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ABSTRACT: An electronic thread guard for guardmg a plu-
rality of threads or groups of threads comprising a first set of
glow discharge lamps, there being one lamp for each thread or
thread group to be guarded, and a series resistor connected
with the set between two supply voltage leads. A second set of
lamps, there being one lamp with a voltage dropplng resistor
for each thread or thread group to be guarded, is connected
between the two supply voltage leads. A light-dependent re-
sistor included for each thread or thread group is illuminated
or obscured in response to tensioning or slackening, respec-
tively, of the corresponding thread or thread group and is con-
nected to a corresponding one of the lamps in the first set and
to a corresponding lamp in the second set. In response to the
occurrence of a break in one of the threads or thread groups,
the corresponding glow discharge lamp in the first set is ig-
nited, and ignition of the other lamps in that set is prevented.
The voltage across or current through the series resistor is util-
ized to stop the machine, and each lamp in the second set is ig-
nited independently in response to slackening of the cor-
responding thread or thread group.
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ELECTRONIC THREAD GUARD

" In many textile machines, such as twining machines, creels
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and warping machines, thread guards are used for signaling .

the breakage of a thread:or thread group and for stopping the
machine. Upon thé machine coming to a stop, usually many
threads or thread groups which have not broken become
slack, so that it is not simple to ascertain in which thread or
thread group a break must be repaired before the machine can
be restarted. Therefore, there is a need for a thread guard
which indicates and continues to indicate, even after the
machine has come to a stop, in which thread or thread group a
break has occurred and which moreover possibly continues to
indicate which thread or thread groups are slack, regardless of
whether this has been caused by a thread breakage or not. The
latter point is of importance for indicating to the operators
after repairing the thread breakage, which threads or thread
groups are still to be tensioned before the machine can be
restarted.

The invention aims at providing an electronic thread guard

~which meets the above requirements.

For that purpose it is a feature of an electronic thread guard
according to the invention that for each thread or thread
group to be guarded, a glow discharge lamp and a series re-
sistor in the order mentioned are connected in series between
two supply leads which with respect to one another carry a sta-
bilized voltage somewhat exceeding the ignition voltage of the
glow discharge lamp, the series resistor being common to all
resistors and glow discharge lamps and in which between the
junction of each first resistor and first glow discharge lamp
and a supply point with a lower voltage than that junction
respectively, a light-dependent resistor is connected, which by
intervention of a vane operated by the thread or thread group
concerned, is illuminated as long as the thread or thread group
concerned is tensioned and becomes obscured as soon as the
thread or thread group concerned becomes slack.

As will be explained below, the glow discharge lamp con-
cerned ignites as soon as a break occurs in a thread or thread
group and the lamp remains ignited also after the machine has
been stopped. In that case, no indication is obtained of the
thread or thread groups which by stopping the machine have
also become slackened. If that is required, it can be a further
feature of the device according to the invention, that the
supply point with a lower voltage than the junction, for each
light-dependent resistor consists of a separate second glow
discharge lamp which with one terminal is connected to the
supply lead to which the resistors are connected and with the
other terminal through a second resistor is connected to the
other supply lead.

In that case, as soon as further threads or thread groups
become slackened by the machine stopping, the correspond-
ing second glow discharge lamps ignite also, but the cor-
responding first glow discharge lamps remain extinguished, so
that eventually the ignited first glow discharge lamp indicates
in which thread or thread group a break has occurred while
the “ignited second glow discharge lamps indicate which
threads or thread groups have finally become slackened, re-
gardless of whether this has been caused by a thread breakage
or otherwise.

The invention is further elucidated below with reference to
the DRAWING, which shows a circuit diagram of an embodi-
ment of a thread guard according to the invention.

In the FIGURE, a stabilized voltage of e.g. 90 volts exists
between the supply leads 1 and 2. A series resistor 3 is con-
nected to the supply lead 2 and between its free terminal and
the supply lead 1, glow discharge lamps 4, § with each a re-
sistor 6, 7 in series are connected. For each thread or thread
group to be guarded, a separate glow discharge lamp in series
with a resistor is present. Further, glow discharge lamps 8, 9,
each in series with a resistor 10, 11 are connected between the
supply leads 1 and 2 and of these glow discharge lamps also, a
separate one is present for each thread or thread group to be
guarded. The junction of each of the first glow discharge
lamps and resistors is through a separate light-dependent re-
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-sistor 12, 13 connected to the junction‘ovf the corresponding

second glow discharge lamp and resistor. All glow discharge
lamps 4, 5, 8, 9 have ignition voltages which are somewhat
below the supply voltage, e.g. ignition voltages of 75 volts,

As long as all threads or thread groups:to be guarded are
tensioned, i.e. during normal operation of the machines, the
respective vanes assume such positions that the light-depen-
dent resistors 12, 13 are illuminated by the ambient light or a
lamp specially provided for that purpose. These. resistors
thereby have a low resistance, e.g. of the order of 10 k(). The
resistors 6, 7 and 10, 11 have resistances of the same order of
magnitude, e.g. also 10 k. The voltage drop across each of
the conventional resistors 6, 7 and 10, 11 thereby amounts to
approximately 30 volts and the voltage drop across each of the
light-dependent resistors 12, 13 also amounts to approximate-
ly 30 volts, The voltage which is available for the glow
discharge lamps 4, 5, 8, 9 for that reason is not higher than ap-
proximately 60 volts, which is far below the ignition voltage, .
so that these lamps cannot ignite. As soon as one of the
threads or thread groups to be guarded breaks, e.g. the thread
or thread group which operates the vane which determines the
illumination of the light-dependent resistor 12, this light-de-
pendent resistor becomes obscured, whereupon its resistance
rises strongly and e.g. reaches a value of the order of mag-
nitude of 1 MQ. The voltage drop across the respective re-
sistors 6 and 11 respectively in that case becomes very small,
so that substantially the full supply voltage becomes available
for the glow discharge lamp 4 and 9 respectively, which are ig-
nited thereby. Ignition of the glow discharge lamp 4 indicates

. that the thread or thread group belonging to this lamp has

broken. At the same time, the machine is automatically
stopped by a device which responds to the voltage across or
the current through the common series resistor 3. This device
can e.g. consist of a relay, the coil of which takes the place of
the series resistor 3, or of a relay, the coil of which is con-
nected to the series resistor 3, possibly through an amplifier.
Upon the machine stopping, the nonbroken threads or thread
groups 2 will generally become slackened, in this case e.g. the
thread or thread group which cooperates with the vane of the
light-dependent resistor 13. Thereby, this light-dependent re-
sistor too assumes a very high resistance, so that the voltage
drop across the resistors 7 and 10 respectively becomes very
small. Thereupon, substantially the full supply voltage is
available for the glow discharge lamp 8, so that this glow
discharge lamp also ignites, indicating that the thread or
thread group concerned has become slackened. The glow
discharge lamp § on the other hand is not able to ignite, since
the voltage drop across the series resistor 3, caused by the cur-
rent through the glow discharge lamp 4 which has already
been ignited, is so large that the voltage available for the glow
discharge lamp 5 is below the ignition voltage of that lamp.
Therefore, among the first glow discharge lamps 4, 5 only that
lamp can ignite, which correspond to the thread or thread
group in which a break has occurred.

Upon putting the machine back in operation, first of all the
break is repaired in the thread or the thread group to which
the glow discharge lamp 4 belongs. Subsequently, this thread
or thread group is tensioned and thereupon, all other threads
or thread groups, the glow discharge lamps 8 or 9 of which
have been ignited, are tensioned too. By a short interruption
of the supply voltage, all ignited glow discharge lamps are
extinguished and upon switching the supply voltage on again,
these do not ignite again, since all light-dependent resistors -
12, 13 are now illuminated. Thereupon, the machine can be
restarted, during which all glow discharge lamps remain extin-
guished until another thread breakage occurs.

Although for simplicity the drawing-shows a thread guard,
which is suitable for guarding only two threads or thread
groups, this number in practice usually is much larger. There-

-fore, in practice a correspondingly larger number of glow

discharge lamps, resistors and light-dependent resistors is
used. In certain cases, the light-dependent resistor can be
replaced by microswitches, but these have the disadvantage of
a much lower mechanical sensitivity than a vane.
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If it is not necessary to indicate which thread or thread
groups have become slackened upon the machine stopping,
even if no break has occurred in these threads or thread
groups, the right hand terminals of the light-dependent re-
sistors 12 and 13 can be connected directly to the supply lead
2 or the tap of a voltage divider between the supply leads 1
and 2. The second glow discharge lamps 8 and 9 and the re-
sistors 10 and 11 are then superfluous. }
Iclaim: :
1. An electronic thread guard comprising a plurality of re-
sistors each connected to a first supply lead, a corresponding
_ plurality of glow discharge lamps connected to corresponding
ones of said resistors, there being oné series combination of
resistor and glow discharge lamp for each thread or thread
group to be guarded, a series resistor connected to said glow
discharge lamps and a second supply lead, whereby each re-
sistor, each glow discharge lamp and said series resistor in the
above order are connected in series between the two supply
leads which with respect to one another carry a stabilized volt-
age which somewhat exceeds the ignition voltage of the glow
discharge lamps, the series resistor being common to all re-
sistors and glow discharge lamps, a light-dependent resistor
connected bétween the junction of each resistor and glow
- discharge lamp and a supply point with a lower voltage than
that junction respectively, said light-dependent resistor being
illuminated as long as the thread or thread group concerned is
tensioned and becoming obscured as soon as the thread or
thread group -concerned becomes slackened whereby in
response to the occurrence of a break in one of the threads or
thread groups the corresponding glow discharge lamp is ig-
nited and ignition of the other lamps is prevented.

2. Electronic thread guard, according to claim 1, wherein
the supply point with a lower voltage than the junction for
each light-dependent resistor comprises a separate second
glow discharge lamp of which one terminal is connected to
said first supply lead to which the resistors are connected and
the other terminal is connected through a second resistor to
said second supply lead.

3. Electronic thread guard according to claim 1 wherein the
circuit includes a device which stops the machine as soon as
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4
the voltage across or the current through the series resistor ex-
ceeds a predetermined value by the ignition of one of the first
glow discharge lamps.

4. Electronic thread guard according to claim 2 wherein the
circuit includes a device which stops the machine as soon as
the voltage across or the current through the series resistor ex-
ceeds a predetermined value by the ignition of one of the first
glow discharge lamps.

5. An electronic thread guard for guarding a plurality of
threads or groups of threads comprising a first set of glow
discharge lamps, there being one lamp having a voltage-
dropping means connected thereto for each thread group to
be guarded, a series resistor, said first set of lamps and said se-
ries resistor being connected in series between first and
second voltage supply leads which carry therebetween a sta-
bilized voltage somewhat greater than the ignition voltage of
each of said glow discharge lamps, a second set of glow
discharge lamps, there being one lamp having a voltage-
dropping means connected thereto for each thread or thread
group to be guarded, a plurality of light-dependent resistors,
there being one resistor for each thread or thread group to be
guarded, each light-dependent resistor being illuminated as
long as the corresponding thread or thread group is tensioned
and becoming obscured as soon as the thread or thread group
becomes slackened, each of said light-dependent resistors
being connected to a corresponding one of said lamps and
voltage-dropping means in said first set and to one of said
lamps and voltage-dropping means in said second set whereby
in response to the occurrence of a break in one of the thread
or thread groups, the corresponding glow discharge lamp in
the first set is ignited and ignition of the other lamps in that set
is prevented and each lamp in said second set is ignited inde-
pendently in response to slackening of the corresponding

thread or thread group. .
6. An electronic thread guard according to claim § wherein

the circuit includes a device which stops the machine as soon
as the voltage across or the current through said series resistor
exceeds a predetermined value by the ignition of one of said
glow discharge lamps in said first set.



