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This invention relates to certain improvements in the 
production of staple fibres of polyamides. 

Staple fibres of linear polyamides can be worked up 
with good success both in wool and in cotton spinning 
mills. 

In order to ensure smooth spinning of these fibres in 
the various Spinning machines and in order to obtain 
yarns of a high quality, the staple fibres to be worked 
besides good technological properties as to tensile strength 
and elongation must have a definite and durable curliness. 

It is an object of the present invention to provide a 
method by which fibres meeting these requirements can 
be produced in a reliable and economic manner. 
Another object of the invention is to provide a system 

which permits the production of fibres in accordance with 
these requirements in a continuous process. 
The present invention is based on the observation that 

in order to meet the requirements above referred to, a 
specific combination of features regarding the chemical 
composition of the fibre material and features regard 
ing the physical treatment of such fibres must be ad 
hered to. Therefore, according to the present invention 
staple fibres are produced from a low of at least 40,000 
deniers of polyamides (obtained, for instance, by the 
process described in detail in the prior Patent 2,241,321 
of one of the co-inventors of the present invention) com 
posed substantially of condensation products of the 
epsilon-aminocaproic acid and still containing water 
soluble monomers or lowly polymeric compounds, by the 
steps of stretching the tow continuously to a multiple of 
its length, washing it out with hot water, treating it with 
a softening agent, if desired, while being under tension, 
drying to a degree of moisture of less than 10 percent, 
preferably less than 4 percent while maintaining the ten 
sion, crimping by a mechanical process and at elevated 
temperature, preferably by stuffing, and finally cutting the 
filaments to the desired staple length, whereupon the 
staple fibres can immediately be opened by blowing at 
them a jet of air, and discharged said steps directly suc 
ceeding each other in this order, in a continuous process. 
For the purpose of the present specification the term 

"condensation products of the epsilon-aminocaproic acid' 
is intended to include not only filaments obtained by the 
condensation of aminocaproic acid but also filaments ob 
tained by other processes, more particularly by the poly 
merisation of epsilon-caprolactam which is sometimes 
referred to as "a polyamide-forming derivative of the 
aminocaproic acid," provided only that the resulting fila 
ments have a chemical structure which is identical to that 
obtained by the condensation of the epsilon-aminocaproic 
acid. By way of alternative, the polyamides in question 
could be defined as "polyamides of the type yielding the 
hydrochloride of the aminocaproic acid when subjected 
to hydrolysis with hydrochloric acid.” 
Our novel process starts from a tow containing water 

soluble monomeric and/or water-soluble lowly polymeric 
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constituents, generally in quantities of 4 to 15 percent by 
Weight. Hence, it is not necessary to remove the mono 
meric and the lowly polymeric constituents before spin 
ning the polyamide, but it is also possible to apply the 
method to polyamide fibres whose contents of water 
soluble constituents has been reduced to less than 4 per 
cent by special measures during the continuous poly 
Iherisation process, for instance, by vacuum evaporation 
or by extraction of the polyamide before the working-up 
by the well-known process of melting the material on 
a grid. Preferably tows are used which have been ob 
tained by direct spinning of continuously produced melts 
of polymers. 
The process according to the invention will at first be 

described in a general way: 
The filaments drawn off from the rolls coming from 

the spinning machine are united to form a bundle of 
parallel filaments which are at first continuously oriented 
in conventional manner by stretching between roller ag 
gregates. In case of stretching without heating a draft 
of about 1:3.5 to 1:4.5 is to be applied. Advantageous 
ly the tow is additionally stretched at an elevated tem 
perature, e.g., between 140 and 185. In this case, ow 
ing to the facilitation of the molecular flow a higher 
draft of about 1:4.5 or 1:5.5 can be applied and it is pos 
sible to stretch each fibre to a particularly fine titre, 
e.g., of 1.2 to 2 den. Moreover, this method offers 
further advantages which will be hereinafter explained. 

After the stretching the filament tow is passed under 
tension through hot, preferably boiling water in order 
to wash out the water-soluble constituents from the fila 
ments. Textile treating agents, such as wetting and dis 
persing agents, may be added to the hot water in order 
to remove from the filaments the finishing agents originat 
ing from the spinning process. In some instances, sol 
vents may be used instead of water. The washing time 
may be, for instance, 60 to 300 seconds, depending on 
the thickness of the filament bundles. 

Following the Washing process the filament bundles 
may be treated with other agents in one or more further 
vats, e.g., with oiling or softening agents, tanning agents, 
or dyestuffs. These treatments also are carried out 
while the filament tow is under tension, preferably main 
taining the circumferential speed of the first treating roller 
which in turn is usually somewhat reduced in relation to 
the circumferential speed of the stretching frame, in 
order to equalize the preliminary tension originating 
from the stretching process. In this connection it should 
be noted that by way of alternative the oil or softener 
required for the further treatment of the fibre may be 
applied entirely or partly after the cutting. The soften 
ing agents may consist of stearyl polyglycol, polyglycol 
ether from the alcohols obtained by reduction of mixtures 
of fatty acids from palm kernels, if desired in connection 
with salts improving the antistatic effect, such as, mag 
nesium chloride, sodium nitrate, triethanol amine-lactate. 
The deposits of softening agents on the fibre are in gen 
eral between 0.4 and 1 percent by weight. . 
The filament tow is then further dried under tension t 

an amount of moisture of less than 10% and either sub 
jected to a second stretching treatment, at an elevated 
temperature, or immediately crimped mechanically at an 
elevated temperature, e.g., by gear wheels, or preferably 
by stuffing. The material which still shows internal ten 
sions is preferably crimped at a temperature above 80 
C., but below the critical temperature for agglutination 
which in turn depends on the thermoplastic behaviour 
of the polyamide, the amount of moisture in the fibre and 
the pressure applied in the stuffing operation. 
We prefer to crimp the filaments by stuffing, at an 

amount of moisture in the yarn of 4.0 to 0.5 percent and 
at a temperature of the wall of the stuffing chamber rang 
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ing between 80° C. and 130° C. It is also possible to 
apply high frequency heating. Finally, the continuous 
filaments are cut to staple length. The staple fibres may 
be opened individually by blowing with a brisk air cur 
rent and delivered to a store tank. The tension to be 
maintained from the stretching up to the feeding of the 
filaments to the curling device may vary within certain 
limits, depending on the desired type of fibre. The ten 
sion required for producing a fibre of the wool type is less 
than that required for a fibre of the cotton type. Ger 
erally speaking, it can be said that the tension cf a 
stretched filament bundle of 40,000 denier amounts to 
about 140 kilograms after the stretching and before the 
washing. After the washing and before the drying the 
tension of the humid cable is about 100 kilograms, and 
after the drying it rises again to 150 kilograms. 
Our novel process is particularly advantageous since it 

permits the production, in a continuous process starting 
from the stretching, of a permanently curly fibre tuft. 
Thus, the conventional devices for opening, e.g., pickers 
or shakers and the like, can be dispensed with. Our novel 
method permits the production of a fibre having a rela 
tively low breaking dilatation or elongation at rupture 
without a detrimental effect to the fibre. Moreover, the 
curly fibre obtained according to the present invention is 
more suitable for an after-treatment with tanning agents 
than a comparable fibre which after the crimping con 
tains monomeric lactam in quantities, for instance, of 5 
percent or more. 

All percentages or proportions in the specification and 
claims are by weight, temperatures in Celsius. 
Our novel process is equally suitable for the produc 

tion of long-stapled fibre with any form of crimps adapted 
for working up after the worsted spinning process and 
for short-fibred and possibly less intensively crimped 
material to be worked up after the methods used in the 
cotton and schappe spinning mills. With curly staple 
fibres of the cotton type produced from polymeric epsilon 
caprolactam by conventional processes, it has been ob 
served that only a relatively light crimping in connection 
with a tanning treatment, e.g., with tannin or with syn 
thetic oxysulfon tanning agents permitted the passage 
through the carding machine while it was now found that 
fibres produced by our novel process being treated with 
tanning agents but being crimped relatively intensively 
show a more favorable behaviour than less intensively 
crimped fibres as to their stability in the carding opera 
tion. In order to produce a particularly fine fibre mate 
rial, e. g., of a single titre of 1.2 to 2.0 denier, adapted 
for working up according to the silk and cotton spinning 
system, the tow according to the invention is preferably 
stretched in a hot condition, e.g., between 140 C. and 
185 C., and with a high stretching ratio, e.g., of 1:4 to 
1:5.5. In this case it may be advisable to attenuate the 
very high preliminary tension by a somewhat higher re 
duction of the circumferential speed or delivery of the 
treating rollers compared to the delivery of the stretching 
device. 

It will be understood that the operations following the 
crimping of the thus treated filaments, i. e. the cutting and 
opening, can also be carried out in a sequence of opera 
tions separately from the preceding treatment as to the 
place and time of the treatment, if desired, provided that 
the crimped filaments are stored and transported in such 
a way that the crimping is not impaired thereby. How 
ever, it is important that the process up to this stage, i.e. 
including the crimping operation, is carried out in a con 
tinuous series of operations directly succeeding each other, 
not only for economic reasons, but also because it is im 
portant to adapt the residual moisture of the tow, which 
can easily be controlled in the drying operation, to the 
actual requirements of the crimping operation. The 
crimping will be increased with increasing moisture in 
case of unchanged pressure and moreover the lustre of 
the flocks is reduced so that the material obtains a char 
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4 
acter more similar to wool. Moreover, the method offers 
the advantage that the material heated on the drying 
cylinder to about 110° C. is fed directly into the crimping 
equipment, whereby less heating of the crimping equip 
ment is required. 

In order to obtain an approximately uniform crimping 
effect with increased moisture, it is necessary, in case of 
unchanged pressure, to slightly reduce the temperature. 
The upper temperature limit which is defined by the 
beginning of agglutination, is reduced with increasing 
aloisture in the cable. 
We have found that the quality of the crimping can 

also be improved by allowing the fibre material leaving 
the stuffing apparatus in a hot condition to stay in a 
discharge channel directly following the stuffing chan 
nel, while maintaining the compressed shape, for a short 
time, about 1 to 2 minutes, with gradual cooling, before 
exposing it to the draft of the cutting device. 
Our novel process is preferably carried out by a sys 

tem comprising a per se known stretching frame having 
two roller aggregates driven at different speeds, which 
may be followed by a second stretching frame operating 
at elevated temperature, and/or means for a wet treat 
ment of the fibres under tension, at least one vat for liquid 
treatment with cylindrical rotary feed members arranged 
therein transversely to the travelling direction of the fila 
ment tow, which feed members may be in the form of 
smooth rollers, cylindrical case drums or shaft drums; a 
rotary drying cylinder, which can be heated, a crimping 
device, more particularly of the stuffing type, comprising 
a pair of feed rollers, a stuffing chamber which inludes 
heating means, a weight-loaded retaining flap and a dis 
charge channel; and a cutting device of any suitable type 
arranged directly behind the crimping device. The vat 
or vats for liquid treatment may be substituted by one or 
more gutters which are provided with several deflection 
roilers in order to pass the filament bundle through the 
gutters for a sufficient length of time. 

It is preferred to provide on the way of the filament 
tow from the last fibre treating device to the drying cyl 
inder an instrument for controlling the tension of the fila 
ments. A braking device acting by deflection of the 
travelling direction of the filaments may be inserted be 
tween the crimping device and the cutting device, for 
instance, in the form of a creel brake, trellis grate, band 
brake or claw brake. It has been found that this type of 
braking provides a simple compensation for the loops pos 
sible forming in the filaments leaving the crimping device. 
The heating of the stuffing chamber can be achieved 

in any suitable manner, e. g., by a steam jacket or by 
electric resistance heating. It is also contemplated with 
in the purview of this invention to provide the stuffing 
chamber with a high frequency heating which permits a 
particularly uniform heating of the filaments conglomer 
ated in the chamber. A pneumatic device for opening 
and delivering the staple fibre may be joined to the cutting 
device. The air current used for opening, simultaneously 
may serve to treat the fibres with softening and condition 
ing agents or antistatically acting substances, by injecting 
the respective agent into the inlet channel of the receiving 
tank, shortly before the fibres enter into the tank itself. 
The loose fibre mass obtained in this manner in many in 
stances on compression into bales may be manufactured 
into slivers without a combing process, merely by a card 
ing treatment. 

Further objects, features, and details of the invention 
will be seen from the following detailed description in 
connection with the accompanying drawings, showing 
some embodiments of apparatuses and equipments 
adapted for carrying out the invention, and which: 

Fig. 1 is a diagrammatic view of a system adapted for 
carrying out the method according to the present inven 
tion, 

Fig. 2 is a longitudinal section, on a larger scale, of the 
crimping device forming part of the system of Fig. 1, 
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Fig. 3 is a section on line III-III of Fig. 2, . 
Fig. 4 is a section on line IV-IV of Fig. 2, 
Fig. 5 is a side view showing another form of a crimp 

ing device, using toothed wheels, 
Fig. 6 is a section on line VI-VI of Fig. 5, 
Fig. 7 is a diagrammatic view of a modification of the 

system shown in Fig. 1, 
Fig. 8 is a longitudinal section of one embodiment of 

the heating device diagrammatically shown in Fig. 1, 
Fig. 9 is a section on line IX-IX of Fig. 8, on a larger 

Scale, 
Fig. 10 is a side elevation, partly in section, showing a 

modification of the heating device diagrammatically 
shown in Fig. 1, 

Fig. 11 is a section on line XI-XI of Fig. 10, 
Fig. 12 is a diagrammatic section of a further modi 

fication of the heating device diagrammatically shown in 
Fig. 1, 

Fig. 13 is a section on line XIII-XIII of Fig. 12, 
Fig. 14 is a diagrammatic plan view of a modified wash 

ing device, and 
Fig. 15 is a section on line XV-XV of Fig. 14, drawn 

on a larger scale. 
Similar reference numerals denote similar parts in th 

different views. - 

Referring now to the drawings, and first to Fig. 1, it 
will be seen that according to this embodiment the fila 
ments drawn from the rolls 1 and combined into a tow 
2 are stretched between the roller systems 3 and 4, the 
stretching Zone being heated to the required temperature 
by a heating device 5, if desired, e. g., by infrared radi 
ators, as will be hereinafter described. The filament tow 
2 then passes over two rollers 7 rotating in a washing 
vat or tub 6, the layering of the fibres in parallel turns 
being ensured through a comb 8. The tow then passes 
into the tray 10 provided with deflecting rollers 9 where 
it is provided with a softener and delivered to a drying 
cylinder 11 including a guide roller 12 and a separating 
comb 13. On leaving the drying cylinder the tow 2 
is seized by the feed rollers 4, 14 of the crimping de 
vice 14-20 shown in greater detail in Figs. 2 to 4. 
Roller 14 has a projecting flange 26 projecting into a pe 
ripheral groove 27 of roller 14, for safe engagement and 
driving of the tow 2 passing through the groove as shown 
and being forced into the stuffing channel 17 which is 
heated by electrical heating means 15, 16, accommodated 
in the space 28 defined by the outer jacket 29, and re 
siliently closed by a retaining flap 19 which is urged 
against the mouth end of the channel 17 by a weighted 
lever 18. The electrical heating means may be adapted 
for high frequency heating of the filaments. It will thus 
be understood that the filaments 2 under the stuffing action 
exerted by the rollers 14, 14' are curled or crimped in the 
channel 17 and as the stuffing pressure exerted by the fila 
ment bundle is increasing, the retaining flap. 19 will be 
raised, allowing the stuffed filaments to enter into the 
cooling channel 20, Fig. 1, from which the filaments are 
drawn through a thread braking device 2 in which the 
filaments are forced to take a zig-zag course, into a cutting 
device 22 in which the filaments are cut to the desired 
staple length. The staple cuts 23 occurring in this de 
vice are pneumatically seized by the brisk air current in 
dicated by the arrow 24, dispersed and conducted in a well 
opened condition, into the store tank 25 which is cov 
ered by a wire screen. The material collected therein 
is compressed into bales and is now ready for dispatch. 
In many instances it can be worked up without combing. 

Figs. 5 and 6 show a modified device for crimping the 
fibres, comprising gear wheels 30 and 31 meshing with 
each other with a slight spacing between the intermeshing 
teeth, so as to prevent injury to the filaments by too 
intensive compression during their passage between the 
intermeshing teeth. The gear wheels 30 and 31 are made 
hollow and traversed by steam, hot air or any other 
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6 
heating agent passed through tubes 32, 33 connected to 
the gear wheels by suitable stuffing boxes 34. 
A modified process according to the invention will now 

be described with reference to Fig. 7 in which the devices 
corresponding to the plant of Fig. 1 are designated with 
identical reference numerals. In this case, the filaments 
after the stretching between the roller aggregates 3 and 
4 are subjected to a further stretching action between the 
roller aggregates 4 and 35, under action of heat produced 
by a heating device 43 which will be hereinafter de 
scribed in greater detail. The filament tow is then passed 
through a tank 37 for wet heat treatment. The tank 37 
may be filled with water or with any suitable treating 
liquid which is heated by a heating device 41. Roller 
aggregates 38, 39, and 40 serve to guide the filament tow 
and to impart thereto a suitable tension which may be 
different between the roller aggregates 38 and 39 on one 
hand and between the roller aggregates 39 and 40 on the 
other hand. The roller aggregate 39 can be adjusted in 
the direction of the arrows so as to vary the relative 
lengths of the operating paths 38-39 and 39-40 ex 
posed to different stretching forces, or in other words, to 
vary the period of time during which the filament tow 
is exposed to the different tensions. For the rest of the 
process the filaments are treated in the same way as de 
scribed with reference to Fig. 1, except that an injector 
device 42 is shown by which a softening agent can be 
sprayed onto the staple fibres as they are blown into the 

Under action of the air current blown in 
at 24 the softening agent is uniformly distributed over the 
surface of the fibres. 

Various possible forms of the heating device 43 will 
now be described in greater detail with reference to Figs. 
8, 9, or 10, 1 i, or 12, 13, respectively. Referring at 
first to Figs. 8 and 9, it will be seen that the tow 2 is 
passed through a heating chamber 43, located between 
the roller aggregates 4 and 35. The heating chamber 43 
comprises a lower part 43' and an upper part 43' which 
is hinged to the lower part by a hinge indicated at 44 so 
as to facilitate opening of the heating chamber, e.g., by 
winding up a pull rope 45 on a spindle 46. Heat-insulat 
ing material 47 is provided between the inner and outer 
walls of the heating chamber 43, and infrared radiators 
48 are secured to the inner walls of the heating chamber. 
Said infrared radiators may be of any suitable type. For 
instance, ceramic resistances may be used, consisting of a 
ceramic resistance material, or of resistance wire or 
semi-conductors embedded in ceramic material. 
According to Figs. 10 and 11, infrared lamps 49 are 

provided in a heating chamber 43. The wave length of 
the heat radiation of the lamps 49 should be adapted to 
the absorption characteristics of the fibre material to be 
treated. 
According to Figs. 12 and 13, the filament tow 2 is 

passed through a heating chamber 43 which is heated by 
heating coils 50 screened by screening walls 51, and addi 
tionally heated by a flow of hot inert gas circulated 
through a pipe system 52, under action of a blower 53, 
and heated by heating coil 54. An inlet branch 55 in 
cluding a throttle flap 56 and an outlet branch 57 serve 
to renew the gas in the pipe system. - - - - - - 

Figs. 14 and 15 show a washing device of the gutter 
type which may be provided instead of the washing tank 
6, 7, 8, shown in Figs. 1 and 7. In this case, the fila 
ment tow is passed through gutters 58, over deflecting 
rollers 59, and rinsed by hot water or another liquid 
treating agent dripping onto the filaments from sprinkling 
pipes 60 which, as shown in Fig. 15, are arranged above 
their gutters, these parts being shown tilted by 90° in 
Fig. 14 to permit a clear illustration. The water is col 
lected in the gutter 58 and discharged through the pipe 
system 61 as diagrammatically indicated by the respective 
aOWS. 

Some practical examples of carrying out the invention 
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will now be described, referring to the drawings by the 
respective reference numerals. 

Example I 
A filament tow of a total titre of 200,000 den. and a 

single titre of 16 den., produced of polymeric epsilon 
caprolactam by continuous polymerisation and subsequent 
spinning of the melt containing 10 percent of monomeric 
and lowly polymeric lactam is stretched between the two 
roller aggregates 3, 4, at a ratio of 1:4.0 to a single titre 
of 4.0 den. and then passed, with a reduction of speed 
of 6%, caused by a correspondingly lower speed of the 
drawing-off roller, and at a speed of 40 meters per min 
ute, over the two rollers 7 rotating in the washing tank 
6, in which the tow is treated with boiling water for a 
period of 80 seconds, whereby the spinning preparations 
and the water-soluble constituents of the fibre substance 
are dissolved, the latter down to about 1.5% by weight. 
From the washing tank the tow is drawn at the same 
speed into the tank 10 provided with deflecting rollers 9 
and on this occasion is provided with about 0.5 percent 
by weight of a conventional softening agent. The ten 
perature of the bath with the softening agent amounts to 
35 C. Then it passes to the drying cylinder 11 rotating 
at the same speed and heated by steam to a surface tem 
perature of 115° C. After a treatment period of 60 sec 
onds the tow enters with an amount of moisture in the 
cable of 3.0 percent into the chamber 17 of the crimping 
device 15 which is heated to 125 C. (wall temperature). 
The crimped, largely conglomerated, still hot material is 
forced through the discharging channel 20 while main 
taining the curliness, i. e., without draft, and then drawn 
into the cutting machine 22 through the braking device 
21. The staple fibres of 100 millimeters length obtained 
by the cutting are blown into the store tank 25 and then 
compressed into bales. The fibre material thus obtained 
can be worked up into top and spun in normal manner. 
It is even possible, in case of medium numbers of yarn, 
to do with cards only, since the fibre is pure and free 
from neps. 

Example 2 
The fibre material is treated in the same way as de 

scribed with reference to Fig. 1, but the period of drying 
on the drying cylinder 1 is reduced to 25 seconds. The 
tow running off from the drying cylinder 11 has a moisture 
of 5.5 percent by weight. It is possible to obtain a titre 
of a dull lustre which is very similar to wool. The curli 
ness of the fibre (about 10 crimps per centimeter) is very 
fast to boiling. 

Example 3 
A filament tow of polymeric epsilon-caprolactam with 

a contents of water-soluble constituent of 11 percent by 
weight, with a total titre of about 200,000 den. and a 
single titre of 8 den. is stretched in the same way as de 
scribed in Example 1 with a ratio of 1:4, to a single titre 
of 2 den., and then treated in the same way as described 
in Example 1. The filaments arrive at the crimping de 
vice 15 with an amount of moisture of about 2.5%. After 
the crimping the filaments are cut to a staple length of 40 
millimeters. The material thus obtained can be worked up 
to eard sliver according to the cotton spinning process 
without preceding treatment with tannin. 

Example 4 
The filament tow is treated as in Example 3, except that 

the time of stay on the drying drum 11 is reduced to 25 
seconds as per Example 2. The material which has been 
crimped with an amount of moisture of about 5% shows 
a higher stability and can be worked up on the card even 
better than that made according to Example 3. 

Example 5 
A filament tow of polymeric epsilon-caprolactam ef a 

total titre of 170,000 den. is stretched at a temperature of 
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8 
170 and a ratio of 1:5.3 to a single fibre titre of 1.5 
den. and treated further as per Example 4. The finely 
crimped fibre can be worked up in the flat card without 
treatment with tannin and can be spun into fine threads of 
a particularly high tensile strength. 

Example 6 
The filaments are treated as per Example 1, but using 

a filament tow of a total titre of 400,000 den., so that the 
titre of the hindle on stretching amounts to 100,000 den. 
The toy 2 coming from the drying cylinder 11 with a tem 
perature of 110° C. and an amount of moisture of 2.3 
percent is passed into the stuffing chamber 17 of the crimp 
ing device which has been heated to 50 C. The stuffing 
chamber is 30 mms. high, 30 mms. wide and 120 mms. 
long. The load on the retaining flap 19 is adapted so that 
a specific pressure of 6.2 kilograms per centimeter square, 
referring to the cross section at right angles to the axis 
of the stuffing channel, is exerted on the tow in the stuffing 
channel. After the cutting, a very curly material is ob 
tained which can be spun into particularly full yarns. 

Example 7 
The fibre material is treated as per Example 6, except 

that the stuffing channel 17 of the crimping device has a 
length of 600 millimeters and the retaining flap 19 is 
opened. Owing to the friction occurring in the long 
stuffing chamber 17 a sufficient retaining pressure is pro 
duced, even though the flap 19 is open, so that the fila 
ments discharged from the crimping device have a good 
curliness. 

Example 8 
The fibre material is treated as per Example 6, except 

that the tow coming from the drying cylinder and having 
a temperature of 110° C. and an amount of moisture of 
0.8 percent only, is introduced into a crimping device 
whose stuffing chamber 17 is treated to 50° C. and has a 
length of 60 millimeters, a width of 15 millimeters, and a 
hcight of 15 millimeters. The load on the retaining flap 
19 is adapted so that the specific pressure in the stuffing 
chamber 17 amounts to 13.3 kilograms per centimeter 
square, referring to the cross section at right angles to the 
axis of the stuffing channel. The curliness of this fibre 
corresponds to that mentioned in Example 3. 
While the invention has been described in detail with 

respect to certain now preferred examples and embodi 
ments of the invention it will be understood by those 
skilled in the art after understanding the invention that 
various changes and modifications may be made without 
departing from the spirit and scope of the invention and 
it is intended, therefore, to cover all such changes and 
modifications in the appended claims. 
What is claimed is: 
1. A method of producing staple fibres from filaments 

of polyamides composed substantially of condensation 
products of the epsilon-aminocaproic acid containing wa 
ter-soluble compounds of the group consisting of mon 
omeric and lowly polymeric compounds, comprising the 
steps of combining the filaments into a tow of at least 
40,000 deniers, placing a tension on said tow to stretch 
the filaments to a multiple of their length, washing the 
tow with a hot aqueous washing agent, substantial drying 
the tow to a degree of moisture of less than 6%, said 
washing and drying being performed while tension is 
maintained on said tow, crimping the filaments in a con 
tinuous mechanical crimping process at a temperature 
above room temperature while maintaining the moisture 
content at less than 6%, said steps directly succeeding 
each other in this order, in a continuous process cutting 
the tow into staple fibres and opening the staple fibres 
by action of a jet of air blown at the fibre material. 

2. A method of producing staple fibres from extruded, 
freshly formed filaments of polyamides composed substan 
tially of condensation products of the epsilon-aminoca 
proic acid containing water-soluble compounds of the 
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group consisting of monomeric and lowly polymeric com 
pounds, comprising the steps of combining the filaments 
into a tow of at least 40,000 den., placing a tension on 
said tow to stretch the filaments to a multiple of their 
length, washing the tow with a hot aqueous washing agent, 
substantial drying the tow said washing and drying being 
performed while tension is maintained on said tow, crimp 
ing the filaments in a continuous mechanical crimping 
process at a temperature while maintaining the substantial 
dryness thereof above room temperature, and cutting them 
into staple fibres which are opened by action of a jet of 
air blown at the fibre material, said steps directly succeed 
ing each other in this order, in a continuous process. 

3. A method of producing staple fibres from filaments 
of polyamides composed substantially of condensation 
products of the epsilon-aminocaproic acid containing 
monomeric caprolactam, comprising the steps of com 
bining the filaments into a tow of at least 40,000 deniers, 
placing a tension on said tow to stretch the filaments to 
a multiple of their length, washing the tow with a hot 
aqueous washing agent, substantial drying the tow to a 
degree of moisture of less than 6% said washing and dry 
ing being performed while tension is maintained on said 
tow, crimping the filaments in a continuous mechanical 
crimping process at a temperature above room tempera 
ture while maintaining the moisture content at less than 
6%, said steps directly succeeding each other in this 
order, in a continuous process cutting the tow into staple 
fibres and opening the staple fibres by action of a jet of 
air blown at the fibre material. 

4. A method of producing staple fibres from filaments 
of polyamides composed substantially of condensation 
products of the epsilon-aminocaproic acid containing wa 
ter-soluble compounds of the group consisting of mono 
meric and lowly polymeric compounds, comprising the 
steps of combining the filaments into a tow of at least 
40,000 deniers, placing a tension on said tow to stretch 
the filaments to a multiple of their length, washing the 
tow with a hot aqueous washing agent, subjecting it to a 
softening treatment, Substantial drying the tow said wash 
ing, softening and drying being performed while tension 
is maintained on said tow, crimping the filaments in a 
continuous mechanical crimping process at a temperature 
above room temperature while maintaining the substan 
tial dryness thereof, said steps directly succeeding each 
other in this order, in a continuous process cutting the 
tow into staple fibres and opening the staple fibres by ac 
tion of a jet of air blown at the fibre material. 

5. A method of producing staple fibres from filaments 
of polyamides composed substantially of condensation 
products of the epsilon-aminocaproic acid containing wa 
ter-soluble compounds of the group consisting of mono 
meric and lowly polymeric compounds, comprising the 
steps of combining the filaments into a tow of at least 
40,000 deniers, placing a tension on said tow to stretch 
the filaments to a multiple of their length, washing the 
filaments with a hot aqueous washing agent, and then sub 
stantially drying the tow to a degree of moisture of less 
than 4% said washing and drying being performed while 
tension is maintained on said tow, crimping the filaments 
in a continuous mechanical crimping process at a tem 
perature above room temperature while maintaining the 
moisture content at less than 4%, said steps directly suc 
ceeding each other in this order, in a continuous process, 
cutting the tow into staple fibres and opening the staple 
fibres by action of a jet of air blown at the fibre material. 

6. A method of producing staple fibres from filaments 
of polyamides composed substantially of condensation 
products of the epsilon-aminocaproic acid containing wa 
ter-soluble compounds of the group consisting of mono 
meric and lowly polymeric compounds, comprising the 
steps of combining the filaments into a tow of at least 
40,000 deniers, placing a tension on said tow to stretch 
the filaments to a multiple of their length, washing the 
tow with a hot aqueous washing agent, substantially dry 
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ing the tow to a degree of moisture of less than 6% said 
washing and drying being performed while tension is 
maintained on said tow, crimping the filaments in a con 
tinuous mechanical crimping process at a temperature 
above room temperature while maintaining the moisture 
content at less than 6% by stuffing, said steps directly 
succeeding each other in this order, in a continuous proc 
ess, cutting the tow into staple fibres and opening the 
staple fibres by action of a jet of air blown at the fibre 
material. 

7. A method of producing staple fibres from filaments 
of polyamides composed substantially of condensation 
products of the epsilon-aminocaproic acid containing wa 
ter-soluble compounds of the group consisting of mono 
meric and lowly polymeric compounds, comprising the 
steps of combining the filaments into a tow of at least 
40,000 deniers, placing a tension on said tow to stretch 
the filaments to a multiple of their length, washing the 
tow with a hot aqueous washing agent, substantially dry 
ing the tow said washing and drying being performed 
while tension is maintained on said tow, crimping the fila 
ments in a continuous mechanical crimping process at a 
temperature and while maintaining the substantial dryness 
thereof above room temperature, cutting them into staple 
fibres which are opened by action of a jet air blown at 
the fibre material, and treating the fibres with a softening 
agent in the same operation, said steps directly succeeding 
each other in this order, in a continuous process. 

8. A method of producing staple fibres from filaments 
of polyamides composed substantially of condensation 
products of the epsilon-aminocaproic acid containing wa 
ter-Soluble compounds of the group consisting of mono 
meric and lowly polymeric compounds, comprising the 
steps of combining the filaments into a tow of at least 
40,000 deniers, placing a tension on said tow to stretch 
the filaments to a multiple of their length, at least the last 
phase of said stretching treatment being carried out at an 
elevated temperature of the filaments, washing the tow 
with a hot aqueous washing agent, substantially drying 
the tow said washing and drying being performed while 
tension is maintained on said tow, crimping the filaments 
in a continuous mechanical crimping process at a tempera 
ture above room temperature while maintaining the sub 
stantial dryness thereof, said steps directly succeeding each 
other in said order, in a continuous process, cutting the 
tow into staple fibres and opening the staple fibres by ac 
tion of a jet of air blown at the fibre material. 

9. A method of producing staple fibres from filaments 
of polyamides composed substantially of condensation 
products of the epsilon-aminocaproic acid containing wa 
ter-soluble compounds of the group consisting of mono 
meric and lowly polymeric compounds, comprising the 
following steps, succeeding each other in this order, in a 
continuous process: combining the filaments into a tow 
of at least 40,000 deniers, placing a tension on said tow 
to stretch the filaments to a multiple of their length, at 
least the last phase of said stretching treatment being 
carried out at an elevated temperature of the filaments, 
Washing the tow with a hot aqueous washing agent, sub 
stantially drying the tow, stretching once more at an ele 
vated temperature of the filaments, said washing, drying 
and last mentioned stretching being performed while ten 
sion is maintained on said tow crimping the filaments at 
a temperature above room temperature while maintain 
ing the Substantial dryness thereof, and cutting them into 
staple fibres which are opened by action of a jet of air 
blown at the fibre material. 

10. A method of producing staple fibres from filaments 
of polyamides composed substantially of condensation 
products of the epsilon-aminocaproic acid containing wa 
ter-soluble compounds of the group consisting of mono 
meric and lowly polymeric compounds, comprising the 
Steps of combining the filaments into a tow of at least 
40,000 deniers, placing a tension on said tow to stretch 
the filaments to a multiple of their length, washing the 
tow with a hot aqueous washing agent, substantially dry 
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ing the tow said washing and drying being performed 
while tension is maintained on said tow, crimping the fila 
ments in a continuous mechanical crimping process at a 
temperature above room temperature by stuffing while 
containing 6 to 0.5% by weight of moisture and having 
a temperature of 80 to 130 C, said steps directly suc 
ceeding each other in this order, in a continuous process, 
cutting the tow into staple fibres and opening the staple 
fibres by action of a jet of air blown at the fibre material. 

11. A method of producing staple fibres from filaments 
of polyamides composed substantially of condensation 
products of the epsilon-aminocaproic acid containing 9 
to 12% by weight of epsilon caprolactam and water-sol 
uble low polymers, comprising the steps of combining the 
filaments into a tow of at least 40,000 deniers, placing a 
tension on said tow to stretch the filaments to a multiple 
of their length, washing the tow with a hot aqueous wash 
ing agent, substantially drying the tow, said washing and 
drying being performed while tension is maintained on 
said tow, crimping the filaments in a continuous mechani 
cal crimping process at a temperature while maintaining 
the substantial dryness thereof above room temperature, 
said steps directly succeeding each other in this order, in 
a continuous process, cutting the tow into staple fibres and 
opening the staple fibres by action of a jet of air blow 
at the fibre material. 

12. A method of producing staple fibres from filaments 
of polyanides composed substantially of condensation 
products of the epsilon-aminocaproic acid containing wa 
ter-soluble compounds of the group consisting of mono 
meric and lowly polymeric compounds, comprising the 
steps of combining the filaments into a tow of at least 
40,000 deniers, placing a tension on said tow to stretch 
the filaments to a multiple of their length, washing the 
tow with a hot washing agent coutaining additional treat 
ing agents, substantially drying the tow to a degree of 
moisture of less than 6% by weight said washing and dry 
ing being performed while tension is maintained on said 
tow, crimping the filaments in a continuous mechanical 
crimping process at a temperature above room tempera 
ture while maintaining the moisture content at less than 
6%, said steps directly succeeding each other in this order, 
in a continuous process, cutting the tow into staple fibres 
and opening the staple fibres by action of a jet of air 
blown at the fibre material. 

13. A method of producing staple fibres from filaments 
of polyanides composed substantially of condensation 
products of the epsilon-aminocaproic acid containing wa 
ter-soluble compounds of the group consisting of mono 
meric and lowly polymeric compounds, comprising the 
steps of combining the filaments into a tow of at least 
40,000 deniers, placing a tension on said tow to stretch 
the filaments to a multiple of their length, washing the 
tow, with a hot washing agent containing a wetting agent, 
substantially drying the tow said washing and drying being 
performed while tension is maintained on said tow, crimp 
ing the filaments in a continuous mechanical crimping 
Process at a temperature and while maintaining the sub 
stantial dryness thereof above room temperature, said 
steps directly succeeding each other in this order, in a 
continuous process, cutting the tow into staple fibres and 
opening the staple fibres by action of a jet of air blown 
at the fibre material. 
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14. A method of producing staple fibres from filaments 

of polyamides composed substantially of condensation 
products of the epsilon-aminocaproic acid containing wa 
ter-soluble compounds of the group consisting of mono 
meric and lowly polymeric compounds, comprising the 
Steps of combining the filaments into a tow of at least 
40,000 deniers, placing a tension on said tow to stretch 
the filaments to a multiple of their length, washing the 
tow, with a hot washing agent containing a dispersing 
agent, substantially drying the tow said washing and dry 
ing being performed while tension is maintained on said 
tow, crimping the filaments in a continuous mechanical 
crimping process at a temperature and while maintaining 
the substantial dryness thereof above room temperature, 
said steps directly succeeding each other in this order, in 
a continuous process, cutting the tow into staple fibres and 
opening the staple fibres by action of a jet of air blown 
at the fibre material. 

15. A method of producing staple fibres from filaments 
of polyamides composed substantially of condensation 
products of the epsilon-aminocaproic acid containing wa 
ter-soluble compounds of the group consisting of mono 
meric and lowly polymeric compounds, comprising the 
Steps of combining the filaments into a tow of at least 
40,000 deniers, placing a tension on said tow to stretch 
the filaments to a multiple of their length, washing the 
tow with a hot aqueous washing agent, substantially dry 
ing the tow said washing and drying being performed 
while tension is maintained on said tow, crimping the fila 
ments in a continuous mechanical crimping process at a 
temperature while maintaining the substantial dryness 
thereof above room temperature, and cutting them into 
Staple fibres which are opened by action of a jet of air 
blown at the fibre material and treated with conditioning 
agents, said steps directly succeeding each other in this 
order, in a continuous process. 

16. A method of producing staple fibres from filaments 
of polyamides composed substantially of condensation 
products of the epsilon-aminocaproic acid containing wa 
ter-soluble compounds of the group consisting of mono 
meric and lowly polymeric compounds, comprising the 
steps of combining the filaments into a tow of at least 
40,000 deniers, placing a tension on said tow to stretch 
the filaments to a multiple of their length, washing the 
tow with a hot aqueous washing agent, substantially dry 
ing the tow said washing and drying being performed 
while tension is maintained on said tow, crimping the 
filaments in a continuous mechanical crimping process at 
a temperature above room temperature while maintaining 
the Substantial dryness thereof, and cutting them into 
staple fibres which are opened by action of a jet of air 
blown at the fibre material and treated with antistatic 
agents, said steps directly succeeding each other in this 
order, in a continuous process. 
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