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@ Method for distributing yarn wound in a winding unit.

@ This invention relates to a method for distributing
yarn wound onto a bobbin under formation in a
collection unit in which the cross-winding starts with
a high minimum collection order, said method in-
cluding varying the relative rotational ratio between
the mandrel and traverser cam at each completion of
a number of double beats equal to the current wind-
ing order in order to effect precise controlled shift-
ing, by which no superimposing of the reversal
points of the yarn turns deposited along the side of
the bobbin takes place during the entire wound yarn
collection process.
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This invention relates to a method generally
incorporating substantial improvements in the pro-
duction of cross-wound bobbins for natural, drafted
synthetic or non-drafted synthetic yarns, by which
the formation of specular windings is avoided or
reduced.

More specifically, it relates to improvements in
a method for automatically winding a yarn onto a
cylindrical bobbin, on which said yarn is deposited
as successive spirals positioned substantially cen-
trally within each other and with the reversal points
of the yarn turns being distributed uniformly along
the bobbin sides during the progression of to-and-
fro movements in the wound yarn collection pro-
cess.

In the ensuing description and claims the term
"yarn" indicates any type of filiform material, and
the term "bobbin" or "package" indicates any
package of any shape of said material wound in
substantially helical turns. Moreover, as is well
known, in collecting the yarn on a bobbin by cross-
turn distribution, the yarn has to be moved continu-
ously to and fro in a direction parallel to the axis of
rotation of the bobbin support mandrel.

This action is known as "traversing".

Various automatic winding methods and ap-
paratus have been previously proposed in which a
yarn is collected at a substantially constant rate
during the formation of the package.

The present applicant is the proprietor of Eu-
ropean Patent Appin. Public. No.0375043 relating
to a method and relative apparatus for controlling
the distribution of the yarn on the bobbin under
formation in a synthetic yarn collection unit.

With reference to this field of the art relating to
known winding in a synthetic yarn collection unit,
the problem of imperfections in distribution during
the collection of the yarn on the package under
formation is very important. Collection units for
producing yarn packages nearly always lead to the
formation of deposits of turns concentrated at cer-
fain points, to give rise to ribbing and also often to
the superimposing of reversal points along the cir-
cumferential sides of the bobbin under formation.

This latter aspect involves the presence of
points along the bobbin side at which there is an
accumulation of material, with a high probability
that the turns deposited at these points slide along
the bobbin side to form fallen turns, which com-
promise correct subsequent unwinding of the yarn.
This ribbing represents a winding defect in that by
being deposited in superimposed turns, the yarn
forms hard bands along the package, as is well
known to the expert of the art. For clarity, this
ribbing is known hereinafter as ribbing, banding or
"mirror effects", the terms being used interchange-
ably.
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When a continuously fed yarn is cross-wound
on a bobbin holder at high speed to form a pack-
age, the yarn is generally subjected to traversing,
ie to alternate movements in opposite directions.

In this winding process, if the ratio K of the
number of revolutions N of the bobbin holder to the
number OM of double beats of the traverser is a
whole number, the yarn tends to wind onto those
yarn turns which have been previously wound on
the bobbin, so making the outer perimetral surface
of the package irregular, to the extent of forming
hard layers of superimposed yarn, ie of high den-
sity ribbing, which compromise correct subsequent
unwinding of the yarn, or compromise uniformity of
liquid passage through dyeworks bobbins, with
consequent layers not coloured uniformly, to result
in periodic variations in the colour tint of the yarn.
To overcome these drawbacks, a fractional winding
ratio has to be chosen in order to give the turns a
suitable slight shift relative to the turn which has
preceded it. To prevent these problems arising, the
cited European Applin. Public. No. 0375043 of the
present applicant proposes a method and relative
apparatus for imposing a step-like distribution of
yarn on the package under formation. In this meth-
od, the said winding ratio K varies in steps fo
assume values which are not a whole number, in
order to prevent the said ribbing arising during yarn
winding. In effect, said method has resulted in
considerable improvement in the quality and char-
acteristics of the cross-wound package under for-
mation.

However, hardened yarn layers or improper
yarn positioning in a cross-wound package still
sometimes occurs.

In this respect, the reversal points become
superimposed on the side of the bobbin or thicken
along narrow portions. This thickening means that
the yarn is wound with greater compactness at
these points, and in the limit the winding can
undergo turn sliding or foliation along the side of
the bobbin, forming "fallen turns".

From observing the aforesaid disadvantages of
the preceding method, the inventors of this patent
application have surprisingly found that the method
of the present invention obviates the aforesaid
winding defects. To this end, the method enables
the values of the winding parameters to be set
moment by moment in such a manner that the
collection unit operates along descending portions
of curves, each portion consisting of points of a
constant winding ratio K which is not a whole
number, or which is not an exact fraction; said
method, according to the present invention, com-
prising the following successive operating stages:

- starting the cross-winding with a sufficiently
high minimum collection order OM of a whole
number preferably equal to or greater than
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13, to advantageously allow the superimpos-
ing of turns only after a sufficiently large
number of double beats;

- varying the relative rotational ratio between
the mandrel and the fraverser cam at each
completion of a number of double beats
equal to the current winding order OM, which
corresponds exactly to the number of rever-
sal points along the entire circumference of
the sides of the bobbin under formation, in
order to effect a precise controlled shift,
which enables no superimposing of the rever-
sal points of the yarn turns deposited along
the side of the bobbin to occur during the
entire wound yarn collection process;

- multiplying, moment by moment, the frequen-
cy of the signals originating from the mandrel
rotational speed sensors by a whole number
equal to the current winding order and hence
equal to the whole-number OM value of the
denominator of the winding ratio K;

- multiplying, moment by moment, the frequen-
cy of the signals originating from the travers-
ing cam rotational speed sensors by a whole
number equal to the whole-number value of
the numerator N of the winding ratio K;

- comparing said multiplied values to couple
them in phase, ie to synchronize them in
order to reduce the effects due to possible
disturbances, so as to nullify any phase error
during the progressive wound yarn collection.

The method of wound yarn distribution is also
characterised by progressively winding successive
turns collected as spirals positioned substantially
centrally within the spirals wound during the imme-
diately preceding to-and-fro stroke of travel.

The characteristics and advantages of the
method according to the invention will be more
apparent from the description given hereinafter with
reference to the accompanying drawings in which:

Figure 1 is an isometric schematic view of a
yarn bobbin wound with two successive spirals
shown at their points of reversal along the cir-
cumference of one side of the bobbin under
formation;
Figure 2 is a block flow diagram showing the
operational sequence of the essential stages in
implementing the method of the invention;
Figure 3 is a schematic frontal view of a wound
yarn bobbin showing the geometrical quantities
involved in the precision winding in accordance
with the invention;
Figure 4 is a schematic front section through
two superimposed adjacent layers of yarn
wound such that their reversal points extend
along the entire circumference of the bobbin
side, said view showing the shift in position of
the reversal points of the two adjacent layers;
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Figure 5 is a diagram showing some curves for
a constant non-whole number winding ratio K
with the relative OM winding order numbers,
said figure also showing the horizontal lines de-
limiting said curves at the maximum and mini-
mum winding angle.

In the figures, identical paris or parts of iden-
tical function carry the same reference numerals.
Furthermore for overall clarity, in the figures the
winding unit for collecting the wound yarn and the
parts not necessary for understanding the invention
are either omitted or shown generically as they are
of known type.

In said accompanying figures:

1 is the bobbin or cylindrical wound yarn package;
2 and 4 are two successive reversal points on the
side of the bobbin 1 under formation and therefore
represent the commencement point 2 of the wound
spiral 3 and the termination point 4 of the spiral 6
after one complete outward and return stroke of the
known yarn guide element (not shown) which op-
erates under fraversing action for the cross-depos-
iting of the yarn. Said points 2 and 4 define a
circumferential arc subtending the angle C.

Said angle C when multiplied by the whole-
number value of the current winding order results
in a round angle of 360°, and hence a complete
revolution of the reversal points on the side of the
bobbin 1 under formation; « is the inclination of the
winding spirals, said angle a varying during the
winding between predetermined «MIN and «MAX
values (see Figure 5); 5 is any inner layer of wound
yarn lying below any overlying layer 10 of wound
yarn. Said wound yarn layers 5 and 10 form after a
number OM of entire outward and return strokes of
the yarn guide element, where OM is its current
winding order; P1, P2, P3......, P18 are the reversal
points of the yarn turns deposited along the side of
the bobbin 1 on termination of a number of double
beats of the yarn guide element equal to the cur-
rent winding order OM, said OM double beats
winding the yarn into several cross-turns distributed
over the circumferential surface of the bobbin un-
der formation, which increases its diameter xx by
the thickness 5; R1, R2, R3 .... , R18 are the
reversal points of the yarn turns deposited along
the side of the bobbin 1 on termination of a num-
ber of double beats equal to the current winding
order OM, said wound yarn turns increasing the
diameter @ of the hobbin 1 under formation by the
thickness 10; F/2 is the circumferential arc repre-
senting the shift which enables the reversal points
of two consecutive generic layers 5 and 10 of
wound yarn not to be superimposed, ie one on the
other. Said circumferential arc F/2 is substantially
one half of the circumferential arc F between two
successive reversal points on the side of the bob-
bin 1 during the formation of the superimposed
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thicknesses of wound yarn 5 and 10; G is the
distance between two turns of yarn wound on the
generator of the bobbin 1 under formation during
two consecutive outward and return strokes of the
winding underway, ie during ftwo consecutive dou-
ble beats of the known yarn guide element, said
distance G corresponding to the perpendicular dis-
tance S between said deposited turns of the two
consecutive outward and return strokes; K1, K2,
K3, K4, K5 etc. are the operative curve portions of
the collection unit along which the known winding
ratio has a constant value which is not a whole
number or an exact fraction, said curve portions
representing the positions of the operative points of
the collection unit for which the successive distrib-
uted windings are obtained forming the superim-
posed thicknesses 5 and 10 of wound yarn and
with the reversal points P and R uniformly distrib-
uted and spaced apart along the circumferential
side of the bobbin 1 under formation. Said curve
portions K are delimited by the horizontal winding
angle lines representing the predetermined values
aMIN and aMAX.

The following description of operation, with ref-
erence to the said figures, relates particularly fo
that which is new and therefore examines only
such stages of the method of the present invention,
no description being given of devices and operat-
ing means of the known art used for implementing
the stages of said method.

The operator activates the collection winding
unit by which the bobbin 1 is to be formed with
continuous cross windings of synthetic yarn fed
from a known spinning system, from which said
yarn emerges at substantially constant speed.

The electronic apparatus is then turned on to
activate the method of the present invention, which
controls the distribution of yarn on the bobbin 1 to
be formed.

The sensor 12 measures moment by moment
the rotational speed of the motor 25, which rotates
the known bobbin support mandrel. The advanta-
geously electrical signal from the sensor 12 is fed
moment by moment to a phase detector 20 after
being subjected to a signal regulator 14 and an
optoisolator 16, this latter being able to filter the
signal disturbances and hence eliminate them fo
make said signal suitable for subsequent process-
ing.

Before entering the said phase detector 20 said
signal is amplified advantageously by a frequency
multiplier 18.

Simultaneously, and hence superimposed in
time, a sensor 11 measures moment by moment
the speed of rotation of an induction motor 24 fed
at variable frequency via an inverter 23. Said induc-
tion motor 24 operates a known cylindrical traver-
ser cam with crossed helical grooves through
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which the spun yarn is wound onto the bobbin 1.
The advantageously electrical signal from the sen-
sor 11 is also fed, moment by moment, to a phase
detector 20 after being subjected to a signal regu-
lator 13 and an optoisolator 15, this latter being
able to filter the signal disturbances and hence
eliminate them to make said signal suitable for
subsequent processing.

Before entering the said phase detector 20 said
signal is amplified by a frequency multiplier 19.
The two signals from the sensors 12 and 11 are
compared and related in the phase detector 20
before being fed to the microprocessor 21, which
calculates moment by moment the phase differ-
ence between said two signals.

The phase difference is fed continuously o a
converter 22, which converts the digital input sig-
nals into analog output signals.

The analog signals are used moment by mo-
ment to activate the inverter 23 which controls the
traverser cam motor 24 substantially continuously
in order to deposit the wound yarn onto the surface
of the bobbin 1 under formation in accordance with
the method claimed in the present invention.

It is apparent that the description is given pure-
ly by way of non-limiting example, and that modi-
fications can be made thereto but without leaving
the scope of protection of the invention.

Claims

1. A method for distributing yarn wound onto a
bobbin under formation in a collection unit
provided both with a bobbin support mandrel
driven at adjustable rotational speed, and with
a control roller which remains constantly in
contact with the increasing-diameter outer cir-
cumference of the package under formation
and also remains in contact with a traverser
cam rotated by a drive source, said method
being characterised by comprising the follow-
ing stages:

- starting the cross-winding with a suffi-
ciently high minimum collection order of
a whole number preferably equal to or
greater than 13, to advantageously allow
the superimposing of turns only after a
sufficiently large number of double beats;
- varying the relative rotational ratio be-
tween the mandrel and the traverser cam
at each completion of a number of dou-
ble beats equal to the current winding
order, which corresponds exactly to the
number of reversal points along the en-
tire circumference of the sides of the
bobbin under formation, in order to effect
a precise controlled shift, which enables
no superimposing of the reversal points
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of the yarn turns deposited along the
side of the bobbin to occur during the
entire wound yarn collection process;

- multiplying, moment by moment, the fre-
quency of the signals originating from 5
the mandrel rotational speed sensors by
a whole number equal to the current
winding order and hence equal to the
whole-number OM value of the denomi-
nator of the winding ratio; 10

- multiplying, moment by moment, the fre-
quency of the signals originating from
the traverser cam rotational speed sen-
sors by a whole number equal to the
whole-number value of the numerator N 15
of the winding ratio K;

- comparing said multiplied values to cou-
ple them in phase, ie to synchronize
them in order to reduce the effects due
to possible disturbances, so as to nullify 20
any phase error during the progressive
wound yarn collection.

2. A method for distributing yarn wound onto a
bobbin under formation in a collection unit as 25
claimed in claim 1, characterised by progres-
sively winding successive turns collected as
spirals positioned substantially centrally within

the spirals wound during the immediately pre-
ceding to-and-fro stroke of travel. 30
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