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SYSTEMATICS OF METHODS FOR SPINNING MAN-MADE FIBRES

o
W. Ashudowics

The techniques of yarn production depend on the properties of the fibres from
which they are spun. Among these. length, fineness, crimp, sdhesiveness. freedom
from impurities and hyproscopicity are penerally comsidered as of basic importance.
tince they directly affect the layout of machines, the number of technical operations
and the design of the wosking elements.

Theoo basic kinds of textile fibres were in use when mechamized spinning
procenes begen to be developed during the ninetecnth contury and at the bepinning
of the twentisth contury. namsly. wool, cotton and best fibres. Consequently, theee
besic pinning systems were crested and developed in the courss of a steady progress
amd specisdization of yam production. There were thus woollen, cotton, and bast
fibre-wpinning technigues, the first becoming divided into the worsted and woollen
y stem.

Quite a different siuation arose when man-mode fibres appesred. At first they
were procesed on the them-existing equipment. according 10 techniques applied at
that time for natural fibres. Man-made fibres were initially produced in wool or
cottondike varivtios and wpun with a corresponding sy stem, either alone of in blends.
the maiching of the properties of the different fibres being strictly observed.

The seady and rapid growth of supplies of men-made fibses brought sbout the
dovelopment of new spinning techniques designed excruaively for the processing of
wpociflic man-made fibres into yarns for specific end-uees.

Al techaiques for the production of yarn may be divided into the four following
Dosic groups. sccording to the row motoriaks waed: (o) notural fibres, (D) blends of
netural and men-mads fibees, () blonds of two or mose men-made fibses and (d) a
single kind of men-mede fibee.

Al of thews groupe mey be ;bdivided according 10 the properties of the fibres
.“tch-uwnln‘uselﬁoymiﬁblhmvmmﬂm
mﬁqm-cmmmmumuphmocm

It con Do wen in this table thet, of the 22 listed techaiques. nime refor 10 natural
Moos, namely: warsted, wesllen, fine count, medinmcount and waste-cotion,
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METHODS Ol YARN PRODUCTION

Method

Material and length of staple

to

10
11

12

13
14

15

16
17
18
19

tJ
[ ]

Conventional worsted
system

Worsted system, with use

converters

Abbreviated converter
system

Woollen system

Medium-count cotton
system

Fine-count cotton
system

Waste cotton system

Modified cotton
system

Non-combing system
Hackled flax system
Flax tow system

Jute system
Carpetings
Hard fibres

Fine tow conversion

False-twist texturing
Stuffer-box texturing
Air-blown texturing
Undulation
Bi-stabilization
texturing
Core-spinning

Orientation and cutting
of foils

Long and medium-length wool, man-made
staple fibres (70140 mm)

Man-made tow 3.300--5,600 tex
Man-made tow 4,500--5.600 tex

Short wool and reclaimed fibres, man-made
fibres (5080 mm), wastes

Cotton and cotton-like man-made fibres
(28-40 mm)

Long-staple cotton, cotton-like man-made
fibres (36—40 mm)

Cotton waste, man-made fibres up to 40 mm
length, spinning waste
Man-made fibres (50-75 mm)

Man-made fibres (80-120 mm)

Hackled flax and man-made fibres (90— 120 mm)
Flax tow and hacklings, man-made fibres
(90-100 mm)

Jute, man-made fidbres , 140—-200 mm)
Man-made fibres (100-200 mm)

Sisal, hemp, man-made fibres (about 100 mm)
Coniinuous filament tow of 110—-670 tex
total fineness

Continuous filament yam, 2.2-17.0 tex
Continuous filament yarn, 11 -330 tex
Continuous filament yam, 5.5-22 tex
Continuous filament yamn, 2.2-11 tex

Continuous filament yarn, 8.5-17 tex

Continuous filament for core and any staple
fibres for sheath

Granulated polyolefin materials
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SYSTEMATICS OF METHODS FOR SPINNING MAN-MADE FIBRES 3

The good results achieved with dyed fibres in woollen-type spinning led the
producers of man-made fibres to begin the production of spun-dyed fibres. However,
this did not occur in cotton-type spinning, in which dyed fibres are seldom used.

In the cotton-spinning system, man-made fibres are processed alone as well as in
blends with cotton, the spinning techniques being only slightly modified.

Blends of man-inade fibres with flax have been used only on a limited scale.
Recently, however, prospects for an increased use of such blends can be noted,
because certain chemical processes have been developed that can alter the structure
of flax in such a way that its fibres will more readily blend and be spinnable with
man-made fibres. Yarns produced in this way will have the characteristics of flax
textiles. Also, these blends may be spun with both the dry and wet methods.

In the jute system of spinning, man-made fibres are spun alone for the
production of carpets or blended with jute to produce sacking and the like.

Special techniques for man-made fibres

Since man-made textile fibres differ from their natural counterparts as regards
such characteristics as cleanness, dimensions formed at the will of the producer, and
in many physical and chemical properties, special processing techniques have been
developed all over the world to convert them into yams. These techniques vary
widely because they must be adapted to the form of the initial raw material (staple
fibres, tow, fine tow, continuous filament or granulates for foil production).

Converter spinning

Tow-to-top converters permit shortening of the spinning process, making it less
costly. Compared to the conventional combing technique, which comprises seven
different operations, the converter technique requires only three, namely, converting
and two gillings. The resulting top can be processed further, depending on the
end-use of the yarn, in the following ways: (g dyed, blended with wool tops and
combed as a blend; (b) spun raw (undyed) to counts up to 40 tex; or {c) combed and
spun raw (undyed) to finer counts.

Converters are of three different kinds, depending on the principle on which
they operate, namely, (a) fibre<cutting, (b) plain rupturing and (c) controlled
breaking.

The selection of the type of converter depends on the character of the yarns that
can be spun from some varieties of fibres, for example, high-bulk or standard yarns
from acrylic fibres.

A combing plant equipped with converters requires 55 per cent less floor space

and requires 60 per cent less power and SO per cent less labour than one that lacks
them.

The modified cotton-spinning system

As applied to man-made fibres, the conventional cotton-spinning system uses
fibres no longer than 40 mm and of a fineness no greater than 3 den; thicker fibres
would spin only to coarse counts, for example, not below 33 tex. For finer spinning,
the length of fibres is increased to 50, 60 or even 75 mm, and the fibres are mede
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coarser than cotton (2.75 to 3 den). since finer fibres at these lengths tend strongly
to form neps in the yarn. In consequence, fabrics woven or knitted from these yarns
have more of a wool-like character, which is manifested by their handle. draping and
appearance. The cost of production of yam of thiskind is about one-half as great as
it would be with the worsted system. The usual layout of the machines is as follows:

{a) One single scutcher to form laps for feeding cards;

(b) One flat card with wire clothing on the cylinder and doffer;

{¢) Roller draw-frames with drawing devices that are adjustable to actual fibre

length;

(d) One roving frame with a drawing device that is adjustable to the fibre

length;

{¢) One ring spinning frame that differs from conventional frames in having a

suitably adapted two-zone drawing device.

Yarns as fine as 19 tex can be produced with this equipment. If still finer counts
are desired or a better yarn regularity must be secured, this layout must be
supplemented with a cotton-type combing operation. The card would then be
followed by three additional machines, namely, an initial draw-box, a draw-frame
with lap delivery and a combing machine.

The other machines would remain the same. Obviously, the production cost is
increased, but it does not reach the cost level of the worsted process.

The non-combing or semi-combing system

This system is intended only for man-made fibres spun into yamns for
hand-knitting or industrial use, with counts between S50 and 125 tex. Typical
equipment for this system is supplied by such manufacturers as J. Mackie (Northern
Ireland) and Carniti (Italy). A typical layout comprises the following machines:

fa) One mixing and opening picker;
(b) One high-production card with an output of about 100 kg/hour:
fc) Three intersecting gill boxes, the second of which has an autoleveller; and

(d) One ring frame adjusted to sliver feeding, spinning onto packages weighing
1.6 kg each. Frames of this kind usually deliver at one side and are fed from
cans at the other side.

Carpet system

This system is rather similar to the non-combing system and produces yamns of
2,000 to 3,000 tex for carpet manufacture. The layout of the machines is as follows:

fa) Mixing pickers;

(b} One single swift card;

fc) Two intersecting gill boxes, and

(d) Single-side can-feeding ring frames, as above.

, s/Thc: specific weight of the sliver fed into the spinning frame is approximately
m.
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Careful blending of the fibres is of great importance, particularly because
several colour components are conmonly used in these blends, and also because of
the wide variation in fibre fineness. which can range between 20 and 100 tex.

Fine tow-to-yarn conversion

As far as spinning of staple fibres is concerned, this is the shortest process of
yarn production. The fibres are obtained by rupturing continuous filaments to form
a fine tow, which is fed into the spinning machines, breaking the filament into fibres
of a specified staple length and then spinning them with use of the ring frame
arrangement.

These technigues have not yet found wide use because of the high cost of
producing fine tow. Also, yarns made from fine tow have properties different from
those of conventional yarns; for example, they have higher tensile strength and lower
elongation at the breaking point. Consequently, their final destination is for
industrial uses, such as for conveyor belts, nets and sacking.

The most suitable materials for this purpose are polyvinyl alcohol fibres, the
conventional spinning of which isvery much hampered by the accumulation of static
electricity charges on the fibres.

Although none of these techniques is yet in widespread use, several prominent
machine builders have designed devices for this conversion system. At least nine such
designs are known to exist. They may be divided into two groups: those that operate
on the principle of a plain rupturing and those in which rupturing is controlled.

Texturing

The thermoplasticity and great strength of synthetic fibres permits the use of
new methods of processing continuous filaments into high-bulk yams. Developments
in this area have proceeded rapidly everywhere. In 1966 the production of such yarns
amounted to 250,000 tons, and it has probably doubled by this time.

There are several methods of texturing, and the resulting yams are classed
accordingly as follows:

(a) Textured by true or false twist (Helanca, Elastil, Fluflon, Superloft, Elastic

are just a few of about 25 trade marks now in use);

(b) Crimped by the stuffer-box method (Anilon, Ban-Lon, Newlon, Spunized,

Gofron);

{¢c) Undulated by being drawn over a blade-edge (Agilon, Evalon);

(d) Bi-stabilized by re-setting (Astralon, Crimplene, Saaba, Melan, Meron);

(e) Bulked by air-blowing (Taslan, Skyloft, Mirlan, Suflete).

Core-spun yamns

The widely differing properties and specific merits of particular types of
man-made fibres create various opportunities to produce yams of various
compositions. For example, continuous-filament and staple fibres may be combined.
Thus, yams for specific end-uses can be produced. Some examples are a yam that is
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very strong because of its synthetic filament core but that feels soft because cotton
iibres form its sheath, non-flammable yarn with a glass filament core and synthetic
fibres for the sheath. combination yarns and super-elastic yams with cores of
polyurethane filaments.

Oriented foil yarns

The thermoplastic properties of synthetic materials permit their use for the
production of yarns directly from synthetic foils. In this system a polyolefin material
is first made into a continuous foil, which is then cut lengthwise into narrow strips,
later being drawn across a heating zone. The resulting tapes can successfully replace,
for example, jute yarns in the production of sacking or sisal in the manufacture of
cordage. Although sacks made from such yarns weigh only about one third as much
as the usual jute sacks, they are equally strong and more durable.

Techniques such as these decrease the usefulness of jute and sisal and permit the
production of yarns from other fibres in a single operation.



INTENSIFICATION OF TECHNICAL PROCESSES
IN COTTON-SPINNING

by
W. Kiopotowski

All elements of contemporary development of spinning techniques are included
within the concept of intensification of spinning processes, appearing in the form of
constructional solutions and the building of new types of machines that permit
shortening of technological processes and increasing machine operating speeds.

This is important for industrial practice, since the complex development of
spinning techniques has evolved only in the 1960s. 1t was not until quite recently
that radical changes in the systems of mechanical treatment of fibre occurred.
Scientific research and construction works were concentrated in three main
directions of development: (a/ in the automated system of raw material treatment,
(b) in considerable increase of operative machine speed and (c) in the automation of
certain sections of processing. An eloquent example is a comparison between the
operating speeds of machines built around 1950 and those offered for sale in 1966
(table 1).

The introduction of new technical equipment into spinning mills does not
change the essence of the technical processes, but it does revolutionize the ways of
conversion of fibres into yarn and simplify production processes.

TABLE 1. OPERATING SPEEDS OF SPINNING MACHINES

Technical operations 1950 1966

Lap forming* (kg/hour) 150—180 180—220
Carding (kg/hour) —8 15—32
Drawing (m/min) 28—36 250—430
Combing (kg/hour) —S8 25—58?
Roving (rev/min) 500—850 1,200—1,800
Spinaing (rev/min) 8,000—12,000 12,000—18,000

SDess net tahe plaes in the Sew types of sutometed prosessing systems.
O Latest models of combers of Soates.
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Modernized or newly built mills equipped with new machines and auxiliary
devices may, in every respect, be superior to mills built three to five years earlier. for
example, in respect to production per machine unit, in precision of the performed
operations and in automatic process control, as well as in economic respects such as a
lower index of expenditures on buildings, higher efficiency of human labour and
lower production costs. The effects of machine processes are, of course, conditioned
upon higher costs of machines and technical devices, as well as upon proper selection
of machines for particular raw materials and the produced yarn.

Automated spinning systems

Today, the worldwide tendencies in the development of spinning techniques are
the combination of a considerable number of technical operations with the
automated system and automation of the combined lines of production.

It has been possible to realize this in the cotton-type spinning system in a
relatively short period and to combine into a single line of production the following
technological and mechanical operations: feeding the material from the bales,
opening, blending, cleaning of materials, conveying opened and cleaned material to
the carding machines, feeding as many as a dozen or so carding machines with regular
layers of material, formation of card slivers and doubling and conveying the card
slivers to the first drawing frame.

As built by different firms in many countries, two types of production lines
appear most frequently: from bale to card sliver or from bale to the first
drawing-frame sliver. Either system may be economically justified under appropriate
conditions.

TABLE 2. SOME AUTOMATED FIBRE-PROCESSING SYSTEMS

Producer Order of

and country operations Technical characteristics

Platt Bros.  From bale to Consists of four parts connected with the

United sliver after the pneumatic feed conveyor: (1) a group of

Kingdom first drawing- openers, a group of connected opening

frame and cleaning machines, and a two-way

separator; (2) a group of vacuum clean-
ers and 2 two-way separators; (3) an
automatic feeding system and 16 cards;
(4) conveyors for 4 slivers and a drawing-
frame with levelling devices. Maximum
production is about 320 kg/hour.

Platt Bros.  From bale to Conmsts of three parts connected with

United card sliver the pneumatic feed conveyor: parts (1)

Kingdom and (2) are as above, and part (3) has 24

cards that deliver coiled sliver into cans.
Maximum production is 480 kg/hour.
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TABLE 2 (continued)

Producer
and country

Order of
operations

Technical characteristics

Ricter
(“Aero-
feed” type)
Switzer-
land

From bale to
sliver after the
first drawing-
frame

From bale to
sliver

From bale to
sliver of the
second drawing-
frame

Consists of four parts connected with the
pneumatic feed conveyor: (1) a group of
pluckers with an electronic feed-control
system and feeders; (2) a group of open-
ing, cleaning and blending machines; (3)
a group of fecders each feeding ten cards
pneumatically; (4) a conveyor and a
drawing-frame equipped with electronic
auto-levelling and automatic can-chang-
ing devices. Maximum production is
from 600 to 800 kg/hour.

Consists of two parts: (1) a cyclical
plucker with 8 to 10 cleaning points;
(2) 8 to 10 hopper feeders and 8 to 10
cards. (The hopper feeders ensure regu-
larity of the layer.) Production is about
200 kg/hour.

Consists of four parts: (1) a cyclical
plucker with 8 to 10 cleaning points,
(2) 8 to 10 weighing feeders and 8 to 10
cards; (3) a conveyor of card slivers, and
breakers equipped with automatic level-
lers; (4) a wheel transfer system to move
cans from the breakers to the second
drawing-frame, with automatic sliver-
doubling devices. Later stages, as far as
winding and transfer of the yam, are
connected with special clevators and
automated devices for conveying the
intermediate products to further proces-
sing stages,

Consists of three parts: (1) a group of
openers of the Triltzschler type; (2) a
group of opening, cleaning and biending
machines with pneumatic card-feeding
systems; (3) 16 high-production cards of
the Maxi-Cleen type. Production is about
400 kg/hour.
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It should. however, be taken into consideration that there appear to be wide
differences between the automated systems built by different firms: for example, in
the arrangement and number of machine units, in the effectiveness of operations of
the working elements, in the manner of connecting the machines, in the construction
of the feeding arrangements and in the measuring and control system. as well as in
other technical details, which may influencc the sclection of machines for the
intended production in a decisive way.

Table 2 lists some firms that build automated systems for fibre processing.

These examples indicate the real technical differences between the groups of
machines offered for elementary mechanical processing and simultaneously lead to
the three following conclusions:

(a) Aggregation of machines in the cotton-spinning system is an accomplished
fact, as a result of which there is progress from intermittent-type spinning
into the automated processing system at the earlier stages of the processes;

(b) The aggregated groups of machines generally assure an adequate degree of
mixing of the blended fibres, but with blends of natural with man-made
fibres, and particularly with synthetic fibres. strict maintenance of the
proportions of the components is difficult.

(c) Selection of suitable types of devices for determined types of materials and
for a programmed production of yarns requires keener technical and
economic analysis than does the selection of machines for the conventional
type of material processing.

Increase of machine operating speeds
Carding machines

Technical progress in the sphere of buil ling of cotton-type carding machines has
lead to a fivefold to sixfold increase in the output of these machines. Carding output,
which until recently was limited to 4 to 6 kg/hour, has been greatly speeded in newly
built or modemized mills. At present almost all spinning-machine producers offer
carding machines with production capacities of 20 to 30 kg/hour and aswre
achievement of such production rates under definite operating conditions. Many
factors influence the production rate of newly built cards. Among these are the
following: (a) accclerating the operating speeds of the licker-in up to about 1,000
rev/min and the cylinder speed to 300 to 400 rev/min, as well as (most frequently)
the application of web-doffing devices from the doffer with aid of a suitable
arrangement of rollers; (b) installation of metallic coverings on the main cylinder and
doffer; (c) very accurate regulation of distance between the working elements; (d)
installation of casings in the doffing and pneumatic devices zone which remove dust
and debris from the machines; and (¢/ equipping the carding machines with grouped
or individual devices to remove the wastes from beneath them.

This fivefold or sixfold increase in card production has permitied solution of the
problem of connecting the carding machines with the opening and cleaning machines.

Almost all types of carding machines are adaptable to feeding by laps formed on
conventional scutchers as well as by loose layers of fibres delivered from chutes in
the automated system.
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It should, however, be stresscd here that there are differences of technical
features between the types of machimes built by different firms. The vast progress mn
technical sciences and independent ndividual solution of ¢onstrictional problems
has contributed to this. which is made clear by the technical characteristics of cards
produced by a few machine makers, as shown in table 3. No less interesting are the
techaical features that are typical of the machines of ther producers. For example,
there is the Ace-Card type of convertible carding machine built by Gunter and Cooke
in the United States. a peculiarity of which is control of ar-flow and 4 wctional way
of machine cleaning. Of particular interest is the small diameter of the doffer barely
305 mm.

Drawing frames

The effectiveness and output of drawing trames for cotton and for men-made
fibres of the cotton type have been greatly increased. The operating speed of drawing
frames has had a tenfold increase during the last ten or twelve years. With the
increming working speed of these machines, the number of delivery units has also
changed. At a speed of up 10 40 m/min these machines were usually busit a¢
6-delivery machines. at a speed of about 150 m/min as 4-delivery machines. at spoods
of 200 to 250 m/min as 2-delivery machines; and finally , st speeds above 400 m/min
as 1-delivery machines. Roller drawing frames built currently by numerous machine
producers work at speeds of 200 to 250 m/mén. The Mercury drawing frame of Platt
Bros. of the United Kingdom and the DD type drawframe of Seco-Lowell of the
United States are characterized by specds sbove 400 m/min. Table 4 presents some
data regarding drawing frames.

Technical progress in drawing frames wae not, of courss, confined exche
siv:ly 1o increasing their operating speeds. AN high-speed drawing frames are
equipped with pneumatic flees and dust-cleaning systems. Drawing frames combined
nto automated lines are equipped with auto-levelling devices, based on the principles
of mechanical performance or an electronic system.

New types of drawing frames, which prepare siver for spinming, except for the
process of roving formetion, constitute an aliogether differont group. They deliver
slivers to normal or special short cans or, instead of a Can system, they are equipped
with coilers that wind shivers into bobbin packages by which ring-spinning frames and
spindisle n spinning frames are directly fod.

The former system is used in the Japensse and American machines and the latter
in Dritish (Tweedales and Smaliey) and Caechodovak mechines (Kovo). Drawing
frames forming cylindrical sliver bobbin pechages werk at 2 speed of sbeuwt 30
m/min, 30 their production rate in considerably lower then thoe of drawing frames
that deliver shivers 10 the cams.

Roving frames
The old technology of the wes of reving fronms, which depended upen srict
control of the quality of the semi-products during seversl sages, lost its primery

significance when drafting appliances for ring pinning frames thet permit disect
stoetching of the yarn 10 the desised count, divectly from the

However, roving, s a wperate stage of spinning, hes boon maintsined. thenks to the
twe following developments: (a) the forming of yarn packages inte thapes thet are
conveniont for feeding the spinning ss well s fer contealling the fibee deneity of the
sombproducts by pro-twisting the rovings and (D) s concidersbie incresss in roving
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INTENSIFICATION OF TECHNICAL PROCESSES IN COTTON-SPINNING 15

frame production as a result of the increase in the rotational speed of the spindles.
together with a considerable increase in the thickness of the roving.

When producing rovings of 0.8 to 2 Nm, roving frames built at this time operate
at speeds of 1,200 rev/min or more. For example, the Rovematic FC roving frame,
built by Saco-Lowell in the United States. operates at a speed of 1.800 rev/min.

Yarn package loads on modem roving frames usually fall within the range of 1.5
to 2.5 kg.

The characteristics of some types of roving frames are shown in table 5.

Spinning frames

Modem spinning frames are characterized by the precise performance of all the
working elements and minor parts of the machine. Thanks to this accuracy of
performance. contemporary ring spinning frames built by well-known machine
makers may attain working speeds of about 18,000 rev/min at a traveller speed of 45
m/sec (Model FC of Nuovo San Giorgio, ltaly). In industrial practice, attainment of
this speed of spindle rotation is exceptional, because the strength of the spun
product is usually insufficient to withstand the variable tensions that occur.

Table 6 shows the general technical features of some types of spinning frames.

Spindlcless spinning frames

The conventional way of spinning on ring spinning frames does not suit the
modem tendencies toward increased operating speeds of machines and automation of
processes.

New ways of forming yarns that will be several times more productive than the
conventional ring spinning frames are being sought. For example, the so-called
“open-end spinning” is a new process that is under investigation in Europe, North
America and Japan. This process permits the separation of the spinning, twisting and
winding mechanisms from each other. The possibilities of technical solutions in this
case are numerous, and the number of patents, about 70 of which have been filed,
indicates this. Devices used in this process may be divided into four groups: (a)
devices that operate on the basis of pneumo-mechanical ways of yarn forming,
(b) devices that operate on a pneumatic basis (whirling movement of air), (c) hydraulic
devices (whirling fluid movement) and (d) electrostatic devices that exploit the
electrostatic field for straightening and parallelizing the fibres.

At present, the only practical industrial result of these widespread investigations
has been the recent development of the BD-200 spindieless spinning frame by
Kovostav in Czechoslovakia. This system of yarn formation permits a considerable
increase of production per spinning point, for the following reasons:

(a) Spinning takes place without the traditional spindle-ring-traveller link,
which limits working speed of the spindles and production of the ring
spinning frames,

(b) The twisting element runs at a speed of 30,000 rev/min, as a result of which
the production rate at the spinning point may be from 2 1o 2.5 times higher
than with spindles of high-production ring fraines,;

(c) The yam produced is wound directly into cylindrical packages of a capacity
of 1,000 g;

(d) The machine is fed by slivers from the second drawing frame, which wind

slivers into cylindrical discs.
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18 tODZ TEXTILE SEMINARS: SPINNING

Yarn produced on spindieless Czechoslovakian spinning frames is characterized
by a rather non-conventional structure, a lesser degree of evenness and a somewl.at
lower tensile strength than normal yarn.

At present, the open-end spinning system has not yet acquired significance on an
industrial scale, but it is undoubtedly a future course of progress in spinning
techniques. Along with this, it may be expected that technical solutions that would,
in effect, increase production by more than 2.5 times might be applied in the
processing of fibres with different spinning properties.







AUTOMATIC BLENDING IN WOOLLEN AND WASTE-SPINNING
SYSTEMS

by
B. Sikon

Present developments in woollen and waste-spinning systems primarily concern
the increased efficiency of carding sets and spinning frames, with a consequent
decrease in the labour required for various operations. This in turn has called for
increased efficiency of the preparatory equipment in spinning mills, and the
requirements regarding the fibre blends to be processed in them have also become
more important. A need to mechanize and automate some of these technical
processes has arisen.

Both of these spinning systems comply fully with the requirements for complete
automation, from the very beginning of the process, when the fibres are prepared and
blended, until the yarn is finished. For this reason, the entire technical process has
been divided into three principal stages: (a) initial preparation of fibres, (b)
collection of blend components, their blending and the feeding of carding sets and
(c) condensing and spinning.

At this time the use of an automatic flow line for blends is the most highly
developed system. This is because, in both woollen and waste spinning, blending is of
paramount importance since the production cycle is quite short and carding and
spinning are very much affected by the way in which a blend is formed. To increase
the uniformity of the blend, to ensure the proper opening and uniform dressing of
the fibres with lubricants or other chemical agents, which may influence significantly
the yield in further operation (for example, intensified or shortened carding), many
machine builders have begun to produce special equipment that can be adapted to
the mechanization and automation of blending processes.

A partly mechanized fibre-blending system consists of stationary or rotating
blending and lubricating chambers provided with a pneumatic arrangement that feeds
them with blend components and delivers the blend to mixing devices or fibre bins.

However, in this system the weighing and proportioning of blend components must
be done manually.

Equipment of this kind is supplied by machine builders such as Temafa and
Spinnereimaschinenbsu in the Federal Republic of Germany, by Rieter in
Switzerland and by Davis and Furber Machine Co. and Proctor and Schwartz in the
United States. Some of this blending machinery is described below.

19
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The Rieter fibre-blending system is highly mechanized. As shown in figure 1, the
blend components (M) are manually spread on a feeding table (2), which moves them
to an opener (1), from which. through an air duct (3) they reach a
perforated-cylinder condenser (4). from which it falls onto a lattice transporter (5).
This transporter has both a rotary and a reciprocal back-and-forth motion that causes
the blended material to be delivered in uniform layers, overlapping each other, into a
container (6) with a vertical endless belt armed with pins (7).

Figure 1. Rieter fibre-blending equipment (see text)

The blended material is pressed against this vertical belt by a moving lattice that
forms the bottom of the container. The belt (7) removes vertical layers of the
material, which sticks to the pins, from which the fibres are removed by a stripping
roller (8) and fall into an air duct. From there they are blown to next opening and
blending operations; for example, to a mixing picker.

This equipment is fully mechanized except for the operations of weighing the
blend components and spreading them on the feed table, which are done manually.

The Proctor and Schwartz fibre-blending equipment shown in figure 2 consists
of a large chamber, the bottom of which is formed by a transporter (1). The top of
the chamber is provided with a row of rollers (2). The previously weighed-up blend
components, in quantities proportional to their percentage in the blend, are
pneumatically delivered onto a small transporter (3), which passes them to the rollers
(2), all of which rotate in the same direction. As soon as the layer of fibres reaches
the end of the roller system, every second roller reverses its former rotation, and the
fibres fall into the chamber. This process is repeated continuously, and successive
uniform layers of blended fibres thus cover the transporter at the bottom. When the
chamber has been filled, feeding is stopped, and the rollers at the side (4) begin to
carry away fibres pressed against them by the transporter (1) at the bottom, which is
simultaneously set in motion (c). The fibres thus removed are carried pneumatically
to a picker. Two such chambers, mounted side by side, can be operated alternately so
that one of them can be filled while the other is being emptied, thus permitting
continuous operation. Although this system is highly mechanized, the weighing of
blend components is still done manually.



AUTOMATIC BLENDING IN WOOLLEN AND WASTE-SPINNING SYSTEMS 21

3 2

>’\a \. E \! ' §°~°9e° s

a)

b)

c)

Figure 2.  Proctor and Schwartz mixing chamber (see text)

Mechanized fibre-blending systems for continuous operation are built by
American manufacturers such as Proctor and Schwartz, Fiber Controls Corporation
and Hunter Machine Co., by Spinnbau in the Federal Republic of Germany and by
Platt Bros. in the United Kingdom. Fibre-blending equipment of these kinds include
automatic weighing hopper feeders that weigh the component fibres in the
proportions desired in the blend. They are delivered onto a common conveyor so
that, after it has passed by the last hopper feeder, the conveyor carries fibres that
have been deposited in layers, according to the desired compotition of the blend. The
blend components carried by the conveyor then enter an air duct and are blown into
blending machines or chambers in which they are also lubricated.

The hopper feeders mentioned above can be arranged perpendicularly or
obliquely to the conveyor (as is the case with the Spinnbau equipment). As shown in
figure 3, the Platt Bros. fibre blender, instead of hopper feeders, has chutes (2)
placed girectly above the collecting conveyor (4). The feeding of the biend
components into the chutes is done pneumatically through a perforated-cylinder
dispenser (1). The desired proportions of blend components can be controlled by
adjusting the rotational speed of the feed rollers situated at the output end of the
chutes (3). The material is removed from the conveyor by a stripping roller (5),
which at the same time drives the fibres into an air duct.

The steady and regular filling of the chutes, which is required for the proper
proportioning of the blend components, is assured by the action of photo-electric
cells.

Fully automated fibre-blending machines are manufactured in the Federal
Republic of Germany by the Spinnbau and Schirp companies. Their primary purpose
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Figure 3.  Feeding chutes of the Platt Bros. fibre-blending sy stem (see text)

is t0 eliminate manual operations, the operatives being employed only to supervise
the process. The Spinnbau automatic fibre blender operates as follows. The various
blend components are deposited in separate bins. A <ecial device, controlled from a
panel feeds the components, pneumatically and mechanically, in the required
proportions, into circular mixing chambers (figure 4) through a vertical tubular duct
(1) and a rotating dispenser (2), which drops the fibres onto a rotating floor (3). The
chamber rests on a large platform scale that indicates, because of special calibration
with the empty chamber, the absolute weight of the material that it contains. After
the correct amount of component A has been placed in the chamber, other bins,
containing components B, C etc. are discharged into it in a set sequence. Once the
chamber has been filled, its inner parts namely, the tube (1), floor (3) and mobile
partition wall (4) are set in motion. At the same time the material is drawn away
through suction slots (6) by an air current caused by an exhaust fan (5). The rotary
motion of the wall and floor causes the material to approach the suction slots and a
stationary wall (7). The rapidity with which the chamber is discharged depends upon
the number of suction slots. The fibres are sucked away vertically, down from the
top, and good blending is thus achieved. The blend is blown further on to a blending
machine, from which it is blown again to the next (rectangular) blending chamber,
around which it is spread by a cyclone device that moves slowly along it. From this
second chamber the material may be blown again, either to the hlending machine or
to bins in the card room.

With equipment of this kind, a great uniformity of biesiding can be obtained,
since the material is well separated and manual operations are compictely eliminated.
On the other hand, this equipment is unsuitable for small lots or for multicomponent
blends.

Figure 5 shows the layout of an automatic blending arrangsment that is sdepted
to blends of any type and that also provides a direct coupling of the blending and
carding sections into a single continuous production line. The line compriess hopper
feeders (1) that supply specified blend components, according to their required
proportions, on a common conveyor (2), which passes the material deposited on it t0
an opening picker (3). Two such pickers can be used if required.
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The muterial delwvered By the picker enters an air duct m which & » lubricated
(4) and Mlown 10 2 Mending chamber (3). This rectangeier chamber (a crom-section
of which is shown in the wpper left portion of figuee 3) has 4 capauty thet n
adjustable from 300 10 2,000 kg, deponding on the 10tal weght of the Mend. The
fibres. which have been mined and labricated. are peead by 2 modele Cychone
dispenser m thin horicontal layers untid the chamber i full. No matter how many
libre componemts the blend mchudes. the number of the layers is constant. The
chamber is discharped mechamically by means of 3 verical endlen pinned lattice
sheet which secures a good mixing of fibres. To svoid demage 1o the individuwal layens
of the blended meterial while the chamber n hwing discharged. the bottom of the
chamber is formed by 2 conveyor belt that muves together with the back wall of the
chamber. towards the vertical endiess pinned lotti e sheet pressing the fibres againet
. thus ensurng thewr uniform removal by the ime. If a very accwrate and even
mixing of components is required. and perticulerty when the number of components
is large and their shades different. the bend from ene chamber can be Mown to
amother that operates in the identical wiy. The blerd formed in the mexmng chamber
(5) is moved from it 10 mechanized bine (6) mte which it is depusited in a manner
similer 10 the loading of the mixing chamber. In this way another Mending and
opening sage is effocted.

The bins are disccharged pnoumetically, the materiad boing Wown inte special
containers (7) that feed the cording wts. The numbers and hinds of machenes and
devices that form the swtometic biending line may differ, doponding on the required
output and the composition and weight of the blond. 20 well 2 on the number of
carding sets that must be fod.

in general. trends n the development of fibre-disnding mechinery follow the
limes given below:

fa) The dinplacoment of monuel eporstions by mochenined ontimuwows

srrangements o by compistely automated preduction hnes.

(0) Mschanicel proportioning of Mend compensnts.

{c) Contimuouws propevtioning of Mend companents by hopper feedors for long

and repo sted runs of matorials with very similer compenonts;

(d) Mochanicel weighing of fibees and blonding them n machines of lerge

capacity snd complicated dosign:

fe) A docromss m the mumber of mining stages for bionds with few compenents,

(1) lntonificstion of eponing prevessss by the vee of muse efisstive pisher;

(g) Construction of bionding chembors with vertial dieshonging srrangsments

fer fibee blonds with many componsnts,

(h) Proumstic traneport of fibres to Wweure 3 bettor aponing and bionding ;

(i) Awtomstic hbrication and conditioning of the semponont flduce,

(i} Awtomstic conteed of the flow of matesisl, ite compodition snd its mulstuse

contont

k) L.:qdlinﬁq wachinesy snd cavding 9% inte continusus produstion




CONVERTER SYSTEMS

[
R. Mdwichi

The mew methods of manulscturing staple yarns frem men-made fibres tend 10
tahs advantage of the origing paraliciizstion of fibses, climinate sperfluouws
the production of yorn simpler and cheaper. in the lost few
production of teps directly from

i
|
1
t
i
?

Simple beoshing of the fibees

The woin sdventage of this systom b its simplicity, becouss the stapling
Soought shout by the stevtch-dovdliing forees accurring betworn twe peirs of rellers
tesning
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i the relier spood @iffesonse V;, V', b poster then the weetch capacity of the
% roeslts in the beodhing of single flements. This systom hes drawbecks thet
of the pooduced diver, yarn and fabric. Four of thess are the

fo) Rendumby beshon fibees hove high longth wsaguiarity, which hempers their
further presoning snd lowers the quality of ysrwe sndy from them,
changes thet cccur in the fibees, their steetching
capesity b dhminithed. This praduces increased theinkage of yorn and fabric
mads of bochon fiboss;
fc) Dooching of Rbess domands groet fosces, which to some extont lmmits the
thishnow of the prusssed tow
(d) The meshine must bo very stusdy. bocouse of the necenity of employing
thom gost fesens.
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Controlled breaking system

The principle of controlled rupturing lies in the introduction of a new element
breaker (bar blades) into the breaking zone, which deflects filaments at a certain
angle, thus facilitating and controlling the breaking of individual fibres.

As a result of the introduction of control elements to the rupturing system, four
advantages have been achieved: (a) a considerable improvement of length regularity
of the broken fibres, (b) decrcase of the force exerted on fibres, as compared to the
system of simple rupturing, (c) the possibility of processing thicker tow and (d)
lighter machine construction. The system of controlled rupturing is applied in
industry for producing top from polyacrylonitrile tow, which is then processed into a
bulky yarn,

Fibre-cutting system

Cutting, as accepted penerally in the technology of converting tow into tops, is
based on the principle of bias-cutting of a properly tensioned filamentous layer,
consisting of several tows, with the aid of a cutting apparatus comprised of two steel
roflers. On the surface of the upper (cutting) roller there are spiral knives wound at »
certain angle to its axis. Cutting roller blades are pressed with great force against the
lower (anvil) roller, which has a hardened surface.

Cutting, or rather, crushing, of filaments takes place between the cutting roller
and the anvil roller as a result of the pressure of blunt blades (the thickness of the

spiral cutting edge of the blade is 0.25 to 0.4 mm) against the smooth surface of the
anvil roller.

This method completely eliminates the drawbacks of breaking methods, because
it secures the desired length of fibres and their regularity, involves no structural
changes in the fibres processed and permits processing of tow of any thickness, even
up to about 2 million den.

The cutting system, on the other hand, has two disadvantages: crushing and
presa-joining of fibre ends at the points where they hud been cut, as a result of which
tufts of fibres enter the yam and weaken it locally, and the presence of fibres that
are not completely cut.

Among these types of comvertens omly cutting converters are of any wide
consequence to the textile industry; rupturing converters are only of secondary
importance.

A typical cutting converter is comprissd of a feeding creel, a system of
tensioning-feeding bers and a traversing mechanism for changing the angle at which
the tow layer is fed to the cutting rollers, thus producing a varied linear distribution
of stapled fibres. The cutting roller has spiral knives wound on its forming surface at
an angle of 83° to the axis of the roller. The spacing of the spirals depends on the
cutting length. The knives are blunt, and their cutting edges are 0.25 to 0.4 mm
thick. The roller diameter (knives included) is 127 mm. The knife roller rests on a
smooth steel roller of the same diameter, and the former is pressed against the latter
with the force of about 2.5 tons.
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The biascut layer is then passed to an opening apparatus comprised of two pairs
of rollers (75 mm in diameter) with broad and deep grooves. The upper rollers are
pressed against the lower ones by means of springs. The pre-opened layer is
transferred to an intersecting drafting field, the purpose of which is to open and
separate tufts of joined fibres. After leaving the drafting arrangement, the fibres are
formed into tops, embossed and coiled into a can.

Al cutting converters (for example, the Greenfield (United Kingdom), the
Tematex-Roberts (Italy), the Rieter (Switzerland) and the K-2 (Poland)), are of
approximately the same construction. The Pacific, a converter made in the United

States, is an exception; in place of an intersecting drafting field it has a two-zone
roller field.

The characteristics of the better known and more widely utilized converters, as
well 33 those employed in the Polish textile industry, are presented in table 1.

In the converter method, the required standards for the tow of man-made fibres
must be very much higher than those for the staple fibre system. This results
primarily from the character of the converter process, which, although shorter and
simpler, requires a much higher degree of precision than the conventional process

employed for staple fibres. Furthermore, the raw material must satisfy the following
requirements:

fa) The tow of man-made filaments should be very loose and have high
separability of fibres;

(b) The filaments in the tow must be precisely parallelized, and the tow itself
cannot be twisted. In addition, the tow cannot have crimps or other
deformations that can hinder its smooth cutting;

(c) The tow cannot contain broken fibres, knots, too great a number of
doublings, places in which the filaments cohere and the like:

(d) The individual filaments in the tow must be of the same thickness
throughout their entire length, and they must have the same break
resistance, stretch factor, colour and other characteristics;

(¢) The tow must be given an effective anti-electrostatic treatment that will
assure the correct processing of fibres at later stages of production.

The quality indices for Polish converter tow are shown in table 2. Quality indices

of comverter tops pessing through the converter and two pasmages intersecting should
be similar to those given in table 3.

The use of converters on a commercial scale has shown that even the finest fidres
of all kinds may be processed by this method. Good quality of tow is the only
condition for the correct runaing of the process of top production and achieving high
standards.

The extent to which the tow-to-top techmiqus mey be smployed should be
determined by techmological and economic considerstions.

Experience 10 date in the use of converters in worsied spinning has shown that
they are quite successful in industry and should be employed widsly, whenever
posaible.

Figese | premmts schematically the pomibility of employing the tow-to-top
techaique for the production of worsted yarm containing man-mede fibres, as far a3
the composition of yarn, combination of colowrs and dyeing process are concerned.
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2. Spinning
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TABLE 2. QUALITY INDICES FOR POLISH CONVERTER TOW

Polyester fibre Polyacrylonitrile fibre

Properties 1 n e 1 n

Deviation of mean thickness of

tow from nominal thickness,

max. (per cent) + 10.0 +15.0 +100 +15.0

Thickness irregularity of tow in

1-m segments, max. (per cent) ¢ 20 - 40 +20 + 40

Deviation of mean thickness of

fibre from nominal thickness,

max. (per cent) £100 +150 +100 +18.0

Stretch resistance of fibre in dry

condition, min. (g/tex) 40.0 320 22.8 18.0

Stretch resistance variation

coefficient in dry condition,

max. (per cent) 15.0 20.0 18.0 25.0

Relative resistance in loop,

min. (per cent) - — 5.0 30.0

Bresking clongation in dry condition,

max. (per cent) 520 70.0 350 35.0

Number of crimps in 10 mm, min.

2.5 106 den 4.0 4.0 40 4.0
! above 6 den - - 20 2.0
f Crimping degree, min. (per cent)

2.5106 den 15.0 15.0 16.0 16.0
| above 6 den - -— 12.0 12.0

Crimp durability, mia. (per cont) 00 600 600 600
Shrinkags of fibres, max. (per cont) - - 4.0 40

Number of cracked fibees on tow
suriace in ons metre of tow, max. 15.0 3.0 15.0 30.0
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TABLE 3. QUALITY INDICES OF CONVERTER TOPS

Polyester fibre Polyacrylonitrile fibre

Properties
1 n 1 n

Thickness of top
(weight of 1 running metre) 17.0+20 17.0+2.0 18.0+20 18.0+20

Thickness variation
coefficient, 1-m top segments,

max. (per cent) 4.0 55 4.0 35
Top fibre length dcviation
coefficient According to the demand of the client

Deviation from nominal
mean thickness,
max. (per cent) 10 10 10 10

Impurities
contents of tufts of press-
joined fibres,

max. (per cent) 0.07 0.13 0.10 0.30
number of fibres stuck
together, max. (per cent) 0.01 0.0 0.05 0.10

number of tufts of short
fibres in 1 running metre

top, max. 20 40 3.0 5.0 !
Breaking strength of 1-m top  35.0 250 30.0 20.0 ,
Content of under-cut fibres
in top, max. (per cent) 0.3§ 0.50 0.50 0.80
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THE SPINNING OF MAN-MADE FIBRES
by

R. Joiwicki

The man-made fibres, each of which is characterized by its own
physico-mechunical and usability properties, are usually processed in spinning mills as
blends of two or more. The employment of multi-component blends is determined
by technical, utilitarian and economic factors. The products of blends of man-made
fibres are distinguished by remarkably better useful properties, pleasant appearance
and handle. This results from the different advantageous properties introduced by
the individual components of the blend. For instance, one can blend polyester fibres,
which have high tensile strength, abrasion and crease resistance and which are not
hygroscopic, with viscose fibres that are characterized by high hygroscopicity and
thus obtain a product that is resistant to wear and creasing, as well as being
hygroscopic. Even greater improvement of the useful properties of the products may
be obtained if blends of three or more components are employed, for example
polyester-polvacrylonitrile-viscose fibres.

The properties of the blend products are determined. in the first place, by the
proportion of particular yarn components, but the appropriate selection of length
and thickness of the component fibres is also of great importance. The length,
thickness, and bending strength of the fibres determine their location in the yarn.
While the longer and finer fibres tend to work toward the centre of the yam, the
shortcr and thicker fibres tend tu form the outer layers. To obtain the uniform
intermixing of fibres, the parameters of the component fibres should be chosen in
such a2 way as to eliminate the possibility of such autosegregation of particular
components during yarn formation.

The same is true of biends of wool and man-made fibres. The proper choice of
length and thickness of staple fibres determines the character and the properties of
the yarn produced. If it is desired that the wool fibres form the outer layers of the
yam and the chemical fibres locate themselves in its centre, the length of man-made
fibres should be much greater than that of the wool fibres. In blends, howsver, if a
uniform mixing is desired, the length and length distribution of wool and man-made
fibres should be equal or nearly s0.

The thickness of man-made fibres added 10 wool should always be less than that
of wool fibres, in order to improve the spinning properties of the blend.

n




THE SPINNING OF MAN-MADF FIBRES

Typical technical process for polyester-wool and
polyester-viscose fibre blends

The polyester-wool blends are usually processed according to the technical
process shown in figure 1. The process of converting the polyester fibres from raw
matcrial into finished yarn cousists of eight production stages:

First stage: Production of polyester tops by means of converting or carding and
preparation of the tops for dyeing by using two passages of drawing frames.

Second stage: Dyeing of the polyester tops in high-temperature equipment. This
is followed by applying the anti-electrostatic preparation and drying the tops on
cylindrical drums.

Third stage: Blending polyester sliver tops with wool tops prepared and dyed by
conventional wool-processing methods. In this stage these two types of tops are
joined on the blending machine and subsequently drawn on the intersectings. then
combed on the rectilinear or circular combers and finally, in order to straighten them
after combing, the tops are again drawn on the intersectings. (The process of
blending may differ in its course and number of machines employed, depending on
single- or multi-coloured blend.)

Fourth stage: Preparatory spinning of blends on preparation machine sets of the
continental system (French or New Bradford system).

Fifth stage: Fine spinning on ring spinning frames.

Sixth stage: Doubling of yarns, together with yam clearing on capacitative (for
example, Qualitex) or comb slub-catchers.

Seventh stage: Twisting of the yarn.

Eighth stage: Winding of final yarn on cross-wound cone packages.

The spinning process of polyester-wool blends is long and comprises many
expensive operations, such as combing of the blended tops. The blending process for
polyester (Elana in Poland) and wool slivers prior to delivering them to the
preparatory machine set must be particularly extensive, because the blending of the
polyester and wool fibres is very difficult. In the case of production of yarn from
polyester and viscose fibre blends, the technical process is much simplified, for the
polyester fibres are used extensively as staplecut fibres, dyed in the loose state and
blended with viscose fibres prior to carding. The course of the technical process for
the polyester-viscose blends is shown in figure 2.

The production of yarn from pure polyester fibres can be simplified still further
by the use of converters for the production of tops.

Spinning technology of blends of polyamice fibres with wool
and with some other man-made fibres

Polyamide fibres are processed in worsted spinning mills of the French or
English systems in blends with wool and viscose fibres. In the French system,
polyamide fibres of 3 to 4.5 den thickness and 80 to 120 mm staple length are used.
In the English system. fibres of S t0 12 den and staple length above 120 mm are
used.

The polyamide fibres can be dyed in loose material, in tops, in yarn, or as woven
cloth. The application of fibre preparation after dyeing can be carried out during the
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final after-dyesg bath or cam be applind 10 the siveady dered fibre. with the ad of
wrayers. [o reduce static olsctrty i the Abres durmg processing. the followmg
atmoaphen: conditivns showld be memtamed for |00 per cent poly amede fibres. b
10 TS per cont humidity and 2 temperature of 23 or 24°C for wook-poly smde
Mends. 75 10 M) per comt hunudity snd s tempersiure of 217 or 247C. The Mendmg
of polyamede fibres with other Abves may tahe place m loose meterial prioe 1o
carding, i 10ps pror 10 combing of I tope In the preparstory et

For the processing of polyamide fbres in the French sy stem. preparatory sty
with nterwctings should be chomsn. The wee of the smollest number possible of
mtersectings 1 recommended. Dvafts should be smeller than those for weel The

course Of Ipinning provess is pressnted n table |

TABLE 1. SPYNNING PLAN POR POLY AMIDE FIBRTS

7 ouding Dolivery
rop weoight top weight
Markine (o/m) Donbling Draft (8/m)
1 Datersecting 1” ¢ ] 12
11 Dmtorsecting 12 ) 64 5.6)
111 Datersecting 3.8 2 34 200
IV Intersecting .68 1 44 6.™N
Reoving frame o 1 10.4 0.2%

Spinning techaslagy for praconing pely scryloniteile Rbves
inte bulk snd standerd yerm

Poly rylontride fibses con be presesssd in wersted spimning mills i »

mous state. m Sionds with woal and i bisads with other man-meds fbses.

Yarns from 100 par cont poly sceyioniteils fibees shewid be produced frem tow
by the tow-te-top sy em. Dyoing of Abees for hemagonoens non-bully yorme theuld
be carvind owt in mass or i tow. Dyoing m tap extonds the techauingical procen
rasees the costs. Aoy dyoing in top. an additionsl eperstion of combing is necowusry
for v arme of 40 metric sount or higher.

Yars consistmg of puly ryloniteilovisons fidee bloads should bs produced
from staphs fibees with the aid of the card systom. Dyoing thould be corrind out with
the mud of the pigment mothed or in the losse stale priov to carding.

Bully yorms compomsd of 18D por cont polyscrylomiteie fbses or from
pody s ryhnttadevusens fibee bionds shouid o preduced from Abses Jyed I maes or
m tow of from non-dyed Abess. Dyewng thould ishe place ondy i yorn ov in finidhed
prodach ofer the varn av praduct had boon theund .

Normel and buiky yarms from homege seus pely scryloniteils fbees dhould be
made From tow 2 dwortened low-00-4up 5y oM.
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The full 30t of machinery fur the production of bully yarm from tow comprises.
fust. for the preparstion of Mbrowe tup frem tow. 2 Turbo-Stapler comverters.
Turbu-Setter drying shembage chamben and | Hood drawing frams for aligneng fibre
length in tops and for bivnding of sheunk and undhrunk fibres. ( AN of these machines
sse Ameran.) Afverwerds. 2 7-pessage 2t of machinery for the produc tion of roving
and yaen in required ( table 2).

TABLE I SEVEN-PAMMOE SET OF NACHINERY FOR THE PRODUCTION
OF ROVING AND YARN

Number Nusmbor

of of Raenge of  Delivery
Mhoads  dolivored Number Range  doiwery  spoed
e rope of of top woight  renge
Aarhing masking f(eans)  dowblings dvapee  (g/m) fe/ moim)
Pindvaiter
intoresting 1 1 0 =12 -2 wpwll®
Piadvahor
imtovressting 3 2 4 =12 15—~ wwip
Padveher
imtorssuting 3 4 4 =12 1910 wwlile
Potadvaiter
intoressting 4 4 s o= -0 wpu P
Petadvaitor
intomenting 4 4 9 =0 >3 wpe W
Rovingfams &3 - ] 010 00—
1800w wpo 22
Ring cpinning
fvame r - | | - 19—

Bws o N2




TEXTURED YARNS

L
A. Khaho

The thermoplastic properties snd high stength of synthetic fibres have modes #
posible 10 evolve new methods of manulacturing textured yarns from filaments. The
result of texturing is first of all & changs in yarn structure. In the course of
thermo-me chanical treatimemt, changss are made n the arrangement of fibres and in
the structure of yarme made from them, which acquire new features thel make
powible their immedivte uee, chinuinating ths pinning process completely n the
production of knetted articles and fabrics. Furthermore, the wee of textured yarme
permits a conviderable incresse of variety by piving the finished articles new phy sl
and mechanica properties that cannot be acquired when comventionsl yarns are vaed.

This technology hes been developing rapidly in o countries. In 1966, the world
production of these yarns resched 250,000 tome, and it i expected that withn the
next two or thiee years this figure will be dowbled.

Metheds of manuiacturing to\iured yarms

There are veverd methods of texturing flements. each resuiting in yaene of
differing properties.
According 10 the method of texturing, one con distinguish the five following
Kimds of y arms.
f€) Stretch by methods of seal or fades twist (Hotanca, Elestid, Fiuflon,
Superioff and about 23 other trade names);
(h) Crmped by suffor-bon method (Anilon, Ben-Lon, Newlon, Spunized).
¢) Curled by odge crimpmg methed (Aghon, Evalon ),
(d) Br-viabrdiaed by the msthod of repested sabiisation (Astralon, Crimplons,
Suabu ).
(¢) Loovped by the se-tontusing mothed (Toslen, Shyloft, Mulen, Sufiets otc.).
Taking the properties of variows types of tenturd yarne inte considorstion. they
moy be divided e the two Dosin guups of swetch (olestic) snd bulkod yarne
(hgues 1). The couontinl footuses of wovich yorms ase their gooet slasticity smd
slungetion. reeching in some cases to 380 por cont. The foatuse that gives the meetch
characteristvs 4 the pormonent twisting tondoncy cowesd by the oposetion of
twisting momsnt e the slementary Aiboos of the yon.

»
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Bulked vams. however, show no twisting tendencies and are charactenzed by a
conwderably lower elongaton. wiich ensures a greater dimensional stabiity of the
fimshed product. The oldest way of texturnng yarns i the production of elastu yarn
by the rea-twist method and comprises five operations: twisting, stabdizing on
bobbins. untwisting back to the zero pont. plymg two vams with Z and § twists, and
re-twisting. Because of s very low efficiency. this method K fallng out of use
Texturmg by the false-twist method has found the widest applation in hosiery and
elastic products.

About 80 per cent of the textured varms presently produced are obtamed by this
method. which conmsts n giving the twist. stabihiz mg it 1 4 heater. simultaneoudly
untwisting it i the reverse diwection by a false-twist element and cross-wimding on
hobbins.

The false twist acting on 4 plasticived fibre leaves the effect of alternate real
twist. This techmigue of texturmg i also developing very rapsdly 1 respect to
machine development. In the tirst machnes of this type. the Talw-twist spindtes ran
# 60,000 rev min. but now machmes are being built that run at 300.000. 400.000
and S00.000 rev men. with the prospect that speeds of | mulhon rev inm may be
Atained in the near tuture.

Table | prewents 4 wirvey of the most up-to-date nuachmnes for the produc tiom of
textured yarns by the false-twist method e well 45 the names of the lewding world
producers,

The most recemt friction methods of gving false twist, introduced m Japan and
Fmnland, make 1t possible to attamn the speed of 3 milhon rev mn.

The second growp comprises the bubked yarms which, & has heen noted, have a
conwderadly vinaller elongation than stretch yarns. The distmctive feature of bubked

TABMF | MACHINES FOR THE PRODUCTION OF TEXTURFD YARNS DY
THRE FALSE - TWIST MEF THOD

Rev/nmin

Model Buiider { moaniomenn )
G 12 E. Scragg, United Kingdom 400,600
KRZ - 2% Friedvich Unds, Fodoral Ropublic of

Goermany 300,000
Ne - 193 Lessens Corp., United Soatn 345.000
TES - ™2 Nasionale Cogne, Ialy 490,500
ARCT -Fi- 400 ARCT, France 400,000
ARCT - FT, ARCT, Frasce 380,000
FZ-25 Heberiein, Switseriond 356,000
Bormag Barmer, Foderal Ropublic of Gormeny 350,600
Sotena FT .. SM ¢t T, Franee

400,000
AM -1 Khnger Manulacturing,
United Kingdom 700,000




TEXTURE D YARNS .

yarns is thewr marked increase ol voluine with onhy a neglwible increase n weight.
The most usual methods of producng bulked varns are the stuffer-box nwthod and
bi-stabiz ation,

Stuffer-box crmped yarns can be used ether for knitted articles €100 10 300
den) or tor tufted carpets (1.000 to 3.000 den).

Yarns looped by the air-texturing inethod are different tromn the others. They
are characterived by less bulkiness and are mosthy used in fabngs,

One can also obtain bulky yarns by using the so-called “knit-unknit” techuigue,
which conssts in stabilizing and unsewing knitted articles made of smooth polvaimide
yarns. Articles made of this reknit yarn are bulky .

The limear speeds of texturing by various methods are 4y todlows  with

Tabse-twist. 100 to 600 1y . air-texturng. 300 i min. crimping. 150 m min: and
curhng, 100 m. man.

Properties of textured varns and their uses

the propertres of yarns textured from filaments are different from those of
tradutional yarns. Changes of manufacturing parameters aways resslt m 2 change of
yarn nature. whereas n the production of comventiond yarms the miluence of 4
techoical provess w much simeller In the production of textured yvarns from a raw
materinl of defined physcal properties. bme can Obtain seversl types of yam that
differ in thew construction and consequently in their propertms.  Simubtancous
thermu! and mechamical treatments. whike Changing both of these factors tfor
example. an clevation of temperature attended by o decrease of presSmiIe  or vice
verst) mcreanse the mumber of properties the yarn can acquwe n the process of
ex turmg.

Figure > shows the mierdependence of elongation and load obtained for
textured yarns produced by different methods. The tests were made on an Apperatuy
of the Instron (United Sates). with the dmstance of jaws being set ot SO mm and the
mitiol Joad at 200 mg. Before the test the yarn wound on skems. was wimected to
the action Of sieam ot the temperature of 10U°C for 1S mmutes.

The choractermin featuse of textwred yams is the complexity of thew
elongetion. which may be divided o 1he straghiemng elongstion and elongation of
the yarn substance. The wrmghtening ehongation i the extent of yarn stretch or
crmpmg. the stability of which w determuned by meume of the wr-called elasti
elongstion. In the ation of loads Cauwng straightenng slongation. the yarn
whstance remuing imtact. However. ome canmot esablish the hme between the
sraightoning ¢longatior and the elongation of the yarn sbstunce on tensile tertmg
mochmes becawes the mertia of this type of apparatus i 10w grewt.

As can be wen from the curves m figure 2. stretch yarns ase characterived by
exceptnally large stvaightoning clongation (represemted by the curve section near
the sbeciosn) It enconds 10D per coamt. for both the yarn stretched by the red twint
method (Melencs) and that stretched by the false-twist method | Elastal). 1t can adeo
be wwen that there s grester clongation of these yar than can be noted in bulked
yarns. The meusuee of etongation incressss of stretch yarms is the value reach at the
breaking Joad, which ranges. according 10 the way of curling. from 300 wp to 300 per
cent. Bullied yarms generally show much lower edongations. and theve ave differences
among the various types. In this group the crimped yarms have the largest shongetion
and the lovped yams the smadlest.
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TABLE 2. INFLUENCE OF TFXgIING METHODS ON THF Fl ONGATION
YARNS

Elongation ot the  Breoking elongation,

Kind of load 0/ 8.9 ¢ approximate val-wes

Kind of yarn raw materiald {per cent) {per cent)

Stresch PAS or PES 104—T72 380—300
Crimped PAS or PES 32—34 )

Curled PAS 20 7
Bi-stabilized PES 10 »

Loop PAS or PES 212 2320

Weel Wool 1.5 19

Cotten Cotten ns 6

*PAS-poumits “uRt"; PRO=putpsster ‘ulk".

In tabie medchmbmv&nnﬂhkﬁm’bﬁg.wwh
appronimetely oquals the straightening ehongation of steetch yarn, an well o the
values of breaking ehomgation. For the she of compariosm. the values 1or wool and
cotton yarns have sho hoon piven.

The raw moterial from which the yorn is made in of some mportance sdthough
8 con be wen from table 2. it is the method of texturmg that has the greastest
nfluonse on elungstion.

At noted abuve. the diffesence of elongation betweoen the steetch and bulked
ynhmwuhhﬁhﬁhdlﬂwymm’mm
groups. The other cosontial fontuse . which permits cloar distingtion betweon the twe
mhhnmdlm”nh”ﬁnno{mwhym.

This momont appears bocawer the yam is twisted in twe diections. of which
only one bocomss uabiliced. In thin situation untwisting does not lead 10 the

TABLE S YARN SMRINKAGE IN STEAM OF WP C

Kind of yorn Shrinkage (per sone)

L
”
S
[
e19
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TEXTURED YARNS

equilibrium n the fibre arrangement but gves rse to lasting tendencies towards
twisting in the direction that has already been sabilized. This feature gives the
articles made from curled yarns a special and distinctive Chpelike appearance.

Yarn shrinkage in an indication of the nature of the finished product. Shrit kage
n steam at the temperature of 100°C for textured yarns is shown in table 3.

The uses of these various vams are conditioned by properties given to them by
differemt methods. Table 4 surveys the uses of textured yarms. Nearly all of the
anortmemt groups produced from natural fibres and chemical staple fibres have heen
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FOREWORD

This publication is the second of a series devoted to textile engineering and
closely related fields. It is part of the Training for Industry Series published by the
United Nations Industrial Development Organization (UNIDO).

Rapid world-wide increases in population and industrialization are reflected in
the textile and allied industries. In any ranking of human necds, fibres and textiles
for clothing and industrial purposes are second only to food-stuffs. The continuing
quantitative and qualitative changes in textile production require the broadest and
most complete dissemination of information in this important area.

The purpose of the present series is to make available to the developing countries
the most recent scientific and technical information in order to help them to
establish textile industries or to improve the effectiveness and economic viability of
existing textile industries that are still in the earlier stages of economic development.

At the suggestion of UNIDO, with the support of the authorities of the Polish
People’s Republic, a post-graduate in-plant training course in textile industries was
held in £6d4 from May through September 1967. The course was repeated from May
through October 1968, and its content was modified and up-dated on the basis of
experience and new information. 1t was repeated again in 1969 and it is planned to
continue this programme, up-dating its subject matter and improving its usefulness to
the textile industries of the developing countries. It is on these courses that the
present series is based.

The courses were organized by the Textile Research Institute in LOdf with the
object of training a group of already highly qualified specialists in all branches of
industry relating to textiles. Under normal conditions, such training would require
work in mills and in research and development over a period of several years.

The courses give the participants an opportunity to become acquainted and to
do actual work in conjunction with some of Poland’s leading research centres and
industrial enterprises, and to discuss with experts problems connected with
techniques, technology, economics, organization and research in the field of textiles.
In organizing the courses, the Textile Research Institute endeavours to co-ordinate
the content of theoretical lectures, technical discussions and practical studies in
laboratories and mills, covering all the fundamental problems of textile industries.

The main object of the seminars is to adapt the broad range of problems
presented by Polish specialists to the direct needs of the developing countries.
Lectures by the research workers of the Institute formed the core of the programme.
The lectures do not review or repeat the basic problems usually studied at technical
colleges and high schools in the course of normal vocational training, rather, they
deal with subjects most often of concem to the management and technical staff of a
textile enterprise.




The lectures, as presented in this series, have been grouped in eight perts: textile
fibres, spinning. knitting. weaving and amocisied procesess. non-conventionsl
methods of fabric production; textile finishing. testing and quality control; and plemt
and power engineering.

It is hoped that the experience gained from thess courses, as presented in this
series, will contribute to the improvement of textile industries everywhere, and
particularly in the developing countries.

The views and opinions expressed in this publication are thoss of the individusl
suthors and do not necesasrily reflect the views of the secretariat of UNIDO.







THE PROCESSING OF WASTE CONTAINING SYNTHETIC FIBRES

by
B. Sikora

All over the world, there is a constant rise in the production of synthetic fibres
and a4 concomitant rise in the production of products made from them. In
consequence, there has been a simultaneous and constant rise in the amount of waste
that contains synthetic fibre and a development of the production of articles made

from it. This is especially true of waste containing more than 40 per cent synthetic
fibre.

The sorting of waste that contains synthetic fibres

The first and fundamental condition for the rational exploitation of waste with a
synthetic fibre content and its correct processing is proper sorting. This should be
guided by technological usability (spinning and non-spinning), the synthetic fibre
content (up to 40 per cent synthetic fibres and more than 40 per cent synthetic
fibres), 100 per cent synthetic fibres, blends, the kind of product (knitted fabric
cuttings. woven cuttings, tangled yarn threads, hosiery waste), the kinds of synthetic
fibres contained in them (polyamides, polyesters, polyacrylonitriles etc.), the form of
the synthetic fibres (continuous, continuous curled, cut) and their colour.

By carrying out the correct sorting of waste according to jts properties, it is
possible to apply suitable treatment processes and machines for given kinds of waste,
to obtain from them high quality pluckered fibres with great technical value, and to

exploit them correctly and rationally for the production of yam on suitable
machines.

The characteristics of machines for cutting, pluckering, defibring
and spinning synthetic-fibre waste

The basic groups of machines used for the processing of waste are those designed
for treatment (cutters, tearing machines, defibrators), blending (mixing equipment)
and the formation of rovings and yams (carding sets and spinning frames).

Because of the specific properties of synthetic fibres (high breaking strength,
thermoplasticity and the like, wastc with a synthetic fibre content requires treatment
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2. UPTWISTING

'
3. SETTING

’
4. DYEING

¢

§. WINDING
'

§. DOUBLING AND TWisTING
'

7 STABILIZATION
'

8. WINDING ON cOnEs AND cors

Figure 1, Diagram of the process of smooth-thread menufacture

stainless sheet steel and is cut lengthwise. Befcre windin

g the yarn, a protective bag
made from a knitted materia] is put on the bobbin,

It is wound across the cylinder.

oclave, from which the air has been exhausted. The
temperature for stabilizing white threads is 80° to 120°C, whereas the figure for
threads destined for dyeing is at least 130°C. The stabilization process is automatic.
During this process the yarn is on bobbins taken from twisters after removal of the
side heads (flanges). The bobbins are on pins fixed to trucks introduced into the
autoclave. The stabilization cycle (

loading, producing, vacuum, cooling) lasts about
three hours.

The dyeing process is carried out in pressure equipment, the bobbins being
removed and the Packages wrapped in The yam is arranged in dyeing
boxes, which are then introduced into t

he pressure equipment.
Dyeing is followed by winding. This stage i
loose i

them in a two-ply yarn is done in . .nachine c;!kd
Yarn is wound on bottle-shaped metal bobbins.
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Repeated stabilization is done in an autoclave, The ply-yarn is on bobbins from
the doubling-twisting machine.

The winding of short thread lengths is done on paper tubes as well as on smal|
Plastic bobbins that have a side head. Long thread lengths are wound only on
bobbins of this type.

The range of thread lengths is as follows:

30den X 2-from 3,500 to 75.000 metres
40den X 2- from 2,800 to 55,000 metres
70den X 2—from 1,600 to 32,000 metres

Synthetic threads made from core-spun yarn

Threads made from core-spun yarns are produced in many countries. The Polish
production process is described below.

In order to reduce the melting of synthetic threads in the sewing process, the
filament yarn ( core) is covered with cotton fibres.

The percentage of cover and the thickness of the filament yarns that make up
the core, as well as doubling, must all be adjusted as to obtain threads that
correspond to most commonly used cotton threads (commercial count 40/3, which is
equivalent to 68/3 Nm).

As the core, yarn from polyester continuous filaments tex 125/24/12 with a
tensile strength of $.5 10 6 8/den and with an elongation of 8 to 10 per cent is used.

Egyptian “Menoufi” cotton (38/40 in FG clags + 1/4) is used for cover. The
share of raw materials in the yarn is core, 72 per cent, and cover, 28 per cent.

Wrapping the polyester core in cotton with simultaneous S-twisting is done on a
ring spinning frame. The number of twists per metre is 670,

The method and equipment necessary for wrapping are shown in figure 2.
Winding, doubling and throwing are done in the same way as with cotton threads,
while the parameters differ only slightly. (This refers particularly to the number of
twists.) As a rule, there appear to be no difficulties in the doubling process; it is the
same as with cotton threads,

Dyeing is done in two stages: first, dyeing the polyester core with suspension
dyes, and second, dyeing the cotton cover with direct or sulphur dyestuffs in
Pressure dyeing machines, Dyeing is done on cross-wound bobbins. During the
process. the product shrinks up to 10 per cent or even more (depending upon the
colour),

In order to prevent the thread wrapping from slipping and causing breaks, the
thread is steeped in starch solutions, synthetic waxes or the like.

The further finishing process consists in winding the threads onto spools or
bobbins suitable for the final use. The winding is cross-cylindrical, and thread length

The most important customer of threads with synthetic cores and cotton covers
is the clothing industry, which uses them for garments made from pure polyester
fabrics or from fabrics made of polyester blends with some other fibres,

In Poland the trade name of polyester threads with cotton cover is Elanka. Their
physical and mechanical Properties are shown in table | .
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Disgrem of the Pproduction of core-spun yarn: (1) roving for wrapping, (2) roving
J) drewing freme (Dwo-Roth), (4) packege with contimuous Y core, (5) counter faller,
(6, 7) peiding rods, (8) guide, /9) peckage with core yarn

TABLE 1.

MECHANICAL PROPERTIES OF ELANKA THREADS

22--23
1,500

33
strength (per ceni) 6

Nu-buolbtukspermomoluam 0.05
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Synthetic threads from textured yarns

caused by the melting of the synthetic material. The advisability of using threads

from textured yarn, makes for 4 neat appearance of the seam and makes for uniform
wearing qualitics. The technological process is diagrammed in figure 3.

1. POLYAMIDE FiILAMENT VARN (otn 140)

)

2. UPTWISTING

¢

3. TEXTURING

¢

4. DOUBLING AND TWISTING

'

$. WINDING ONTO SEWING PACK AOES

Figure 3, Diggram of the process of manufacturing threads Jrom textured yarns

TABLE 2. MECHANICAL PROPERTIES OF THREADS MADE FROM
TEXTURED YARNS

Characteristics 100 2 140% 3
Metric count 28 18.5
Number of twists per metre 540 510
Breaking length (1,000 metres) 24 22
Minimum tensile strength (grams) 850 1,200
Variation coefficient of tensile strength 12 12
Strength at the loop (grams) 600 600

Variation coefficient of twist number 8 8
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Supplementary twisting of the textured yarn can be done on ring twisting
machines with the lowest number of spindle rotations that are possibic without
damage to the texturing effect. Twofold or threefold doubling is done on
thread-doubling winders or on twisting machines, also with a slightly reduced number
of spindle rotations, It is also possible to use doubling—twisting machines that

perform both the operations at the same time. The required thread properties are
shown in wble 2,

Slow-burning threads

Until recently, work clothing designed for protection against high temperatures
was sewn with linen threads whiich, because of their poor resistance to high
temperatures, Quickly wore out. Consequently, such protective clothing was
inadequate.

Sewing threads can be made from glass fibre and other fibres by manufactoring
core-spun yarn (wrapping non-inflammable staple fibre around glass fibre), which
then is doubled and twisted into a sewing thread, Blending both raw materials in the
core-spun yarn gives good results because the glass-fibre core gives the yarn, and the
thread made from it, high breaking strength in the direct conditon, while the
wrapping guards the core against mechanical damage. The resulting core-spun thread
is characterized by sufficient elasticity and slow burning.

In Poland, glass fibre of 100 Nm is used as the core and polychloroviny| fibre,
3.75 den, length 60 mm, as the wrapping. Two varieties of slow-burning core-spun
threads are produced: 16/3 Nm and 22/3 Nm.

core (operation No. 5) is done s shown in figure 2. The mechanical properties of
these threads are shown in table 3,

The raw slow-burning threads produced on the twisting machines are then
soaked and wound (cross-cylindrical winding).

TABLE 3. MECHANICAL PROPERTIES OF SLOW-BURNING CORE-SPUN

THREADS

Cheracteristics Parameters
Metric count S 7
Number of twists per metre 390 450
Breaking length (1,000 metres) 20 20
Minimum tensile strength (grams) 4,000 2,900
Minimum elongation (per cent) 2.5 2.5
Maximum variation coefficient of tensile strength 8 8
Strength at the loop (grams) 1,900 1,500
Variation coefficient of the twist number 5 S

Maximum number of hidden faults per 10,000 metres s S
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! BLOW-ROOM
OPENING, PICKING AND LAP-FORMING WITH KIRSCHNER DEATER

CORE
SLASS FIOnE

2 CARDING
RECONSTRUCTED COTTON- CARDING MACHINE

3 DRAWING
TWO PASSAGES ON A RULLER ORAWING FRAME

¢« SPEED FRAME
INTERMEDIATE FLYER FRAME

5 SPINNING OF THE WRAPPING AND
COMBINING IT WiITH THE CORE

RING SPINNING FRAME wWiTH ORAwing
ELEMENT ADATED TO 60-MM FIORES AnD
WITH THE ATTACHED ELEMENT FELOING
THE CORE

|

6 ODCUBLING
DRUM DOUBLING MACHINE

:

7 TWISTING
RING TWISTING FRAME

Figure 4,  The process of manutacture of stowsburning core-spun thread

The customers for these slow-burning threads are the factories that make
fire-proof clothing. The following fabrics are sewn with these threads:

Ashestos protective fabric

Thickness (at the test pressure of 50 gm?) 1.S mm
Weight per square metre 950 ¢
Number of threads per 10 ¢cm
warp 80
weft 47
Weave plain
Ashestos thermo-insulating fabric
Thickness (at the test pressure of 50 g/m?) 23 mm
Weight per square metre 1,100 g
Number of threads per 10 cin
warp 57
weft 24
Weave

plain
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slightly different from that for conventional waste. In the treatment of the former,

three basic kinds of operations are performed: cutting, pluckering and defibrating,
which are carried out on the machines discussed below.

Cutters

Waste materials are cut to make further treatment easier. All waste materials
with the exception of combed fubric cuttings and very small knitted fabric cuttings
(width less than 10 mm) are subjected to cutting.

Waste materials are cut according to their propertics, and this is done on single
or double-direction cutters. Single-direction cutters, such as the ltalian Sacfem

Tearing machines

Only certain kinds of waste materials that contain synthetic fibres are subjected
to pluckering. One of the most modern machines for this purpese is the Polish
Befama Ac-1) tearing machine, which is characterized by compact construction

.

same section, thus
achieving better opening and blending of the fibres, The tearing drum, driven by a

multi-geared motor, has three rotating speeds, which are used according to the waste
materials being processed. The drum is automatically braked by switching off the
machine. In the space where the non-defibrated rags are separated from the tearing
machine there is an appliance for climinating the formation of so-called “boards™ of
fibres and rags. The non-defibrated rags are fed onto the feeding table by a
pneumatic feeder. The de-dusting screen drums have a stepless speed regulation. The
operating width of this tearing machine is 600 mm, the diameter of the tearing drum
with sheath is 640 mm and the output ranges from 60 to 160 kg/hour.

Defibrators

The final treatment process on the defibrators is undergone by all kinds of waste
materials that contain synthetic fibres. Defibrators with Garnett-type wire clothing
are constructed by various firms as two-, three, four- and even five-drum defibrators.

The best machines for defibrating these waste materials are the defibrators made
in Italy by Sacfem, These machines are e

quipped with a well-developed apparatus for
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preliminary  dcfibrating. On a three-drum defibrator the following saw-sheath
numcrations are used: drum | 20/1.3, drum Il - 24/1.) and drum 11 - 30/].
This guarantees the correct, progressive and complete defibrating of all kinds of
waste materials. These defibrators can be fed manually or by weight feeders that are
equipped with clectromagnetic trappers of metal and are adapted for feeding the
defibrators both with loose fibres as well as with waste materials. The defibrated
waste materials can be collectcd from the defibrators in the form of a loose fleece,
for carding. or in the form of a tape rolled into a ball or collccted in a sliver can, for
combing,

Machines and equipment for blending

In the woollen spinning industry and in the condensar waste-spinning industry,

number of operatives, to increase the output of the machines and to improve the
mixing cf the raw materials, these mixers can be equipped with automatic feeders.
The lubrication of the raw materials can be carried out by layering them, either
above the feeding lattice or at the exit of the mixers by spraying dirangement. Mixers
of this kind are constructed by the Polish firm Befama in two sizes: type AB-3
(small) and AN-5 (large).

Automatic mixing sections

transport to the mechanized container, which makes possible the automatic feeding
of the carding machines. The automatic mixing section makes possible the joining of
the mixing section with the carding section in a continuous line.

Carding sets

Depending upon the count of the yarn and its intended use, the carding process
and the production of rovings can be carried out on double or triple carding sets. The
sets constructed by the Polish firm Befama are among the most modern in this field.
This firm constructs carding sets in two basic versions: (a) Large-sized sets with
incrcased dimensjons (series CR 30 to CR 35) and (b) sets with normal dimensions
(series CR 40 to CR 45), which are automatic and semi-automatic, with operating
widths of 1,800, 2,000 and 2,200 mm, outputs of 20 to 60 kg/hour (depending on
the yam count) and speeds of roving winding from 10 to 40 m/min. They are
equipped with automatic hopper feeders of high weight and with equipment for
sucking away the side threads of the roving,
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Spinning frames

In the carded spinning industry, ring spinning frames are used rather than mule
spinning frames. Befama produces three types of ring spinning frames, PG 5,PGo
and PG 7, that are adapted to the carded spinning industry. These spinning frames
have a double-sided construction with an individual drive at cach side (commutator
motors that permit a continuous change in the direction of the spindle). The spinning
frames have a one-zone drawing apparatus constructed as an apparently twisted spiral
and provided with a device for removing the broken threads hy suction. Regulation
of the drawing is achieved by a P.LV. stepless gear. The spindle bench js stationary
and the ring is mobile. These spinning frames are equipped with spindles for a
suppresscd balloon-spinning system. The technical data for these spinning frames are
given in table 1,

Typical processes applied in the production of yarns
containing synthetic fibres

The kinds of processes and conditions for the treatment of each group of waste
materials, according to the previous division, are given in table 2.

Before the pluckering or de fibrating processes, the waste materials with less than
100 per cent of synthetic fibres should be lubricated (2 to 4 per cent lubricating
agents), and waste materials of 100 per cent synthetic fibre content should be treated
with anti-electrostatic preparations (1 to 2 per cent anti-electrostatic agent in relation
to the weight of the moistened waste materials).

The pluckerings from the synthetic fibre waste materials constitute a spinning
material of full value, and they can replace several other raw materials that are
presently used in woollen and carded-waste blends such as noils, wool-type and
cotton-type viscose fibres and woollen pluckerings.

synthetic fibre content mentioned above can be used) and for knitted fabrics
intended for sports wear, men’s underclothing, socks and jerseys,

In the cotton condenser spinning industry, blends with some of these waste
materials (from 10 to 40 per cent synthetic fibre) can be used in the production of
warp and weft yamns for the backing of linoleum, warp yarns for the backing of
carpets, and weft yarns for the following kinds of fabrics: bandages, cables, linings,
plaids, quiits, coverlets, flannels, Pyjama fabrics, winter shirtings, mattress coverings,
working clothes and yarns for knitted fabrics intended for sports wear and underwear

It should be mentioned here that, because of the great difficultics and costs
connected with the dyeing of syrthetic fibre waste materials, and especially of waste

mixing. carding and spinning departments are the same as for the processing of

traditional blends and depend on the length and thickness of the fibres in a blend and
on the count of the yarn produced.
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Waste materials containing synthetic fibres can also be used in worsted spinning
departments. This mainly concerns loosely combed waste materials such as the ends
of tapes and rovings, reels and other light-weight waste materials that require only
preliminary defibration and mixing on a carding mixer before being processed in the
traditional worsted way. Yarn counts from 12 to 30 Nm can be produced fromn this
kind of waste material,

from 12 to 24 Nm can be produced that can be used like worsted yarn. In this case,
the defibrated waste materials collected from the defibrator in the form of tapes are
subjected to drawing on intersecting drawing frames, combed and then mixed iy
tapes with new fibrcs,

As can be seen from this short discussion, solutions have been found for some of

the problems connected with the treatment and exploitation of synthetic fibre waste
materials H i




TECHNOLOGY AND USE OF SPECIAL THREADS

by
W. Rozmarynowski

Synthetic threads

Most common among the synthetic threads are the plain ones used as the basic
Taw material for either polyester or polyamide silk without modifying its surface: the
Proportion of thread made from textured yarns is nuch smaller, These yams are
obtained in the course of modifying the “silk” structure by means of the Taslan
method, which is known in Poland as the 1wlan method. The same is true of threads
made from core-spun yarns.

Synthetic plain threads
There are many possibilities for adjusting the process of manufacturing smooth

threads. They may be produced from polyamide and polyester filaments. A typical
Production programme can be presented as follows:

Thread symbol Kind of doubling Use
60 den 30den X 2 Sewing threads
80 den 40 den X 2 Sewing threads
140 den 70den X 2 Sewing threads
180 den 90 den X 2 Sewing threads
270 den 90 den X 3 Technical threads
250 den 125 den X 2 Sewing threads
840 den 210den X 4 Technical threads
1,260 den 420 den X 3 Technical threads
1,260 den 210denX 2 X 3 Technical threads

Threads are produced according to the diagram shown in figure 1. The raw
material is delivered as no-twist vam (about 20 twists per metre) on cylindrical
bobbins. The weight of the package is about 1.2 kg. The first production stage is the
winding of this yam for the next stage.

Packages on two flange bobbins arc fed to a double deck twister. The yarn js
wound onto special bobbins that consist of two side heads (flanges) that support a
cylindrical part by means of spring washers. The cylindrical part is made from
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