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Description

[0001] The presentinventionrelatesto a doubled yarn
false twisting machine.

[0002] On false twisting machines, as disclosed in
EP-A-0 495 446 and US-A-5 502 961 delivery of even
a single yarn is carried out by feed rollers, and when a
yarn breakage occurs in the yarn pathway, the yarn up-
stream from the place where the breakage has ocurred
becomes entangled in the machine and it is thus nec-
essary to cut the yarn in front of the upstream feed roll-
ers. As conventional electrical capacitance type yarn
breakage detection devices only detect the presence or
absence of a yarn in the detection part, they do not work
unless all of the yarns comprising the conjugated yarn
are cut and do not operate even if only one of the plu-
rality of yarns is uncut. Accordingly, in order to detect a
yarn breakage, a mechanical yarn breakage detection
device is also arranged upstream of the first feed rollers
that are upstream of where the yarns are combined and
does notinfluence the transfer of the false twist. A break-
age in any single yarn may thus be detected before the
yarns are combined.

[0003] A schematic drawing of a conventional dou-
bled gain false twisting machine is shown in Figure 6
with a mechanical yarn breakage detection device 4 be-
ing arranged between a cutter 2 and afirst feed roller F1.
[0004] After the supplied yarn Y is passed by a first
feed roller F1 via the cutter 2 and the mechanical yarn
breakage detection device 4, then passed through a pri-
mary heater H1 and a cooling plate L2, then false twist
processed by a false twister 9, then had the untwisting
tension detected by a untwisting tension detection de-
vice 1 and doubled by an entangling device IL, the con-
jugated yarn which has been doubled is wound by a
winding device W via a yarn breakage detection device
3. With the above mentioned prior art false twisting ma-
chines the untwisting tension detection device is used
to keep the tension within a defined operating range and
to maintain a predetermine quality level.

[0005] In this example, if a single yam of the yarns
comprising the conjugated yarn breaks after the first
feed roller F1 and then becomes wrapped around the
shaft of the feed roller F1, there is still yarn Y in the me-
chanical yarn breakage detection device 4 and on top
of this, as there is also at least a single yam of those
comprising the conjugated yarn remains in the electrical
capacitance yarn breakage detection device 3, detec-
tion of the breakage is impossible.

[0006] The following is a brief description of yarn
breakage detection devices. A mechanical type and
electrical capacitance type of yarn breakage detection
devices are used on conventional false twisting ma-
chines and an antistatic agent is used on partially draw
textured yarn being the supply yarn. Detection of the
presence or absence of yarn by the electrical capaci-
tance yarn breakage detection device which detects
whether there is a yarn by the capacitance of static elec-
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tricity is very difficult as the yarn is almost completely
uncharged and thus a mechanical yarn breakage detec-
tion device is used which detects the presence or ab-
sence of yarn by contact. This antistatic agent soon be-
comes ineffective if heated and thus a non-contact elec-
trical capacitance yarn breakage detection device is
used for the yarn which has passed through the primary
heater.

[0007] Thus, when a conventional mechanical yarn
breakage detection device is arranged upstream of the
first feed roller as described above, a number of prob-
lems arise.

[0008] Firstly, there is no realisation that the conjugat-
ed yarn is no longer a conjugated yarn and production
will continue as a defective product due to the breakage
occurring downstream of the detection device.

[0009] Secondly, there is a possibility that the yarn
end of the downstream side of the broken yarn may be
wound on the winding package or the upstream side
yarn end is not wound and becomes entangled on the
rotating part of the shaft etc. of the feed roller. If this en-
tanglement occurs, the yarn continues to be fed and
forms a lump but even in this case, it is not detected by
the yarn breakage detection device. In the worst possi-
ble case, this may cause the stoppage of the machine
and thus require an operation to remove the entangled
lump. As a result, it is preferable to arrange the yarn
breakage detection device as far as possible down-
stream being the winding device side.

[0010] However, as previously described, an electri-
cal capacitance or mechanical yarn breakage detection
device is not suitable for the detection of a yarn break-
age after the doubling of the yarn. A high performance
device that is able to detect a single yarn breakage
whilst in the doubled yarn state has been proposed as
an electrical capacitance yarn breakage detection de-
vice but this is unusable due to the high costs.

[0011] It is an object of the present invention to pro-
pose a doubled yarn false twisting machine that is able
to avoid entangling problems if a single yarn breakage
occurs.

[0012] This problem is accomplished by the features
of claim 1. This solution is based on the use of the un-
twisting tension detecting device to detect a single yarn
breakage and to cut all yarn forming the doubled yarn.
[0013] The tension detection device for detecting the
untwisting tension is connected to the control device that
operates the cutter upon judging a yarn breakage from
atension change. When the detected untwisting tension
drops by exceeding the normal range based on the
properties of the yarn or the like, the cutter is operated
due to supposition of a yarn breakage. The tension val-
ue at which the cutter operates is the value close to zero
referring to the margin of error with the zero point setting
in the case of tension zero or is the value lower than the
aforementioned range of untwisting tension.

[0014] Furthermore, the aforementioned tension de-
tection device measures the combining force of the un-
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twisting tension of the plurality of yarns which are dou-
bled, defines the operating range and judges a yarn
breakage when the untwisting tension drops outside of
that range.

[0015] Accordingly, as the untwisting tension of the
conjugated yarn is the sum of the untwisting tensions of
each yarn comprising the conjugated yarn, when a sin-
gle yarn breaks, the tension changes by the amount of
the untwisting tension of that broken yarn. As the un-
twisting tension is normally always changing to some
degree, the change when a single yarn of the yarns com-
prising the conjugated yarn breaks may not necessarily
be due to the untwisting tension of a broken yarn. As a
result, an operating range is defined and the cutter is
operated regardless of the presence or absence of yarn
when the untwisting tension drops out of that range.
[0016] Single yarn processing may be of course also
performed on the doubled yarn false twisting machine if
the cutter is disengaged.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] Figure 1 is a schematic drawing of a doubled
yarn false twisting machine of the present invention.
[0018] Figure2is aside view of the doubled yarn false
twisting machine of the present invention.

[0019] Figure 3 and 4 are schematic drawings of un-
twisting tension detection devices of a false twisting ma-
chine.

[0020] Figure 5 is a graph showing the relationship
between the untwisting tension and yarn breakage.
[0021] Figure 6 is a schematic drawing of a conven-
tional doubled yarn false twisting machine.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

[0022] A draw texturizing machine M being a typical
example of the present invention which carries out tex-
ture processing of a melt-spun synthetic filament yarn
is shown in Figure 2. Ps is a supply package that is sup-
ported by a creel stand S. L1 is a guide pipe that guides
a filament yarn Y unwound from supply packages Ps to
a first feed roller F1. H1 is a primary heater that heat
processes the yarn Y false twisted by a false twister 9.
L2 is a cooling plate that fixes the properties of the yarn
heat processed by the primary heater H1 by cooling. IL
is an entangling device which entangles the yarn Y com-
prising a plurality of fiber bundles in approximately uni-
form intervals by a fluid and is able to form conjugated
yarn by entangling a plurality of single yarns. Further-
more, when the entangling process is carried out, the
unwinding properties are improved in the case of con-
jugated yarn or single yarn. 0 is an oiling roller that ap-
plies a lubricant to the yarn Y. W is a winding device that
winds the yarn Y on a package Pw.

[0023] As shownin Figure 2, the draw texturizing ma-
chine M is arranged with the creel stand S along the
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frame K and the filament yarn Y of the supply packages
Ps supported on this creel stand S is unwound and guid-
ed to the first feed roller F1 by the guide pipe L1. A cutter
2 is arranged at the yarn exit hole of this guide pipe L1.
[0024] The yarnis then guided to a second feed roller
F2 via the primary heater H1 for texturing, the cooling
plate L2, the false twister 9 and an untwisting tension
detection device 1 thatis arranged in order to obtain var-
ious information necessary for quality management of
the package such as changes in untwisting tension T.
By this process, the filament yarn Y is false twisted and
heat fixed while being draw textured and bulkiness proc-
ess is imparted on the filament yarn Y. Then, after dou-
bling by the entangling device IL, itis wound on the pack-
age Pw by the winding device W via a third feed roller
F3, a fourth feed roller F4, yam breakage detection de-
vice 3, operation alley L3 and oiling roller 0.

[0025] The structure of the main part of the doubled
yarn false twisting machine M of the present invention
will now be described with reference to Figure 1 being
a schematic drawing.

[0026] 3 is the yarn breakage detection device which
operates the cutter 2 and cuts the yam Y upon detecting
a yarn breakage. 1 is the untwisting tension detection
device which also serves as a yarn breakage detection
device and which sends signals to a control part 6 by
obtaining various information necessary for quality man-
agement of the package such as changes in untwisting
tension T by an internal sensor 5 and controls the un-
twisting tension T of the yarn Y by a contact pressure
control means such as a cylinder that adjusts the contact
pressure of the false twister 9, based on the suitable
signals sent from the control part 6. Apart from this, a
yarn breakage is set for when the untwisting tension T
shows a change exceeding the management range and
the cutter 2 is operated by a signal from the control part
6.

[0027] In the case of normal winding, the yarn Y via
the cutter 2 passes the first feed roller F1, primary heater
H1, cooling plate L2, is false twist processed by the false
twister 9, has the untwisting tension T detected by the
untwisting tension detection device 1 and that result is
entered in the control part 6. The control part 6 is pre-
entered with target values for the untwisting tension T,
the tension upper limit Tu and lower limit Td being the
control range with respect to that target value To are en-
tered simultaneously and the untwisting tension T of the
false twister 9 is controlled via the contact pressure con-
trol means so as to be the target value To based on the
untwisting tension T from the sensor 5.

[0028] Furthermore, high quality yarn Y which had
been controlled such that the untwisting tension T is
within the target range is wound as a conjugated yarn
by the winding device W via the yarn breakage detection
device 3 after being doubled by the entangling device IL.
[0029] The untwisting tension detection device 1 with
two internal sensors 5 is shown in Figure 3. The conju-
gated yarn comprises two doubled yarns, and the yarn
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path is seperate for each yarn Y so that the untwisting
tension T may be detected and a respective moving
guide roller 8 and a sensor 5 are provided.

[0030] Provided that the untwisting tension T of the
conjugated yarn is for example 100g, with the untwisting
tension of one yarn at 70g and the untwisting tension of
the other at 30g and if a conjugated yarn of higher quality
is to be produced, an embodiment arranged with such
a plurality of sensors in the untwisting tension detection
device 1 is able to produce better yarn by controlling the
untwisting tensions of each of the composing yarns.
[0031] As shown in Figure 3, the untwisting tension
detection device 1 has a yarn path made of a guide 7 of
which the shaft is fixed and a guide 8 that is linked to
the sensor 5 and moves in response to the yarn tension,
and measures the untwisting tension of the yarn Y pass-
ing along this yarn path. A single yarn false twisted by
the false twister 9 passes along one yarn path. When
this untwisting tension detection device 1 detects nor-
mal changes, if necessary, a yarn of higher quality may
be produced by the control of the untwisting tension of
the yarn Y by controlling a cylinder that adjusts the con-
tact pressure of the false twister 9.

[0032] Thus, for example, itis supposed that a conju-
gated yarn YC is comprised of two single yarns being a
150 denier yarn YA and a 75 denier yarn YB, and that a
yarn breakage occurs when the untwisting tension T of
the yarn YA is 70g and the untwisting tension T of the
yarn YB is 30g. If a yarn breakage occurred in yarn YB,
the untwisting tension T of the sensor 5 detecting the
untwisting tension T of YB would become a value close
to zero, a yarn breakage would be recognised and, the
cutter 2 would be operated and the yarns YA, YB would
be cut.

[0033] In this example, one sensor 5 detects the un-
twisting tension T of a single yarn Y, and when the wind-
ing tension has become 0, it should be thought of as a
yarn breakage but without actual experimentation, this
can not be known. There is a margin of error and the
untwisting tension T rarely reaches 0 even if a yarn
breakage has occurred. Therefore, it is preferable to
judge a yarn breakage when the untwisting tension T is
close to 0 by reference to the margin of error and degree
of change of the untwisting tension T.

[0034] Further, a yarn breakage may also be judged
by large changes in the unwinding tension T of a single
yarn such as changes of over half the unwinding tension
T.

[0035] According to the first embodiment the conju-
gate yarn comprises two yarns but naturally the number
of yarns comprising the conjugate yarn is not necessar-
ily limited to two. The cutter 2 operated by a single un-
twisting tension detection device 1 may be set corre-
sponding to the number of yarns comprising the conju-
gated yarn.

[0036] Also, the sensors 5 inside the single untwisting
tension detection device 1 are not limited to two and are
preferably in the same number as the number of yarns
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comprising the conjugated yarn.

[0037] A second embodiment will now be described
with reference to Figure 4.

[0038] Thereis asingle sensor 5 in the untwisting ten-
sion detection device 1, a single yarn groove in the fixed
guide roller 7, and a single moving guide roller 8. Two
yarns Y which have been false twisted by the false twist-
er 9 pass through the sensor 5 and the untwisting ten-
sion T of the entire conjugated yarn is measured. Under
normal tension changes, a target range is set in the un-
twisting tension detection device 1 so that the tension is
adjusted to the target value To of the untwisting tension
and a operating lower limit value of the allowable range
is entered in the control part 6. As the false twister 9 is
of the belt type, the relationship between the contact
pressure of the false twister 9 and the untwisting tension
T is as follows.

[0039] When the contact pressure of the contact pres-
sure control means increases, the untwisting tension T
decreases as the yarn delivery speed becomes slower
relative to the contact pressure of the belt. In reverse, if
the contact pressure of the contact pressure control
means decreases, the slippage between the yarn and
belts increases, the delivery amount is reduced and the
untwisting tension T rises.

[0040] The control of the contact pressure of the belts
of the false twister 9 will be described with reference to
Figure 5.

[0041] The vertical axis is the unwinding tension T and
the horizontal axis is the time. The control of the contact
pressure of the belts is carried out by control of the con-
tact pressure control means by signals from the control
part 6. If the value of the untwisting tension T detected
by the untwisting tension detection device 1 and sent to
the control part 6 increases and exceeds the upper limit
Tu, a signal is sent to the contact pressure control
means from the control part 6, the contact pressure be-
tween the false twister 9 and the yarn Y is increased and
the contact pressure of the belts rises. Accordingly, the
increased untwisting tension T starts to fall and falls be-
low the upper limit Tu.

[0042] Furthermore, a signal is continuously sent to
the contact pressure control means from the the control
part 6 targeting the target value To, the contact pressure
increases and the untwisting tension T decreases. In re-
verse, if the value of the untwisting tension T sent to the
control part 6 decreases and exceeds the lower limit Td,
a signal is sent from the control part 6, the contact pres-
sure of the contact pressure control means is lowered
and the belt contact pressure drops. Accordingly, the
lowered untwisting tension T starts to rise and rises
above the lower limit Td. The contact pressure of the
belts is further lowered thus increasing the untwisting
tension T thus targeting the target value To.

[0043] Controlling the untwisting tension T to the tar-
get value To is carried out by the repetition of the control
of this contact pressure control means. As the untwisting
tension T of the entire conjugated yarn is the sum of the
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single yarns comprising the conjugated yarn, when a
yarn breakage occurs, the untwisting tension becomes
the sum minus the untwisting tension of the broken yarn.
The target value To, the upper limit Tu, the lower limit
Td and the operating lower limit Tmin are determined by
the entire conjugated yam. If a single yarn breaks, the
value of the untwisting tension decreases only by the
value of the untwisting tension of the broken yarn thus
itis correct to judge a yarn breakage when the operating
lower limit Tmin has been exceeded.

[0044] For example, it is supposed that a conjugated
yarn YC is comprised of two single yams being a 150
denieryarn YA and a 75 denier yarn YB, a yam breakage
of yarn YB occurs the yarn end wraps around the shaft
of the first feed rollers F1, the untwisting tension of the
yarn YA is 70g and the untwisting tension of the yarn YB
is 30g. The untwisting tension T of the conjugated yarn
YC is 100g being the sum of the untwisting tensions of
each of yarns YA and YB. Accordingly, the target value
To is 100g. When the untwisting tension T is approxi-
mately 100g, the normal change would be +3 to 5g, the
untwisting tension T would be kept within the target
range by controlling the false twister 9 so that the upper
limit Tu would be 105g and the lower limit Td would be
95¢ if the change was 5g. When a yarn breakage oc-
curs, the untwisting tension detection device 1 would
then register an untwisting tension value which has a
change range at around 70g instead of 100g and the
range should then be from 75g to 65g. Supposing the
operating lower limit Tmin was set at 90g, a yam break-
age would be judged and the cutter 2 operated thus cut-
ting yarns YA and YB as the untwisting tension had fall-
en below the operating lower limit Tmin.

[0045] As can be understood from above, the detect-
ed value shown by the dotted line in Figure 5 would be
obtained if the other yarn YA breaks.

[0046] The above described embodiment only refers
to the production of a conjugated yarn but a single frame
needs not only to process a conjugated yarn but also
performs the false twisting of single yarn. In this kind of
single yarn processing, a yarn breakage is detected
based on the detection value of the untwisting tension
detection device 1 thus reducing the operating efficiency
of and causing unnecessary operations of the cutter 2.
[0047] Forexample, as shown in Figure 3, in the case
of an untwisting tension detection device that detects
the untwisting tension of one yarn by one sensor, the
basic value of the untwisting tension T detected when
false twist processing an especially fine yarn is low as
there are only single yarns. This may then be errone-
ously interpreted as yarn breakage. In order to prevent
this error, a doubled yarn false twisting machine may be
used also in the processing of singla yarns by the ar-
rangement of a structure that engages/disengages the
gearing of the cutter 2. It should be noted that a yarn
breakage of this kind is detected by a electrical capaci-
tance type yam breakage detection device 3 similar to
a conventional device.

10

15

20

25

30

35

40

45

50

55

Claims

1. Doubled yam false twisting machine for producing
a false twist processed doubled yarn comprising a
control device (6) for cutting all the yarns forming
the doubled yam when one of the yarns is broken,
and an untwisting tension detector (1) that detects
a decrease of the untwisting tension below a pre-
determined value the result of which is entered in
the control device (6), and which is arranged down-
stream of the false twister (9).

2. Twisting machine according to claim 1,
characterized in that
the untwisting tension detector (1) is arranged be-
tween the false twister (9) and the entangling device
(IL) of the twisting machine.

3. Twisting machine according to claim 1 or 2 compris-
ing a cutter (2), a first feed roller (F1), a texturing
device (H1, L2) a false twister (9), a second feed
roller (F2) and the entangling device (IL),
characterized in that
the untwisting tension detector (1) is arranged be-
tween the false twister (9) and the second feed roller
(F2).

4. Twisting machine according to one of the claims 1

to 3,

characterized by

a measuring device that measures the combined
untwisting tension of a plurality of yarns that are
doubled, and in that a yarn breakage is judged to
have occurred when the combined untwisting ten-
sion drops out of an predetermined operating
range.

Patentanspriiche

1. Mehrfachfaden-Falschdrahtmaschine zur Herstel-
lung eines Falschdrahtbehandelten Mehrfachfa-
dens, bestehend aus einer Steuervorrichtung (6)
zum Schneiden aller den Mehrfachfaden bildenden
Faden, wenn einer der Faden gebrochen ist, und
einem Aufdrehspannungsdetektor (1), der eine Ab-
nahme der Aufdrehspannung unter einen vorbe-
stimmten Wert ermittelt, dessen Ergebnis in die
Steuervorrichtung (6) eingegeben wird und der
stromabwarts der Falschdrahtvorrichtung (9) ange-
ordnet ist.

2. Falschdrahtvorrichtung nach Anspruch 1,
dadurch gekennzeichnet, daR
der Aufdrehspannungsdetektor (1) zwischen der
Falschdrahtvorrichtung (9) und der Verschlin-
gungsvorrichtung (IL) der Falschdrahtmaschine an-
geordnet ist.
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3. Falschdrahtmaschine nach Anspruch 1 oder 2, auf-
weisend eine Schneidvorrichtung (2), eine erste Zu-
fuhrrolle (F1), eine Texturiervorrichtung (H1, L2) ei-
ner Falschdrahtvorrichtung (9), eine zweite Zufihr-
rolle (F2) und die Verschlingungsvorrichtung (IL) 5
dadurch gekennzeichnet, daf
der Aufdrehspannungsdetektor (1) zwischen der
Falschdrahtvorrichtung (9) und der zweiten Zuflhr-
rolle (F2) angeordnet ist.

10

4. Falschdrahtvorrichtung nach einem der Anspriiche
1 bis 3,
gekennzeichnet durch
eine Mef3vorrichtung, die die kombinierte Aufdreh-
spannung mehrerer Faden, die dubliert werden, 15
mif3t, und dal ein Fadenbruch als aufgetreten be-
urteilt wird, wenn die kombinierte Aufdrehspannung
aus einem vorbestimmten Arbeitsbereich fallt.

20
Revendications

1. Machine a conférer une fausse torsion a un retors
pour produire un retors traité a fausse torsion com-
prenant un dispositif de commande (6) pour couper 25
tous les fils formant le retors lorsque I'un des fils est
cassé, et un détecteur de tension de détorsion (1)
qui détecte une diminution de la tension de détor-
sion en dessous d'une valeur prédéterminée, dont
le résultat est entré dans le dispositif de commande 30
(6) et qui est agencé en aval du dispositif de fausse
torsion (9).

2. Retordeuse selon la revendication 1, caractérisée
en ce que le détecteur de tension de détorsion (1) 35
est disposé entre le dispositif de fausse torsion (9)
etle dispositif d'entrelacement (IL) de la retordeuse.

3. Retordeuse selon la revendication 1 ou 2, compre-
nant un dispositif de coupe (2), un premier rouleau 40
d'amenée (F1), un dispositif a texturer (H1, L2), un
dispositif de fausse torsion (9), un deuxiéme rou-
leau d'amenée (F2) et le dispositif d'entrelacement
(IL), caractérisée en ce que le détecteur de ten-
sion de détordage (1) est agencé entre le dispositif 45
de fausse torsion (9) et le deuxiéme rouleau d'ame-
née (F2).

4. Retordeuse selon l'une des revendications 1 a 3,
caractérisé par un dispositif de mesure qui mesure 50
la tension de détorsion combinée de plusieurs fils
qui sont doublés, et en ce que la survenue d'une
rupture de fils est supposée lorsque la tension de
détordage combinée sort d'une plage de fonction-
nement prédéterminée. 55
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