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ABSTRACT OF THE DISCLOSURE 
False twist crimping device for yarns, including filamen 

tary materials such as those made of artificial fibers, com 
prising false twist units, first and second yarn-heating de 
vices preceding and following each unit, winding devices 
disposed after the false twist units and adjacent the second 
heating device with optional second heating device by-pass, 
and yarn delivery means arranged laterally adjacent to or 
on the machine. 

w"woolm 

It has repeatedly been proposed, in connection with the 
false twist crimping of thermoplastic yarns, to heat the 
yarn intensively before and/or during and/or after the 
twisting has occurred, for the purpose of fixing the crimp 
and for post-fixing treatment during reduction of the high 
crimping elongation produced in the yarn structure. See 
for example U.S. Pats. Nos. 3,091,912; 2,803,105 and 
2,803,108. Initially these steps were effected only discon 
tinuously, and the crimped yarn first of all obtained was 
subjected to a further heating operation, for example in 
a steam oven, in a separate working step. As a part of the 
effort to achieve more intensive production, attempts have 
been made to perform the various treatments in a single 
working step. There have been proposed, for the con 
tinuous carrying out of all these treatments, devices where 
in the yarn travels through a heating zone before and 
after the false twister and is subsequently formed, as 
stretch-poor crimped yarn, into a lap or package form 
advantageous for further processing. The heating device 
used before the false twister has preferably been an elec 
trical resistance heater over which the yarn travels in 
contact with a preferably convexly curved heating face. 
Such heating devices have found wide acceptance and the 
same devices have now also been employed for postfixing 
after the false twister, for continuous production of set 
yarn. 

False twist units have recently been improved to such 
an extent that, in practice, they may quite readily be run 
at velocities of 500,000 rp.m., thus permitting a consider 
able acceleration of the throughtravel in the yarn struc 
tures to be crimped. This has necessarily resulted in 
lengthening of the hitherto conventional heating zones 
before and after the false twister, so as to ensure the neces 
sary degree of heating. 

Such yarn twisting machines having a large number of 
closely juxtaposed processing sections have a considerable 
overall height, if yarn guiding is to be clear and neat. For 
this reason, they may be operated only with difficulty 
especially before and during starting up of the machine. 
For this reason, it has already been proposed to arrange 
the heating zones side by side, or to arrange them one 
behind the other before and after the false twister, at the 
same height (cf., U.S. Pat. No. 3,077,724), or to replace 
them by a single common heating device over which the 
yarn travels downwardly once before the false twist unit, 
and over which it passed, in the opposite direction, after 
the false twist unit, 
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DESCRIPTION OF THE INVENTION 

More accurate examination of the achievable crimp 
quality has shown that, for the production of bulky, high 
quality crimped yarns which at the same time are not 
readily stretched, it is most important that the travelling 
yarn should be treated as gently as possible in the second 
heating Zone after passing the false twister. The yarn 
should be subjected, to a heat-controlled, completely con 
tact-free shrinking and fixing process before the winding 
proper. Any contact between the crimped yarn and the 
second heating means has a detrimental influence on the 
crimp quality. On the other hand, the yarn fed in from the 
delivery points may be heated in any desired manner, 
before the false twister, within the first heating zone, for 
example by means of contact heating, in order to set the 
twist. 

It is therefore the primary object of the invention to 
make possible gentle, contact-free processing of the 
crimped yarn after the false twist unit in the second heat 
ing zone while, at the same time, constructing heating zone 
so that it takes up the smallest possible amount of space. 
A device for this purpose should be capable of being used 
selectively for the manufacture of highly elastic or rela 
tively inelastic crimped yarns. In addition such a device 
should be clearly and neatly arranged, and simple to oper 
ate especially in comparison with known devices of the 
type described above. 

Accordingly, the invention provides a false twist crimp 
ing device for synthetic yarns, the device comprising a 
first heating device; a false twist unit arranged after the 
first heating device in the path of yarn travel; yarn delivery 
means arranged after the false twist unit; a second heating 
device arranged after the yarn delivery means, adapted 
to heat the yarn substantially only by convection, and hav 
ing enclosing walls defining an internal chamber; a multi 
plicity of yarn inlets in an end wall of the second heating 
device; a multiplicity of yarn outlets provided in an oppo 
site end wall of the second heating device; and means for 
guiding a multiplicity of crimped yarns simultaneously 
through the internal chamber without contacting one 
another and in spaced relationship to the side walls of 
the second heating device. 
The expression "a multiplicity' is to be understood in 

the context of the present invention to mean a number 
considerably greater than two. Thus, for example, the fila 
ments from fifteen or more juxtaposed false twist units can 
be guided through a single yarn-heating chamber. It is 
also possible to bring together the filaments of two oppo 
sitely arranged rows consisting respectively of fifteen or 
more false twist units in each case and to guide them, 
while keeping an adequately large spacing between them 
so as to avoid mutual contact, separately through a single 
heating chamber. 
The use of a common heating box or chamber for a 

plurality of yarns, instead of the hitherto conventional 
narrow heating tubes for at most two filaments results in 
a considerable improvement in the prevention of undesir 
able contact both between the yarns themselves and also 
between the yarns and the walls of the heating devices. 
At the same time there results an arrangement which is 
compact as regards the heating devices, but which never 
theless provides a large amount of space for the individual 
yarns. 

Preferably the heating device connected before the false 
twist unit is an electrical resistance heater through or over 
which the filaments can travel, individually or in groups, 
and which preferably has either a varying cross section 
or a varying heating output along the filament travel path. 

Embodiments of and the special advantages afforded by 
a resistance heater are described in detail in our French 
Pat. No. 1,516,505, corresponding to the U.S. application 



3,611,692 
3 

Ser. No. 621,566, filed Mar. 8, 1967, issued as U.S. Pat. 
No. 3,506,804 on Apr. 14, 1970. 

In a further preferred embodiment of the device ac 
cording to the invention, the first heating device is adapted 
to heat the yarn substantially only by convection and has 
enclosing walls defining an internal chamber, means for 
simultaneously guiding a multiplicity, as herein defined, of 
filaments, through the chamber, and a multiplicity of yarn 
inlet and outlet apertures. 
The expression "heating substantially only by convec 

tion' is, in the present context intended to indicate that the 
heat transfer between the walls and the yarns is effected 
not by contact, only to a negligibly small degree by radia 
tion and mainly by convection, i.e., by means of a gaseous 
medium contained within the heating box. 
The heating of the heating box may be effected directly 

or indirectly, for example by means of electrical resistance 
elements. 
Although the ratio of the lengths of the heating zones 

before and after the false twist unit may vary within wide 
limits, depending on the temperatures employed, it has 
been found to be expedient, in the case of substantially 
uniform temperatures in the two heating sections, that the 
Second heating zone through which the yarn travels after 
the false twist unit should be from 60% to 80% of the 
length of the first heating section preceding the false twist 
unit. 
The introduction of the individual filaments into the yarn 

inlet or outlet apertures of the heating box may for ex 
ample be effected by an arrangement whereby the heating 
box is hinged and is re-closed after introduction of the 
yarns. In the case of extremely long heating boxes how 
ever, e.g., where more than 20 or 30 filaments are being 
simultaneously guided, this solution cannot be employed 
or can be employed only with the accompaniment of very 
considerable spatial difficulties. 

Preferably, therefore, the yarn inlet and yarn outlet 
apertures in the horizontal walls of the heating box are in 
the form of funnels whose largest diameter is greater than 
the smallest diameter through which a threading weight 
Secured to the filament would be able to pass without any 
great hindrance. Preferably the weight is of spherical 
shape. The advantage of this special design is discussed in 
greater detail in the further description of the apparatus. 
The embodiments so far described with regard to their 

individual structural elements and the mode of coopera 
tion between the elements, provide highly satisfactory op 
eration of the machine, and guarantee excellent crimping 
under appropriate processing conditions. 
The use of convection heating within the free space of 

an essentially closed heating box or chamber makes it pos 
sible to heat a multiplicity of filaments completely uni 
formly. This is achieved without forced circulation of the 
air circulating in the box, and the filaments travel contact 
free through it without any kind of mechanical stressing. 
Uniformity of heating is further assisted by the rapid 
travel of the filaments which entrain the hot air and set 
up not inconsiderable vortices. 
The regulation and operational expenditure for convec 

tion heating of this kind, in which a multiplicity of fila 
ments is simultaneously heated, is extremely small as com 
pared with conventional individual or double filament 
heating systems, since only a fraction of the control de 
vices is required. For example 30 or more filaments can 
be heated simultaneously and in common, and the heating 
thereof regulated in common. Conventional individual or 
double filament heating tubes rapidly become soiled, and 
production stoppages can reach an extremely high level 
due to lengthy cleaning processes which are necessary. By 
using heating box or chamber according to the invention 
such stoppages may be reduced to a minimum. Naturally, 
complete freedom from maintenance is unattainable, due 
to unavoidable fiber fly deposits, and for this reason 
either individual parts of the heating box or the heating 
box as a whole are preferably hinged, so that the necessary 

O 

5 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

75 

4. 
cleaning work in the interior can be carried 
veniently and comfortably. - 

In a further development of the device according to the 
invention, the two heating devices are adapted to be regul 
lated and used independently of one another device, and 
a guide means is arranged above each of the winding-on 
devices to deflect the crimped yarns and by-pass the sec 
ond heating device. 

If, as indicated at the outset, the device is to be con 
verted from one producing double set relatively inelastic 

Out Cons 

yarn to one producing highly elastic yarn which is set 
only once, the second heating device is shut down and 
guide means are employed which make it possible to guide 
crimped yarn directly to the winding-on device. 

In order to achieve a package shape and package size 
of maximum uniformity, it is expedient, where both highly 
elastic and relatively inelastic yarn are to be produced, to 
make the yarn travel path lengths between the last de 
livery mechanism before a winding-on device and the 
winding-on device itself equal to one another within 35% 
in every case, and preferably to make them substantially 
uniform. 
The yarn-delivery, linear velocity imparted by the de 

livery mechanism arranged directly before the second 
heating device is preferably substantially equal to the 
linear winding-on velocity at which the crimped yarn is 
deposited on the winding-on device, and the yarn delivery 
velocity of the yarn delivery mechanism directly follow 
ing the second heating device is substantially lower. 

In this way, the crimped yarn is able to shrink un 
hindered during the thermal treatment in the second heat 
ing zone, and at the same time the volume of the package 
does not become excessively large. The yarn wound un 
der tension becomes bulky once again when it is doffed, 
i.e., it assumes that shape which it possessed on leaving 
the second heating device. Depending on the adjustment 
of the percentage of yarn lag in the delivery mechanism 
after the second heating section, the yarn character re 
quired in each specific case may be predetermined in 
known manner. . 

If it is desired to achieve an especially high degree of 
shrinkage and, at the same time, to ensure that the wind 
ing-on of the filaments is such as to form an adequately 
firm package, then the yarn delivery velocity of the deliv 
ery mechanism arranged directly before the second heat 
ing device is preferably higher than the winding-on ve 
locity at which the crimped yarn is deposited on the wind 
ing-on device, whereas the yarn delivery velocity of the 
yarn delivery mechanism directly after the second heating 
device is lower than the linear winding-on velocity. 

Finally, there may be a travel-over device which is dis 
placeably and/or pivotally arranged before the first heat 
ing device to provide vertical adjustment by means of a 
guided manipulating means and serving to position the fila 
ment or filaments travelling to it at overhead level from 
a yarn-Supply creel or the like. At the lower end of the 
Second heating device there may be a baffle plate, adapted 
to be pivoted into the path of travel of the yarn, inclined 
at approximately 45 relative to the yarn travel direction 
and serving as a yarn introduction aid. 

Details, in particular of the travel-over device, assist 
ing introduction may be ascertained from our German 
Utility Model No. 1,958,183. 

DESCRIPTION OF THE DRAWINGS 

Two preferred embodiments of the invention are shown 
diagrammatically in the drawings, wherein: 

FIG. 1 is an elevational view of a false twist crimping 
machine having the two heating zones of which only the 
Zone following the false twist unit is designed as a con 
vection heating box or chamber; 

FIG. 2 is an elevational view of a similar machine in 
which the heating zone preceding the false twist unit is 
also a convection heating box or chamber; 
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FIG. 3 is a front elevation of an electrical resistance 
heated, yarn-heating plate of varying transverse cross Sec 
tion; 

FIG. 4 is a side elevation of the yarn-heating plate of 
FIG. 3; 
FIG. 5 is a front elevation of another embodiment of 

a yarn-heating plate of varying transverse cross section; 
FIG. 6 is a side elevation of still another embodiment 

of a yarn-heating plate of varying transverse cross section; 
and 

FIG. 7 is a perspective view of a tubular form yarn 
heating element. 
The right-hand half of FIG. 1 and FIG. 2 shows the 

yarn travel during the manufacture of a relatively in 
elastic yarn which passes through both heating zones, 
whereas the left-hand half shows the yarn travel with sec 
ond heating Zone by-pass during the manufacture of a 
highly elastic yarn. 

DESCRIPTION OF ILLUSTRATED 
EMBODIMENTS 

The structure of the machine will now be described 
further by way of a description of the yarn travel. 

Filaments 1 are doffed, from supply bobbins or cops 3 
by endless band and drive roller delivery mechanisms 2, 
and pass over the so-called service passage above the level 
of the heads of machine operators. The cops 3 are, in part, 
reserve cops. They may be doffed individually or simul 
taneously in groups and travel over a corresponding num 
ber of guide points and travel-over rollers 4 into a heat 
ing device 5. Each travel-over roller 4 is rotatably mount 
ed on a two-armed lever 6 connected by a pivot 7 to a 
vertically displaceable manipulating means 8. The ma 
nipulating means 8 (shown shortened in broken lines) 
extends sufficiently far into the service passage for it to be 
readily and conveniently actuated by an operator. The 
lower end of the manipulating means 8 is displaceably 
mounted in a stationary fixture 9. The free arm of the 
lever 6 carries a small counterweight 10 which may be 
replaced by any means of storing potential energy. In the 
upper inoperative position of the manipulating means 8, 
the lever arm 6 bears against a stationary stop 11. 

Each heating device 5 (FIG. 1) comprises a heating 
plate over which the filaments travel in direct contact 
therewith. In one example, the heating plate is an elec 
trical heating resistance element acting upon a multiplicity 
of filaments and has its width or thickness so profiled that 
its electrical resistance varies in a functionally suitable 
manner along the travel path of the yarn. Such a plate is 
described in greater detail in our French specification No. 
1,516,505 and in our aforesaid U.S. application, as well as 
below. 

Arranged below the heating device 5 are false twist 
units 12 corresponding in number to the number of fila 
ments. The filaments 1 are withdrawn from the false twist 
unit 12 by delivery mechanisms 13, and then travel through 
(FIG. 1) a contact-free operating heating device 14 which 
comprises a spacious, essentially closed heating box or 
chamber. The heat is transferred to the filaments substan 
tially only by convection. A baffle plate 15 and a delivery 
mechanism 16 corresponding to each of the false twist 
units are provided beneath the heating device 14. The end 
less band thereof and the baffle plate are adapted to be 
pivoted individually or in groups by means of a hand 
lever 17. From the delivery mechanism 16, the yarn 1 
then travels to one of the winding-on devices 18. 
The manipulating means 8 is put into its lower, ar 

resting position to position a filament 1 after the filament 
1 has been laid over the roller 4. The manipulating means 
8 is once again pushed into upper inoperative position. 
When the lever arm 6 contacts the stop 11, it rotates 
slightly about the point 7 in a counterclockwise direction. 
At the same time, the filament 1 comes into direct con 
tact with the heating plate 5. 
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After pulling the filament 1 through the false twister 

12 and introducing it into the delivery mechanism 13, a 
perforated metal ball is secured to a free filament end and 
allowed to fall through the first yarn inlet passage 22 in 
the upper wall of the heating box 14. The ball is guided 
by the funnel 22 through the yarn outlet passage in the 
lower wall and the heating box and strikes the baffle plate 
15, which at this stage is in the position shown on the 
left-hand side of FIGS. 1 and 2. The inclination of the 
baffle plate 15 relative to the yarn travel path has the 
effect that the metal ball, with the yarn end knotted 
thereto, falls forwardly into the service passage. On intro 
duction of the yarn 1 into the delivery mechanism 16, by 
actuation of the hand lever 17, the baffle plate 15 is 
pivoted out of the yarn travel path into the position shown 
on the right-hand of FIGS. 1 and 2. 
The crimping of the yarn 1 may be effected in a manner 

such as the following, for example. Twist travelling back 
wards in the yarn 1 from the false twist unit 12 is fixed 
or set by the heating device 5. After twist has once again 
been imparted to the yarn below the false twist unit 12, 
the twisted yarn is guided from the delivery mechanism 
13 into the yarn-contact-free heating device 14 in which 
post-setting, preferably accompanied by simultaneous ten 
sion relief, then takes place. The post-setting eliminates 
torsion stresses set up in the yarn 1 due to the preceding 
twisting, so that the yarn reaching the bobbin of the 
winding-on device 18 is a so-called "set" or "dead' yarn. 

It has been found in practice that, by heating the yarn 
1 with the aid of contact heating means 5 during the 
first heating step and by contact-free heating during pas 
sage through the heating box. 14, a yarn is obtained 
which is of extremely high quality, 

FIGS. 3-6 illustrate embodiments of yarn-heating 
plates which may be used as the yarn-heating means 5 
in FIG. 1. Each of these embodiments comprises a longi 
tudinally bowed heating element or plate of relatively 
high resistance, which elements are heated upon passage 
of electrical current therethrough. The surface tempera 
ture along the entire length of the heating elements is 
made more uniform or may be varied within predeter 
mined limits by variation of the transverse cross section 
of the heating elements. The transverse cross section varia 
tions can be obtained by a change in width and/or thick 
ness of the resistor element, or by machining, e.g., drilling 
holes at predetermined places in the heating plate. 

FIGS. 3 and 4 show one embodiment of an electrical 
resistance heating plate or element 25 of varying trans 
verse cross section. The longitudinally curved heating 
plate or element is heated by an electric current which 
passes directly through the element. It is tapered to pro 
vide widths which gradually increase at the upper, flaring 
end 26 and which gradually decrease at the lower, tapered 
end 27. Such changes in the width dimension of the heat 
ing element or plate 25 provide areas of highest electrical 
resistance at the opposite longitudinal ends thereof, which 
electrical resistance gradually dimensions toward the mid 
portion 28. This configuration of the heating plate or 
element 25 provides a substantially uniform surface tem 
perature throughout the length thereof and compensates 
for inherent resistance-heating characteristics in the plate 
25 and for uneven heat losses to the atmosphere via radia 
tion and convection from the heating plate 25. 
Change in cross section to vary the electrical resistance 

of the yarn-heating plate or element may also be provided 
by using a longitudinally bowed heating plate or element 
30 as shown in FIG. 5. The electrical resistance of this 
plate, which has a uniform width and thickness, is 
achieved by drilling in the longitudinal edge portions 
thereof a plurality of holes 31 with progressively, increas 
ing spacing between said holes in the upper portion 32 and 
by drilling additional holes 31a in the lower portion. 33. 
The holes 3a are more closely spaced than the holes 
31, and the spacing therebetween gradually dimensions in 
the downward direction. This arrangement provides a sub 
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stantially uniform temperature characteristic similar to 
that provided by the embodiment of FIGS. 3 and 4. 

In still another embodiment, the change in transverse 
cross section is accomplished by changing the thickness 
dimension rather than the width dimension of the heating 
plate or element. In the embodiment of FIG. 6, the heat 
ing element is composed of a longitudinally bowed plate 
35, onto the underside of which is solidly joined in elec 
trical conducting relationship a shorter heating plate 36. 
The latter in turn has solidly joined therewith in electrical 
conducting relationship a still shorter heating plate 37. 
The yarn heating element of FIG. 7 is a longitudinally 

bowed, longitudinal split tube 40. Yarn is inserted and 
withdrawn therefrom through the longitudinal slot 41. 
The variations in transverse cross section are obtained 
by drilling or punching holes 42 and 42a in the respec 
tive end portions in a manner similar to the apertured 
heating plate shown in FIG. 5. 
The embodiment shown in FIG. 2, is similar to that 

shown in FIG. 1 except that the heating device before the 
false twist unit 12 is replaced by a heating device having 
yarn-contact-free convection heating means 20 and is 
designed in the same manner as a heating box 21 after 
the false twist unit. 

In both FIGS. 1 and 2, the right-hand yarn is shown 
as passing through the second heating device 14 whereas 
the left-hand yarn is shown as travelling over the deflect 
ing guide means to by-pass the second heating device. In 
the latter case, the yarn is wound directly on the take-up 
spools after leaving the yarn delivery mechanism 13. 

It is thought that the invention and its numerous at 
tendant advantages will be fully understood from the fore 
going description, and it is obvious that numerous changes 
may be made in the form, construction and arrangement of 
the several parts without departing from the spirit or 
scope of the invention, or sacrificing any of its attendant 
advantages, the forms herein disclosed being preferred 
embodiments for the purpose of illustrating the invention. 
The invention is hereby claimed as follows: 
1. False twist crimping apparatus for crimping syn 

thetic yarns comprising first yarn-heating means; a false 
twist unit following said first heating means in the path 
of yarn travel; yarn delivery means following the false 
twist unit; second yarn-heating means following said yarn 
delivery means and adapted to heat the yarn substantially 
only by convection; said second yarn-heating means hav 
ing enclosing wall defining a substantially closed, 
convection-heating chamber; a multiplicity of yarn inlet 
passages provided in an end wall of the second heating 
means; a multiplicity of yarn outlet passages provided in 
an opposite end wall of said second heating device; and 
means for drawing a multiplicity of yarns simultaneously 
through said chamber via said passages without contact 
ing one another and in spaced relationship to the walls 
of the second heating means. 

2. Apparatus as claimed in claim 1, wherein said first 
heating means is an electrical resistance heater element 
over which or through which the filaments travel indi 
vidually or in groups in direct contact with a heated 
surface. 

3. False twist crimping apparatus for crimping syn 
thetic yarns comprising first yarn-heating means; a false 
twist unit following said first heating means in the path 
of yarn travel, said first heating means being an electrical 
resistance heater element over which or through which 
the filaments travel individually or in groups in direct 
contact with a heated surface, said heater element vary 
ing in transverse cross section along the yarn travel path 
across said surface; yarn delivery means following the 
false twist unit; second yarn-heating means following said 
yarn delivery means and adapted to heat the yarn substan 
tially only by convection; said second yarn-heating means 
having enclosing walls defining a substantially closed, 
convection-heating chamber; a multiplicity of yarn inlet 
passages provided in an end wall of the second heating 
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8 
means; a multiplicity of yarn outlet passages provided in 
an opposite end wall of said second heating device; and 
means for drawing a multiplicity of yarns simultaneously 
through said chamber via said passages without contacting 
one another and in spaced relationship to the walls of the 
Second heating means. 

4. False twist crimping apparatus for crimping syn 
thetic yarns comprising first yarn-heating means; a false 
twist unit following said first heating means in the path 
of yarn travel, said first heating means being an electrical 
resistance heater element over which or through which 
the filaments travel individually or in groups in direct 
contact with a heated surface, means to vary the heat out 
put of said heating element in the direction of yarn travel 
across said surface; yarn delivery means following the 
false twist unit; second yarn-heating means following said 
yarn delivery means and adapted to heat the yarn substan 
tially only by convection; said second yarn-heating means 
having enclosing walls defining a substantially closed, 
convection-heating chamber; a multiplicity of yarn inlet 
passages provided in an end wall of the second heating 
means; a multiplicity of yarn outlet passages provided in 
an opposite end wall of said second heating device; and 
means for drawing a multiplicity of yarns simultaneously 
through said chamber via said passages without contact 
ing one another and in spaced relationship to the walls 
of the second heating means. 

5. Apparatus as claimed in claim 1, wherein said first 
heating means is adapted to heat the yarn. Substantially 
only by convection and has enclosing walls defining a 
substantially closed, convection heating chamber having 
means for simultaneously guiding a multiplicity of yarns 
through said chamber, and a multiplicity of yarn inlet and 
outlet passages in opposed end walls of said chamber. 

6. Apparatus as claimed in claim 1, wherein the length 
of said first heating means is 60% to 80% of the length 
of said second heating means. 

7. Apparatus as claimed in claim (1, wherein said yarn. 
inlet and yarn outlet passages in at least one of said heat 
ing devices are funnel-shaped passages, the diameter of 
which is in each case great enough to permit passage 
therethrough of a threading weight secured to the yarn. 

8. Apparatus as claimed in claim 1, and means for 
independently operating and regulating said first and sec 
ond heating means. 

9. Apparatus as claimed in claim 1, and further addi 
tional yarn delivery means following said second heating 
means to deliver yarns which have passed through the 
second heating means. 

10. Apparatus as claimed in claim 1, and further addi 
tional yarn delivery means following said second heating 
means to deliver yarns which have passed through the 
second heating means, and guide means arranged relative 
to the winding means and said second heating means to 
guide yarns to a winding means in a path by-passing 
said second heating means. 

11. Apparatus as claimed in claim 1, and further addi 
tional yarn delivery means following said second heating 
means to deliver yarns which have passed through the 
second heating means, and guide means arranged relative 
to the winding means and said second heating means to 
guide yarns to a winding means in a path by-passing 
said second heating means, said additional yarn delivery 
means being located to provide a length of yarn path 
between said additional yarn delivery means and its cor 
responding winding device differing from the length of 
yarn path between said yarn delivery means following 
said false twist unit to its corresponding winding means 
by not more than 35%. 

12. Apparatus as claimed in claim 1, and further addi 
tional yarn delivery means following said second heating 
means to deliver yarns which have passed through the 
second heating means, and guide means arranged relative 
to the winding means and said second heating means to 
guide yarns to a winding means in a path by-passing 
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said second heating means, said additional yarn delivery 
means being located to provide a length of yarn path 
between said additional yarn delivery means and its cor 
responding winding means substantially the same as the 
length of yarn path between said yarn delivery means 
following said false twist unit to its corresponding winding 
eaS. 

13. Apparatus as claimed in claim , and further addi 
tional yarn delivery means following said second heating 
means to deliver yarns which have passed through the 
second heating means, wherein said yarn delivery mech 
anism following said false twist unit operates to deliver 
yarn at a velocity substantially equal to the linear winding 
on velocity of a winding means for spooling the crimped 
yarn and said additional yarn delivery means operates 
to deliver yarn to said winding means at a substantially 
lower linear velocity. 

14. Apparatus as claimed in claim 1, a yarn guide car 
ried in a vertically adjustable manner by manipulating 
means before the first heating device and a baffle plate 
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arranged at the lower end of the second heating device, 
adapted to be pivoted into the yarn travel path and in 
clined at approximately 45° relative to the yarn travel 
direction so as to serve as a yarn positioning aid. 
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