| i near density of less than 200 dtex as sewi ng yarns

“enbr oi dery yarns.

31.

5
10 32.
33.

15
34.

* [ L ] $ *

- 25 -

duct over a length of about 1/4 to 1/2 of the duct
length and escapes from the yarn duct in the yarn
transport direction and in the opposite direction.

The process of claim 27, wherein the heating is
controlled by single-rotation or group control in
such a way.that the yarn is at a predetermined
temperature by controlling the heating via a control
circuit with one or more sensors in the vicinity of
the yarn.

The process of claim 15, wherein the withdrawal of
the primary two-component loop yarn after the inter-
mingling step is effected under a tension of from

. 0.05 to 0.4 cN/dtex.

The process of claim 15, wherein the setting is
carried out at a temperature of from 200 to 320°C.

A method of using two-component loop yarns composed
of core and effect filaments and having a final
linear density of less than 200 dtex as sewing yarns
and as embroidery yarns. '

-t
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Abstract

LOW-DENIER TWO—COMPONENT LOOP .YARNS OF HIGH STRENGTH

lY’ﬁggIsJCTION THEREOF AND USE THEREOF-,AS SEWING AND EMBROIDERY

There are described two-component loop yarns composed of
core and effect filaments made of synthetic polymers,
having a final tenacity of at least 30 cN/tex and a final
linear density of less than 200 dtex and wherein the core
and effect filaments each have a total linear density of
in each case of less than 100 dtex.

The yarns described are preferably useful as sewing
yaxrns.

They are obtainable by a process comprisihg the measures:

a)

b)

c)

d)

e)

feeding two or more feed yarn strande made of
synthetic polymers at different speeds inteo a
texturing jet, said feed yarn strands each having a
total .linear density of less than 100 dtex,
intermingling the feed yarn strands in the texturing
jet under conditions to form a yarn consisting of
core and effect filaments and having loops formed
chiefly of effect filaments on its surface,
withdrawing this primary two-component loop yarn
under tension so that, through reduction in the loop
size, said primary yarn becomes mechanically stabil-
ized, -

heating the -tabilized primary yarn to set the yarn
structure, and

choosing the total linear densities of the feed yarn
strands, the diffexgnce in chewxransport speqﬁs o;
the feed yarn sfzands ‘and  thd” intsrmingling,
mechanical stabilization and setting conditions in
such a way as to produce a two-component loop yarn
having a final linear density of 1ess chan 200 dtex.
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