921, 583 _ 5 1t can be seen that for the
yarns of this apparatus under conditions as in Exanple 1, invention the
shri nkage and extension are of but the tenperatures of the heating zone
g 10 a different order to those encountered with the twists inparted °-
{e variedras get, out in known bul ked yarns, are much nearer to Table
{Figures for the %shmgvgzééw ‘5 those of cotton and
| . ' rerr Del hg exposed to at mospheric steam for 15
rdut es and the yarn crinp ehsigasED SPECHMEAFION ' of ‘the:
#amtreated yarn are also s i s of different idenjer made
3" Tery-. TablReprthtedlainchded i soesdagec WithitheDevisiva ofthe Supdrinténdisg Emantines TABLE 4

#se Twi'st acting for the Comptroller General dated the,sixteenth day, pf Jupe, 1969, under Section 14, Tem:
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A fd t CoyplernSpecifamrionPublished4@0 Mapshiil963at  a speed; of 25

\_/:‘/i range of deniers, ta-give useful products. the
rates b

'_f-.'e:_;'d and t gk \ _bej the Sane. n general, with a fixed yarn -

spded, thel épﬁﬁfpwfﬁrjék?%&p@é%‘rggw §3J_170[err]_C and the I'owef’ deni er

~.yains do nduwterpsion! SlpssfficationiyR 028\R0Peed to the wind up package was 20% .
Y : COMPLETE SPECIFICATION e

A process for the manufacture of improved False-Twist- |
Crimped Bulked Filament Yarn

We, IMPERIAL CHEMICAL INDUSTRIES characteristics, To obtain a shrunken garment .
. LiMITED of Imperial Chemical House, Mill- or fabric in which the yarn has the optimum =

* bank, London, S.W.1, a British Company, do textile characteristics and which has the cor- 40

. hereby declare the invention, for which we rect final dimensions needs considerable care.

5 - pray that a patent may be granetd to us, and If the garment or fabric is shrunk insufficiently
the method by which it is to be performed, to  the necessary bulk will not be obtained. in the
be particularly described in and by the follow- yarn while if it is over shrunk a garment or -
- ing statement:— : fabric with a harsh consolidated handle will 45 .
This invention relates to a process for the be obtained. Thus the process is one which
10 manufacture of improved bulked filament yarn. must be controlled carefully. After the scour- -
Bulked filament yarn may be made in many ing process the garment or fabric is usually
ways. For example, it is known to make bulked -heat set. by means of a heat treatment to con-
- filament yarn by twisting a filament yarn, set- fer on it dimensional stability during subse- 50

: ting the twist in the filaments, e.g. by heating, quent use. .

15 and then untwisting the yarn. By this process When making garments or fabrics from

: the individual filaments which are originally cotton or wool the process is much simpler and
substantially straight become deformed and less liable to error, As the garments or fabrics
this imparts the bulk to the yari. Such yams do not shrink greatly, e.g. 5% they are 55

: are hereinafter described as *twist crimped knitted or woven to a size very near to the ..

‘20 bulked yarns”. Commercially the twisting and final size required. They are usually given a _
untwisting is now most commonly done by scouring treatment to ensure that all parts
false twisting and yarns made using a false of the garment or fabric are subjected to uni-
twisting step are hereinafter described as form conditions and shrunk evenly. A heat 60
“ false twist crimped bulked yarns *. setting process is not usually required. - - 2

25 In comparison with wool and cotton yarns, = Most of the machinery used for knitting and i
false twist crimped bulked yarns shrink to an weaving was originally intended for use with :
excessive degree when subjected to hot wet wool and cotton yarns, While it is possible with . i

~ conditions, e.g. hot water or steam. When some machinery to make the large allowances 65 £
making garments or fabrics from these bulked needed when knitting or weaving garments or . .- g

30 yarns it is common practice to knit or weave fabrics from false twist crimped bulked yarns, . - £
them to much larger dimensions and with it is an added complication in the manufac- i
much looser stitches than are required in the - turing process and one which can easily lead = - - b
finished article. The garment or article is . to errors. Furthermore, when using circular . 70 G

.. then caused to shrink e.g. by scouring at knitting machines some restriction is placed ... i

35 60°C. This shrinkage of the bulked yarn is on the type of product which can be made, &
necessary to obtain the degree of bulk required  because the size of garment or fabric which &
to give to the garment or fabric good textile .can be knitted is limited by the size -of the B

_ [Price4s.6d] . . Tt ' e e 3
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B leads to objectionable characteristics in fab- on to the package the wind-up spced, whichis 75 = 9 o

rics produced from them. Becausc of this less than the rate of feed to the wind-up . e

. bulkéd yarns are commonly used only in the mechanism, is preferably 10 to 309, less so as S

form of doubled yam. A further disadvantage . only partially to relax the yarn. By * side -~ i

of these yarns is that when quite low tensions wind-up device ” 1s meant a winding device - >

15 are applied to them, e.g. by extendmg them by wherein the yarn is laid on the package by a 80 - g
hand, the strains imposed during the false traverse mechanism, acting along a line sub- B
twisting and heating steps used in their manu- - stantially parallel to the axis of the package >E
facture seem to be released and they contract and the package is driven by frictional con- 8

_ as much as 509, of their original length. tact with a driven spindle, usually horizontal. "o,

20- In this condition the yarn has a high degree The heat treatment applied during the false ‘8% o
of elasticity and as such is very sensitive to  twisting is not sufficiently severe to render the 3
tension variations, such as may occur either in  crimp imparted by the false twist permanent. g
knitting or weaving operations and this clearly This can easily be tested in a somewhat rough . ’g

. makes the production of regular and even and ready manner by extending the false twist _ e

25 knitted and woven structures very difficult. bulked yarn a number of times by hand. When 90 = -4 29

- Such yarns can be said to have a high degree’ a permanent heat setting treatment has been : ’g .
_of yarn crimp elongation. The effect which is  applied the yarn will i
produced by applying a tension to the false the extending force is withdrawn. When only :
twist yarn can be achieved by steaming the a temporary heat sctting treatment has been . .

30 yarn under conditions such that free shrinkage applicd the yarn will lose its bulk as the 05 - 25
can take place and the extension of the filaments lose their crimp, after a number of - - '
steamed yarn under a standard load-is used extensions. Because of the lack of permanence
throughout the specification to compare the in the crimp, these yarns if made into fabrics

. yarn crimp elongation of various yarns. - without further treatment, would not develop

35 . According to our invention we provide a new = their bulk characteristics to anything like their 100 30
and improved false-twist-crimped bulked fila- ~ full extent.
mentary yarn characterised in that it has ex- - In the setting of the falst twist in the heat-

. cellent bulk properties combined with low ing zone the degree of permancnce obtained .

_ yarn crimp elongation, namely less than 15%,, depends on a combination of the temperature

40 a shrinkage in hot water or steam of less than in the zone and the time the yarn spends in 105 35

: 10%, and is free from torque in the singles the zone, ie. the rate of feed of the yarn. It ' :

" state. is also dependent upon the thickness of the S
We also provide a process for making a yarn, as a heavy denier yarn requires more :
bulked filament yarn as above, which com- heat to attain a suitable uniform temperature .

" 45 prises the steps of false-twisting filamentary than does a lighter low denier yarn. It is appre- 110 40
yarn, partially heat setting the yarn by a treat- ciated that the degree of permanence of crimp -
ment which is not so severe as to render the is a difficult matter to test exactly. However, -

.crimp permanent, winding the false-twist- the important practical point arising from

7 crimped yarn on to a package by feeding the this somewhat theoretical consideration is that :

50 yarn to the package at a speed higher than the when making bulked yarn by the process of 115 45
wind-up speed such as only partially to relax . this invention the amount of heat set and the - - .
the yarn and then subjecting the yarn to a degree of permanence which must be imparted
setting treatment using a hot fluid or gas. It to the yarn during the false twisting stage is
is preferred that this treatment should take far less than that required for a yarn of the

55 place while the yarn is on the package because same denier when making the known type of 120 50

- of simplicity and because the loosely wound false twist bulked yarn, This is because in the o
yarn is in an ideal condition for a hot gaseous. process of our invention the crimp is set by
treatment, the final hot fluid or gaseous treatment when
The process of this invention can be the yarn is substant:ally in the form in which -

60 operated simply by crimping the yarn using a it will be used and it is indeed unnecessary for 125 55

: falst twisting technique, on a slightly modified  the heating in the hot setting zone to be such o
uptwisting false twist machine, ie. a machine - as to render the original false twist crimp per-
wherein the yarn is fed from feed rolls or manent. Moreover less twist may be used to -
through some other tension stabilising device attain the desired crimp. Tk

65 "to a. false twisting devnce, via a hot setting '

. The fact that in the process of our mven-

130
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bul ked yarns of nyl on,
___apparatus_ illustrated and the

pol ypropyl ene and

921, 583 EXAMWPLE 5

e Using the
pol yacrylonitrile were produced with the

prop- 5 .S operatl ng conditions specified in Exanple 1 erties

set :out i#& Table 6. % . TABLE 6 Fal se’ -

Yar n Cinp Tw st - ShTI nkage, El ongat I on Yarn Deni er *
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tzjlfﬁle‘d.‘crylenc’ﬁ’ esults
) @elyesttro fibre are sléke of -

yarns

haviing a dgﬂ“f sim | at+
a
cover and é'fo n an ri nka e wer e ma I'n pr ac- | ness. of handl e
“wer'e conpar ed by wei ght t | ce yarns k@%&igg a yar n.crinp eI ongat i on of per
squar e yard. -10% and a shri nkage ‘of -about 5%
woul'd 15 proba 2aab-e—earReraad :R A= 4.4 0z. per
square yar.d ' : 30 The forlego Sfﬁ(l)l e$ il ustrate t he
80
fact B = 5.3 ar dremperat t tggper ] . athat the
proCess of this Jinvention can lpe applied to syntkgtic ygyns|of all types .
and | A further Clonpari son. vvas de between sigzes with egual Jsuccess.- They
gsal s show that fa 300 Wenier bl ked 4 made] by 3R he pr¥ess : -
7 180°C - 2024 36
90 20 This table indicates the practical conse- heating coils, by a direct current flowing 60 -
quence of the statement that the crimp through a metal plate or by means of hot :
imparetd by false twisting need not be per- liquids or fluids circulating within the heated
. manent. " surface. Any suitable shape of hot surface may _
_ Conditions of operatlon of the process be used, e.g. a simple hot plate preferably
95 . _ ‘25 according to the present invention vary with a convex surface or a hot tube or part of 65
- b according to the type of yarn being treated, a tube. : -
o9 e.g. polyester yarn, such-a® Terylene ” (Regis- ~  Any suitable hlgh speed false twisting means
: tered Trade Mark) polyester yarn, nylon or may be used in making the bulked filament o
“Perlon” (Registered Trade Mark) poly- yarns of our invention. False twisting ranging = -
100 30 acrylonitrile or polypropylene, and on the type from 10 to 170 turns per inch may be used 70
of product required. For example, using depending upen the yarn being treated. E
... “Terylene™ yarn of 75 denier we have found The feed mechanism and the "take-up
: _ that a soft but lively yarn is produced using a mechanism from the false-twister may be any -
' ‘ feed speed and take-up speed of 12 to 18 of those known in the art. Although the feed C
105 35 metres per minute through the false twister, rate may be slightly higher or lower than the 75
which produces a crimp of 55 to 80 turns per take-up rate from the false twister, we prefer .
. inch, a hot setting zone temperature of 100 that the two rates should be substantially the
. to 140°C, followed by sctting in a steam oven same. -
: ' at a pressure of 20 to 40 Ib. per square inch A typical apparatus for making the bulked = -
110 40 for from 15 to 45 minutes. When high speed yarn of our invention is illustrated diagram- 80
: false twisting machines are used the feed speed matically in the drawing, This apparatus is
may be as high as 80 metres per minute and described and claimed in copending applica-
for “ Terylene ” polyester fibre, the hot set- tion number 1247/57 (Serial No. 881729) and _
' ting zone may be as high as 215°C. In the comprises means for subjecting the yarn to a .
- 115 45 process of the present invention the hot set- hot fluid or gaseous treatment (not shown). 85
ting zone temperature is maintained at a tem- Referring to the drawing, filament yarn (1) '
perature such that for the yarn speed being is fed from a package (not shown) through a
used, the thermoplastic filaments do not heater (2) and a false twister (3) by feed roll
_ become sufficiently hot to become plastic, i.e. system (4), where the yarn makes a number -
120 50 readily deformable by small forces. As stated of turns round the larger roll, and take-up roll 90
previously, in the process of our invention system (5). Roll system (5) feeds the yarn via
! it is only necessary for the set imparted at this a guide (6) to a traverse mechanism (7) which
o ‘'stage to be of a temporary character. lays it on the package (8) driven by the roller
: _ During the false twisting operation the twist (9) at a- lower surface speed than that of the
- 125 55 is preferably set by contact with a hot metal roll system (5). 95
; surface for convenience, but any other means ' The take-up roll system (S) comptises a
of twist setting, such as passage through hot pair of rubber covered pinch rolls (11) and '
. fluids or infra-red heating, may be used. If a  (12), a guide (13) and a driven roll (14). The
130 t hot surfaoe is used it may be heated by electric yam from the false thster enters the nip of
. {
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20 conditions are not critical, to obtain a bulked of this invention (C),
a conventional false 60 yarn with the desired properties. This is of
twist bulked yarn (D) and a stuffer box bul ked great inportance with regard

{to conmerci al . yarn (E). The fabric was produced on a 10 production as it
} aﬁ | ows theplarftt to be .con- gauge flat-bed knitting machine. structed;

nor e cheaply and operat ed nore 25 easily. On the other hand by sel ecti. ng

: the yarn C = 4.20 oz. per square yard used as starting material, and

adjusting4he D= 4.80 oz per s8id#® vard 65 treating
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dyeing. This involves w nding onto alasg02 To conpare the bul ked yarns

“{this invention WI th those of t hF shrinking in stegmm camg th rn---d.y:e,_i'n'g. Wt
the o : Temperature Shrinkage % - | - Elongation % PRI
1 . o | - 068 88 [
180 1.75 92 I RUEEE R
w . | 24 10.1 '
B 3.0 ‘ 10.9
. 4
210 o .. 4.6 12.6
From Table 2 it can be seen that a bulked .kmtted into fabrics and garments wnthout ;
. yarn can be obtained with a low shrinkage difficulty. 50
£ _ ‘and low yarn crimp clongation, and that by By way of companson Table 3 lists- the o
E 45 selecting suitable conditions very low figures shrinkage and yarn crimp elongation figures
_ "+ for both shrinkage and yarn crinp elongation obtained under comparative circumstances for
' . can obviously be obtained. The bulked yarns bulked yarn of this invention and other bulked S
3 " produced were soft and regular and could be and natural yarns, . 55 g
' Yarn Crimp
. Shrinkage % Elongation %
Yarn of this invention o 8% : 69 '
False twist bulked yarn | .~ 58% SO DY R
Stuffer box crimped L : . e
yarn | " 36.69% 34.0 o O
Wool - 8% s g _
Cotton - | 3% - S ¥ R EE A S
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In all cases bulked yarn of good handle
and appearance was obtained.

This example illustrates that the process of
our invention canbe applied to.yarns over a
wide range of deniers, to give useful products.
In general, with a fixed yarn speed, the
lower denier yarns do not need such a high
temperature on the hot plate. '

EXAMPLE 3

A 150 denier “ Terylene” polyester yam -
was passed through the false twister operating .

at 40 t.p.i. at a speed of 25 metres per-minute,
the feed and take up rates being the same.
The hot plate temperature was 170°C and the
overfeed to the wind up package was 20%.

Steaming was carried out at different pres- .

sures and for different times. The results are

" set out m Table s.

" TABLE 5

Steaming

Pressure Time

 Shrinkage % -

Yarn Crimp '_
Elongation % .

20 Ib.
20 b,
40 1b.

15 min.
© 45 min,

15 min.

2.1

13.1
11.8
10.6

1.2

2.2

In all cases a bulked yarn of good appear-'
ance and handle was obtained.

. EXAMPLE 4
A 100 denier * Terylene” polyester yam

was passed through the false twister operat- -

ing at 60 t.p.i. at a speed of 37.5 metres per
minute, the speed and take up rates being the
same. The hot plate temperature was 195°C,

the overfeed to the wind up was 20% and

steaming was carried out at 27 1b. for 20 min-

" utes. A bulk yarn of good appearance and bulk

was obtained with a yarn crimp elongation of
8.6%, and a shrinkage of 2.9%,.

It was found necessary to use a tempera-
ture of -195°C for the higher speed of 37.5
metres per minute as compared with the tem-
perature of 180°C at 20 metres per ‘minute
shown in Table 4. ,

30

35
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with all

any one of clainms nplon,
5, wherein the hot fluid or gas is particularly suitable for use with

t her nopl astic synthetic yarn,
pol yacrylonitrile,

e.g.
pol ypropyl ene. It is

6. A process according to
3 4,

polyester” steam 20 yarns such as " Terylene" (Registered Trade .

., process aceordi:ng to claim®, wherein
. the setting treatnent
- 45 m nut.es.

i-s carried out for
1. An inproved fal se-tw st-crinped bul ked

55 Mark) pol yester yarns.
15- WHAT VWE CLAIM IS: -

8. A process -

or

7_'; A

accordind to any one of clains syPM#@&ic filamentary yarn characterised. in

. t hat

“ Terylene” polyester bulked yarns,
denier, made by this invention (A) and by the
stuffer box crimping technique (B). The con-

an excellent product can be obtained. This
advantage is particularly significant with poly-

3 to 5, wher gkiurifl® Setting tr eRieRYhmiMor myRR! pdibropylenchasy excel l'ent —
- bul k pr ope¥tiige she cappiocame Glluswardd  arfdl thed lyagiyichittils woi ipkodtided @itKlihe plop- psOCESS. -
. G0 | ow y&Psmtiag icopditiensompepified dh Extreplelly ertées setotain Tabl§ 6. A process for naking
- new.and inproved 15% a shrinkage per.unit length in hot water . bul ked -
“filanentary yarn according to cl aif#pi 6 or steam of |ess than 10% and :.

~freedom from __ _substantially as herei nbefore described and torque in t:he
" si.ngl es stafe. | Rhgast fated infthe att ﬂ;g@ﬁg& w ng. 30 - 2.
A false-twist-crinped bullkeTwistyafn Plate10} Sh¥itagsp Haagatismki ng bul ked: 10
~yarn sub- |65 X#Bordi Menieto ¢l afbPi- 1| cofemei nlng %ol yami ¢é, ptantially as
; herei nbef oquNglg,gcrl ped a@g 11T USg, POl Ye]LET , | POlyacT yrofrITi] e qr
- pol ypropyl ene” tratedq in thejattached drawi ng. filanments.” 3.{A process for
- maki ng the pew and 150 L TER SC: T5.85 |imotsoved bul ked 15
“filamentary rn accardi Agent {or the PApplicanis. Printed for
. Her Maj esty!’ ié&gfo allcet(')erer)}g fijce 'B)y t hhe %‘Eri er Brbss|) Lathi ngt on Spa,-:1969.°
_Publi shed byritheylat gnt O fi ¢e, 25 Sput hanpt pn Bui |l df ngs, Lopdon, W C.!2,
" from which ¢opitdle nay bel0dbt qi ned. 120 7.4 4.8 .
In all cases a torque free bulked yarn of ditions selected were such as gave the best 50
good appearance and handle was obtained. results with the yarns being knitted. As an .
10 In the examples, for the sake of illustration, indication of the bulk or covering power of 25
yarns having a wide variation of yarn crimp the two yarns, fabrics of similar cover and
elongation and shrinkage were made. In prac- fullness of handle were compared by weight
tice yarns having a yarn crimp elongation of per square yard. 55
- 8—10%, and a shrinkage of about 5% would . _ : o
15 probably be most acceptable commercially. A = 4.4 oz. per square yard - 30
The foregoing examples illustrate the fact B = 5.3 oz. per squarc yard S
that the process of this invention can be
‘applied to synthetic yarns of all types and A further comparison was made betwecn
sizes with equal success. They also show that . a 300 denier bulked yarn madc by the process L
20 conquns are not critical, to obtain a bulked of this invention (C), a conventional false 60 35
yarn with the desired properties, This is of twist bulked yarn (D) and a stuffer box bulked | T
great importance with regard to commercial yarn (E), The fabric was produced on a 10
production as it allows the plant to be con- gauge flat-bed knitting machine. .
structed more cheaply and operated more
25 easily. On the other hand by selecting the yarn C = 4.20 oz. per square yard
used as starting material, and adjusting the - D = 4.80 oz. per square yard . 65
treating conditions to suit the selected yarn, E = 5.60 oz. per square yard
bulked yarns which do not only have good : '
appearance and handle but which also The yarn of this invention because of its = -
30 resemble wool and cotton with regard to excellent bulking character, gave light-weight
shrinkage and extension can be produced. “fabrics of excellent handle and appearance
In the examples the final treatment was and with as good a covering power and full- 70
carried out in a stcam oven, This was primarily  ness of handle as hecavier fabrics produced '
for convenience, but also because sicam ovens  from other bulked yarns.
35 are rcadily available in the textile trade. This T'he bulked yarns of our invention are supe-
final treatment can take place in other gascous . rior to ‘those of the prior art in relation to
or fluid media, If desired this treatment may dyeing. In general bulked yarns made by the 75
be part of the dyeing treatment, i.e. after being  processes of the prior art develop a high
wound up onto the package, the yarn can be degree of shrinkage when relaxed by atmo-
40 dyed instead of steamed. It is, however, pre- spheric steaming or boiling water, When dye-
ferred that the yarn should be steamed first ing these yarns it is necessary to shrink them
and dyed afterwards. before dyeing. This involves winding onto a 80
To compare the bulked yarns producedusing reel of large circumference to form a hank -
the process of this invention with those of the shrinking in steam, and then dyeing. With the .
45 prior art, plain fabrics were knitted on a 21 yarns of this invention, it is possible to dye -
gauge fully-fashioned knitting machine from ~them on the package from the bulking process.
150 Commercially this saves time and money and 85
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process.

~which is not so severe as to render the crinp 5 As t he
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or steam of less than 10%, and freedom from
. torque in the singles state.

30 2 A false-tw:st-cnmped bulked yarn
' according to claim 1 containing polyamide,
polyester, polyacrylonitrile or. polypropylene

filaments.
3. A process for making the new and
35 improved bulked filamentary yarn accordmg

substant:ally as herembcforc described and .
illustrated in the attached drawing.

10. Process for making bulked yarn sub- 65°
stantially as hereinbefore described and illus-
trated in the attached drawing. '

~ WALTER SCOTT, .. . '
Agent for the Applicax’lts N:Q\
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it has excellent bul k properties conbined with
60 | ow yarn crinp el ongation,
prfocess. for 4raki Rg new and i nproved 15% a shrinkage per unit
bul ked filamentary yarn according to claim1, 55

| ess than 10%
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and freedom from

described and torque in the singles st
attached draw agr ya38, the dicingAf uhfcﬁilhﬁQJr&WcSt -t6 leitheP Of] the [pedcdaR clajrdy Eomprisidg).
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po yacr}’ st A bulkdd! y¥a{ 8 ﬁﬁpari Jr@-?uﬂgl 1@%1%1m d 40
filament s. 377" Alaxddr ity Syeing rangipléd-st@min b,GthEIeWarnadhCEo a package at a spced highéslthiR
SCOTIT, 35 i rrp}f:xmq:rdmatmu nfag¢ &mmeartc;ndyar nhqaw@huehsmgd such as only p Bhto f or
av oyer -
the Applicants! omﬁ? "g Eﬁiﬁgfﬁé‘ lh% %}?ﬁ £%, g‘g 9 % rier.
Press, LeamfghQdih ﬁmtei ove sl i s%)t ac rci:! rcla m on
Bui | di ngs, Longenysing\tke Ghlked yarns wihoug Iinvem h es:hermiyxd-bpz sgzidt Blmesdto ﬁ% letssthan .
which can be dyed without difficuity to glve the rate of feed to the wind-up device.
dyed singles yam of excellent handle and 5. A process according to claim 3 or claim
appearance or, if desired, dyed in garment or 4, wherein the setting treatment with hot
15 fabric form to give excellent results. fluid or gas takes place while the yarn lS still 50
This invention may be used in connection on the wind-up package.
with all thermoplastic synthetic yarn, e.g. 6. A process according to any one of claims
nplon, polyacrylonitrile, polypropylene, It is 3 4, or 5, whercm the hot fluid or gas is
particularly suitable for use with polyester steam.
20 yarns such as “ Terylene * (Reglstered Trade 7. A process according to claim 6, wherein 55
Mark) polyester yarns. the setting treatment is carried out for 15—
WHAT WE CLAIM IS:— 45 minutes.
est 50 1. An improved false-twist-crimped bulked 8. A process according to any one of clalms
an synthetic filamentary yarn characterised in that 3 to 5, wherein the setting treatment with hot
of 25 it has excellent bulk properties combined with- fluid or gas is part of a dyeing process. 60
ind low yarn crimp elongation, namely less than 9. A process for making new and lmprovcd
ght - 15%,, a shrinkage per unit length in hot water bulked filamentary yarn according to claim 1,
55 or steam of less than 10%,, and frcedom from substantially as hereinbefore described and
torque in the singles state. illustrated in the attached drawing.
30 2. A false-twist-crimped bulked yarn 10. Process for making bulked yarn sub- 65
' according to claim 1 containing polyamide, stantially as hereinbefore described and illus-
polyester, polyacrylonitrile or. polypropylene . trated in the attached drawing.
‘een filaments. _
zess 3. A process for making the new and - . WALTER SCOTT, _ m&
.ﬂsg 60 35 improved bulked filamentary yarn according Agent for the Applicants.
ke
. 10 Printed for Her Majesty’s Stationery Office by the Courier Press, Leamington Spa, 1969,
. Published by the Patent Office, 25 Southampton Buildings, London, W.C.2, from which
' copxes may be obtained.
65 ) )
{ its \
:ight '
(O
M 0 o
uced € Ltow g
supe-
mn to
sthe 75
high
tmo-
dye-~
them
o a 80
hank
h the
y dye
0cess.
7and 85
This

poly-

fluid or gas is part of
nanmely | ess than 9.

A

| ength in hot
or

substantially as herei nbefore

illustrated

Lot he




