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An untwisting tension detection device 1 for detect-
ing the untwisting tension T of a false twist and posi-
tioned downstream of the first feed rollers F1 detects an
untwisting tension T and judges a yarn breakage using
the fact that the untwisting tension T changes greatly
when a yarn breakage occurs, operates a cutter 2 and
cuts both yarns comprising a conjugated yarn.
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Description

BACKGROUND OF THE INVENTION

TECHNICAL FIELD

Using a plurality of yarns having different thick-
nesses and characteristics in order to make a non-
torque yarn by doubling an S-twisted and Z-twisted
yarn, a production method of conjugated yarn is known
that doubles those yarns after a false twist process and
entangling process.

The present invention relates to a doubled yarn
false twisting machine producing false twist processed
yarn of a conjugated yarn provided with a control device
for cutting all the yarns of the doubled yarn when one
yarn of among a plurality of yarns that are doubled
breaks.

BACKGROUND ART

On a false twisting machine, as forcible delivery of
even a single yarn and not just doubled yarn is carried
out by feed rollers, when a yarn breakage occurs in the
yarn pathway, the yarn upstream from the place where
the breakage has ocurred becomes entangled in the
machine and it is thus necessary to cut the yarn in front
of the upstream feed rollers. As conventional electrical
capacitance type yarn breakage detection devices only
detect the presence or absence of a yarn in the detec-
tion part, when these yarn breakage detection devices
are used for a post doubled yarn from a doubled yarn
false twisting machine, they do not work unless all of the
yarns comprising the conjugated yarn are cut. In short,
it does not operate even if only one of the plurality of
yarns is un-cut. 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 not influence the transfer of the false twist. A
breakage in any single yarn may thus be detected
before the yarns are combined.

A schematic drawing of a conventional device is
shown in Figure 6 with the mechanical yarn breakage
detection device 4 being arranged between the cutter 2
and first feed roller F1.

After the supplied yarn Y is passed by the first feed
roller F1 via the cutter 2 and mechanical yarn breakage
detection device 4, then passed through the primary
heater H1 and the cooling plate L2, then false twist
processed by the false twister 9, then had the untwisting
tension detected by the untwisting tension detection
device 1 and doubled by the entangling device IL, the
conjugated yarn which has been doubled is wound by
the winding device W via the yarn breakage detection
device 3.

In this example, if a single yarn of the yarns com-
prising the conjugated yarn breaks after the first feed
roller F1 and then becomes wrapped around the shaft of
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the feed roller F1, there is still yarn Y in the mechanical
yarn breakage detection device 4 and on top of this, as
there is also at least a single yarn of those comprising
the conjugated yarn remains in the electrical capaci-
tance yarn breakage detection device 3, detection of the
breakage is impossible.

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 machines and
an anti static agent is used on partially draw textured
yarn being the supply yarn. Detection of the presence or
absence of yarn by the electrical capacitance yarn
breakage detection device which detects whether there
is a yarn by the capacitance of static electricity is very
difficult as the yarn is almost completely uncharged and
thus a mechanical yarn breakage detection device is
used which detects the presence or absence of yarn by
contact. This antistatic agent soon becomes ineffective
if heated and thus a non-contact gentle electrical capac-
itance yarn breakage detection device is used for the
yarn which has passed through the primary heater.

Thus, when a conventional mechanical yarn break-
age detection device is arranged upstream of the first
feed roller as described above, a number of problems
arise.

Firstly, there is no realisation that the conjugated
yarn is no longer a conjugated yarn and production will
continue as a defective product due to the breakage
occurring downstream from the detection device.

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 entangle-
ment 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 possible 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 downstream being
the winding device side.

However, as previously described, an electical
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
device but this is unusable due to the high costs.

SUMMARY OF THE INVENTION

It is an object of the present invention to propose a
simple yarn breakage detection device that addresses
the problems existing in this kind of conventional tech-
nology.

It is a further object to propose a device that cuts all
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of the yarns which have been doubled upon detection of
even a single yarn breakage downstream from the first
feed rollers of among the plurality of yarns which have
been doubled.

In order to achieve the above object, a first aspect
of the present invention detects that one yarn has bro-
ken based on a drop in untwisting tension above a fixed
level by a tension detection device that detects the
untwisting tension.

Accordingly, the tension detection device for detect-
ing the untwisting tension is also connected to the con-
trol device that operates the cutter upon judging a yarn
breakage from a tension 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 value 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.

Furthermore, the aforementioned tension detection
device measures the combining force of the untwisting
tension of the plurality of yarns which are doubled,
defines the operating range and judges a yarn breakage
when the untwisting tension drops outside of that range.

Accordingly, as the untwisting tension of the conju-
gated yarn is the sum of the untwisting tensions of each
yarn comprising the conjugated yarn, when a single
yarn breaks, the tension changes by amount of the
untwisting tension of that broken yarn. As the untwisting
tension is normally always changing to some degree,
the change when a single yarn of the yarns comprising
the conjugated yarn breaks may not necessarily be due
to the untwisting tension of a broken yarn. As a resullt,
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.

Yet further, the gearing with the cutter that cuts all of
the doubled yarns is comprised to be freely engageable.

Accordingly, single yarn processing may be per-
formed on the machine of a doubled yarn false twisting
machine with the gearing between the tension detection
device and cutter disengaged.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a schematic drawing of the doubled yarn
false twisting machine of the present invention.

Figure 2 is a side view of the doubled yarn false
twisting machine of the present invention.

Figure 3 is a schematic drawing of the untwisting
tension detection device and false twisting machine
used in one embodiment of the present invention.

Figure 4 is a schematic drawing of the untwisting
tension detection device and false twisting machine
used in a second embodiment of the present invention.

Figure 5 is a graph showing the relationship
between the untwisting tension and yarn breakage.
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Figure 6 is a schematic drawing of a conventional
doubled yarn false twisting machine.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

A draw texturizing machine M being a typical exam-
ple of the present invention carries out texture process-
ing of a synthetic filament yarn which is a melt-spun
yarn and is shown in Figure 2 being a side view of a first
embodiment of that. 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 the supply package Ps
to afirst 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 the entangling device which entangles the yarn Y
comprising a plurality of fiber bundles in approximately
uniform intervals by a fluid and is able to form conju-
gated yarn by entangling a plurality of single yarns. Fur-
thermore, when the entangling process is carried out,
the unwinding properties are improved in the case of
conjugated yarn or single yarn. O is an oiling roller that
applies a lubricant to the yarn Y. W is a winding device
that winds the yarn Y on a package Pw.

As shown in Figure 2, the draw texturizing machine
M is arranged with the creel stand S along the frame K
and the filament yarn Y of the supply packages Ps sup-
ported on this creel stand S is unwound and guided 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.

Further, it is then guided to a second feed roller F2
via the primary heater H1 for texturing, the cooling plate
L2, false twister 9 and untwisting tension detection
device 1 that is arranged in order to obtain various infor-
mation necessary for quality management of the pack-
age such as changes in uniwisting tension T. By this
process, the filament yarn Y is false twisted and heat
fixed while being draw textured and bulkiness process is
imparted on the filament yarn Y. Then, after doubling by
the entangling device IL, it is wound on the package Pw
by the winding device W via the third feed roller F3,
fourth feed roller F4, yarn breakage detection device 3,
operation alley L3 and oiling roller O.

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

3 is the yarn breakage detection device which oper-
ates the cutter 2 and cuts the yarn Y upon detecting a
yarn breakage. 1 is the uniwisting 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
management of the package such as changes in
untwisting tension T by an internal sensor 5 and con-
trols the untwisting tension T of the yarn Y by a contact
pressure control means such as a cylinder or the like
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(not shown in the drawing) that adjusts the contact pres-
sure 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.

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
entered simultaneously and the untwisting tension T of
the false twister 9 is controlled via the contact pressure
control means so as to be the target value To based on
the untwisting tension T from the sensor 5.

Furthermore, high quality yarn Y which had been
controlled such that the untwisting tension T was within
the target range is wound as a doubled conjugated yarn
by the winding device W via the yarn breakage detec-
tion device 3 after being doubled by the entangling
device IL.

A first embodiment of the present invention has an
untwisting tension detection device 1 with a plurality of
internal sensors 5 and such an arrangement is shown in
Figure 3 with two internal sensors 5. The conjugated
yarn comprises two doubled yarns, the yarn path is
seperate for each yarn Y so that the untwisting tension
T may be detected and two each of a moving guide
roller 8 and sensor 5 are arranged.

Supposing the untwisting tension T of the conju-
gated yarn is for example 100g, with the untwisting ten-
sion of one yarn at 70g and the untwisting tension of the
other at 30g. If a conjugated yarn of higher quality is to
be produced, an embodiment arranged with such a plu-
rality 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.

As shown in Figure 3, the untwisting tension detec-
tion device 1 has a yarn path made of a guide 7 of which
the shait is fixed and a guide 8 that is linked to the sen-
sor 5 and moves in response to the yarn tension, and
measures the uniwisting tension of the yarn Y passing
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 normal
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 contact
pressure of the false twister 9.

Thus, for example, supposing a conjugated yarn
YC is comprised of two single yarns being a 150 denier
yarn YA and 75 denier yarn YB, let us consider a yarn
breakage 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
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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.

In this example, one sensor 5 only detects the
untwisting tension T of a single yarn Y but when the
winding 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 unitwisting 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.

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.

A first embodiment of the present invention
described a conjugate yarn comprising two yarns but
naturally the number of yarns comprising the conjugate
yarn is not necessarily limited to two. The cutter 2 oper-
ated by a single untwisting tension detection device 1
may be freely set corresponding to the number of yarns
comprising the conjugated yarn.

Also, the sensors 5 inside the single untwisting ten-
sion detection device 1 are not limited to two and are
preferably the same number as the number of yarns
comprising the conjugated yarn.

Next, a second embodiment of the present inven-
tion will be described using Figure 4.

There is a single sensor 5 in the untwisting tension
detection device 1, a single yarn groove in the fixed
guide roller 7, a single moving guide roller 8 and it is dif-
ferent with respect to the number of single yarns com-
prising the conjugate yarn but all else is fundamentally
the same.

In the example shown in Figure 4, there are two sin-
gle yarns comprising the conjugated yarn and a single
sensor 5. Due to this, two yarns Y which have been
false twisted by the false twister 9 pass through the sen-
sor 5 and the untwisting tension T of the entire conju-
gated yarn is measured. A single yarn Y which has
been false twisted by the false twister 9 passes through
the yarn path. Under normal tension changes, a target
range is set in the untwisting 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 in the present embodiment is a belt
type, the relationship between the contact pressure of
the false twister 9 and the untwisting tension T is as fol-
lows.

When the contact pressure of the contact pressure
control means increases, the uniwisting 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
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means decreases, the slippage between the yarn and
belts increases, the delivery amount is reduced and the
untwisting tension T rises.

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

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
between 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
below the upper limit Tu.

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
reverse, 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
pressure of the contact pressure control means is low-
ered 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.

Controlling the untwisting tension T to the target
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
single yarns comprising the conjugated yarn, when a
yarn breakage occurs, the untwisting tension becomes
the sum minus the broken yarn. In short, the target
value To, upper limit Tu, lower limit Td and operating
lower limit Tmin are determined by the entire conju-
gated yarn. 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 it is correct to
judge a yarn breakage when the operating lower limit
Tmin has been exceeded.

For example, supposing a conjugated yarn YC is
comprised of two single yarns being a 150 denier yarn
YA and 75 denier yarn YB, let us consider a yarn break-
age of yarn YB and the wrapping of the yarn end around
the shaft of the first feed rollers F1 when 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. Accord-
ingly, the target value To is 100g. When the untwisting
tension T is approximately 100g, the normal change
would be +3 to 5¢g, the uniwisting tension T would be
kept within the target range by controlling the false
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twister 9 so that the upper limit Tu would be 105g and
the lower limit Td would be 95g if the change was 5g.
When a yarn breakage occurs, the uniwisting 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 yarn breakage would be judged and the
cutter 2 operated thus cutting yarns YA and YB as the
untwisting tension had fallen below the operating lower
limit Tmin.

As can be understood from above, the detected
value shown by the dotted line in Figure 5 would be
obtained if the other yarn YA broke.

The above described embodiment only details the
production of a conjugated yarn but a single frame need
not only process conjugated yarn but also 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.

For example, as shown in Figure 3, in the case of
an untwisting tension detection device that detects the
untwisting tension of one yarn by one tensor, 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 erroneously
interpreted as yarn breakage. In order to prevent this
mistaken recognition, a doubled yarn false twisting
machine has been obtained for use also in the process-
ing of singla yarns by the arrangement 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 capacitance type yarn breakage
detection device 3 similar to a conventional device.

It should be noted that the present invention may
also be realised as follows:

The thickness and untwisting tension T of the con-
jugated yarn is not limited to the numerical values
described in the above embodiments and may corre-
spond to a variety of conjugated yarns.

Furthermore, the doubled yarn false twisting
machine is not limited to that described in the above
embodiments but any doubled yarn false twisting
machine may be applied. Naturally, the untwisting ten-
sion T determining cutting of the yarn may be freely set
as the count and type of the yarn Y comprising the dou-
bled yarn being produced are numerous and the cutter
2 to be operated may be freely chosen.

Due to the structure as described above, the
present invention demonstrates the following merits:

According to a first aspect of the present invention,
the structure of an already existing doubled yarn false
twisting machine may be utilised by the adjustment of
the program controlling the untwisting tension and cut-
ter and thus may be cheaper than currently operating
false twisting machines. Furthermore, a conventional
mechanical yarn breakage detection device arranged
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per every one yarn close to the first feed rollers may be
abolished thus reducing the number of parts and labour
during assembly and reducing production costs.

If a yarn breakage occurs and the yarn end
becomes entangled between the first feed roller and
untwisting tension detection device, detection is impos-
sible as there is more than one yarn comprising the con-
jugated yarn in the electrical capacitance type yarn
breakage detection device but the yarn breakage which
could not be detected in conventional devices can be
detected due to the great changes in untwisting tension
and the untwisting tension detection device detecting
those changes. Due to this, the fact that there is no real-
isation that the conjugated yarn is no longer a conju-
gated yarn and that production continues resulting in a
defective product can be prevented. Furthermore, the
downstream side of the cut yarn is wound by the wind-
ing device but operations for removing lumps of the
upstream yarn end entangled around the rotating part of
the shaft of the feed rollers and stopping of the machine
are not neccessary.

Furthermore, a yarn breakage may be detected
and the cutter operated even in the case of specifica-
tions where the untwisting tension of a plurality of yarns
is measured in a single sensor of the untwisting tension
detection device.

Yet further, unnecessary yarn cutting when used as
a single yarn false twisting machine can be prevented
by the free engagement/disengagement of whether to
operate the cutter or not by the detection of a yarn
breakage by the uniwisting tension detection device. In
this kind of situation, only a conventional electrical
capacitance type yarn breakage detection device is
used.

Claims

1. Adoubled yarn false twisting machine for producing
false twist processed doubled yarn provided with a
control device for cutting all the yarns of the dou-
bled yarn when one yarn of the plurality of yarns
that are doubled is broken, where

the breakage of the one yarn is detected by
a tension detection device thatdetects the untwist-
ing tension based on a decrease in untwisting ten-
sion by more than a fixed amount.

2. Adoubled yarn false twisting machine as in claim 1,
which measures the combining force of the untwist-
ing tension of the plurality of yarns that are doubled,
defines a operating range and judges a yarn break-
age to have occurred when the untwisting tension
drops out of that range.

3. Adoubled yarn false twisting machine as in claim 2,
wherein the engagement/disengagement for the
gearing of the cutter that cuts all of the yarns which
are doubled is free.
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