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1
METHOD OF AND APPARATUS FOR ASSESSING
THE RUNNING BEHAVIOR OF TEXTILE
MACHINES

This invention relates to a method of and an appara-
tus for assessing the running behavior of textile ma-
chines, and is particularly applicable to machines com-
prising a plurality of spindles working simultanecously
alongside one another. Ring spinning machines repre-
sent one type of textile machine belonging to this cate-
gory. Although it is the behavior of a ring spinning ma-
chine that is discussed below, the same considerations
are also applicable to other textile machines.

One important factor in the cost of operating a ring
spinning machine is the occurrence of stoppages
caused by yarn breakages, whose elimination involves
considerable difficulty. Although yarn breakages can-
not be completely eliminated, their number should not
exceed an acceptable limit.

Theoretically, the frequency with which yarn break-
ages occur at any particular individual spinning stations
should comply with the laws of statistics. However,
closer investigations have shown that certain individual
spinning stations have a much higher yarn breakage
frequency than might be expected from statistics. Some
of the causes for the increased number of yarn break-
ages are known. However, it is extremely difficult to
identify the spindles concerned and to determine the
cause of the increased number of yarn breakages. Extra
work has to be done in this regard, although this could
be avoided either by directly eliminating the fault or by
stopping the spindle affected until the fault has been
eliminated. The operator cannot be expected to iden-
tify faulty spinning stations, because a single person has
to attend thousands of spindles and it would be asking
too much to expect this person to locate from memory
a particular spindle which is giving rise to an increased
number of yarn breakages.

It is of course possible to record and evaluate the
number of yarn breakages by means of data processing
systems. Unfortunately, systems of this kind are gener-
ally extremely expensive and are attended by the seri-
ous disadvantage that it would only be possible to ob-
tain identification of a faulty spindle at a central unit.
This is unsatisfactory so far as continuity of production
is concerned, and conceals the danger of transmission
€rrors.

An object of the invention is to remedy this situation
by providing a method of assessing the running behav-
ior of a textile machine comprising a plurality of spin-
dles wherein operational characteristics are counted at
each individual spindle, and a signal is generated in the
immediate proximity of each spindle when the number
or duration of the characteristics exceeds and/or does
not reach a predetermined value.

This invention also provides an apparatus for assess-
ing the rurning behavior of a textile machine having a
plurality of spindles comprising a yarn monitor, a
counter for recording impulses in consequence of a
particular characteristic of each spindle, a nominal
value pickup for determining the permitted number or
duration of characteristics per spindle and a signal gen-
erator for indicating when the number or duration of
the operational characteristics exceeds the predeter-
mined nominal value and/or does not reach another
predetermined value.
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The predetermined nominal value can be calculated
in accordance with the laws of statistics. It is of particu-
lar advantage to form the sum of all yarn breakages in
the machine in question, in which case the sum and the
probability for a certain number of characteristics in
the operation of an individual spindle are in a direct
mathematical relationship to one another.

Yarn monitors, advantageously of the kind which
function without contact, are used on the spindles for
detecting the occurrence of a yarn breakage, releasing
a different signal to indicate that the yarn is or is not
traveling, depending upon the circuitry used. These sig-
nal changes indicate clearly the occurence of yarn
breakages. In order to count the yarn breakages, it is of
particular advantage for counting impulses to be re-
leased for example in the event of yarn breakage
(change from traveling yarn to stationary yarn) or dur-
ing application of the new yarn (change from stationary
yarn to traveling yarn). However, measures have to be
taken to ensure that, when the machine is taken out of
operation, counting of the yarn breakages is also inter-
rupted because otherwise changes from a traveling
yarn to a stationary yarn will occur in the absence of a
yarn breakage.

Since the number of spindles per machine is gener-
ally extremely large, it is important to keep the cost of
equipping each spindle with a yarn monitor, of count-
ing and/or indicating means as low as possible. Yarn
monitors are available in suitable form, the expensive
part generally being the counter. However, it is possil-'.
to use relatively small counters, i.e., counters with a
small number of possible values providing the appara-
tus is designed in such a way that counting impulses are
only recorded until they have exceeded a predeter-
mined value, subsequently actuating the indicating
means. This is because it does not contribute very
much more to the information if, in addition to detec-
tion of the predetermined nominal value being ex-
ceeded, the extent to which it is exceeded is also indi-
cated. In this case, it is sufficient to use a signal lamp
as the indicating means on each spindle.

Embodiments of the invention are described below
by way of example with reference to the accompanying
drawings, wherein:

FIG. 1 diagrammatically illustrates a spinning station
with the elements associated with it; and

FIG. 2 shows several spinning stations of the kind
shown in FIG. 1 arranged adjacent one another.

FIG. 1 shows in simplified form part of a ring spin-
ning machine. Untwisted yarn 10 leaves a drawing
zone, diagrammatically indicated by a pair of front cyl-
inders 11 and 12, and passes through a yarn guide 13.
The twist required for the strength of the yarn is then
imparted to the yarn by means of a traveler 14 in
known manner, i.e., by the bobbin 16 rotating on its
mounting 17 and by the traveler 14 traveling around
the ring 15. The bottom 16 is uniformly wound with the
spun yarns, through reciprocating vertical travel of the
ring rail 18.

A yarn monitor in the form of a detector 20 of known
construction is arranged, for example, in the zone be-
tween the front cylinders 11 and 12 and the yarn guide
13, its function being to transmit different signals along
a line 21 to a counter 22, depending upon whether the
yarn 10 is traveling or stationary.

The yarn breakages can be derived from this signal
and their number stored in counters. When the yarn
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monitor releases an electrical signal to indicate
whether the yarn is traveling or stationary, 1t is of par-
ticular advantage to use electrical stores. which are
known in various different forms, as the counters. In
the case of a ring-spinning machine, it is possible for ex-
ample to use a counter 22 (bistable multivibrators with
which it is possible to count up to 3). The correspond-
ing circuit has to be such that, when the third yarn
break occurs at the spindle in question, a signal lamp
24 is illuminated and, through internal connections, it
is ensured that no further counting impulses reach the
input of the counter because, on the arrival of the next
impulse, the counter would be set back to zero. An-
other advantage of electrical counters is that they can
be set back to zero from a central unit with the result
that an evaluation period can begin at the same time for
all the bobbins.

For calculating statistical probability, with which the
yarn breakages occur at any onc of the spindles, it is of
advantage to determine the total number of yarn break-
ages in a machine containing, for example, 200 spin-
dles, during a predetermined time interval. By means of
a busbar 26 to which the counter 22 is connected by
means of a line 25, it is possible to determine the sums

of the yarn breakages of all the spindles 16 in a central 2

evaluating unit 27, which may typically include a sum-
ming circuit for summing the signals received on bus 26
and a level detector for determining when the value in
the summing circuit reaches a given level. When these
sums are reached, it is possible for example to suppress
all further counting, for example by means of a signal
transmitted from the central evaluation unit 27 through
a connecting line 28 to the counter 22. This prevents
three yarn breakages (where a two-stage counter in the
form of a flip-flop is used) on one spindle from becom-
ing too probable. The storage capacity of the counter
or store need not, of course, be confined to three, but
can be increased to larger values by providing in place
of the two-stage counter a plural stage counting chain
of any desired length. However, a two-stage counter
formed by flip-flop stages with a counting capacity of
three represents an extremely economical solution.

FIG. 1 also shows a switch 29 in the connecting line
21 through which, when the machine as a whole is
stopped, the counting impulses are also interrupted by
actuating a contactor 30. Stoppage of the yarn as de-
tected by the yarn monitor 20 because of stoppage of
the machine should not, of course, be evaluated as a
yarn break.

The foregoing description has dealt mainly with the
example of yarn breaks. However, the invention is also
applicable to other operational characteristics. Pro-
longed stoppages are another example of operational
characteristics. They reduce efficiency and, for this
reason, should also be identified. In order to obtain the
required indicating signal at the spindle, it is possible
for example to adopt the following procedure. Conven-
tional yarn monitors are used to indicate whether or
not the varn is traveling. An impulse is then released
from a clock signal in the evaluation unit 27 at certain
time intervals, for example every minute. These im-
pulses are then counted by a second counter at those
spindles where the yarn has stopped. This is easily ac-
complished by applying the clock signals to the second
counter only when the output of the yarn monitor 20
indicates stopping of the yarn, for example by way of
a switch. If a spindle remains stationary for example for

93

20

30

35

40

50

60

65

4

30 minutes, it follows that thirty impulses are counted
by the sccond counter. The installation can be such
that the indicating instrument at the individual spindles
responds on reaching a certain number of impulses.
Flip-flops can again be used as the second counters. If
for example six flip-flops are used, it is possible to
count up to 63 = (2% — 1). It is of particular advantage
to fix the counting value at which the indicating instru-
ment responds, and to vary the time interval between
the impulses. So far as the present example is con-
cerned, the indicating instrument would therefore re-
spond after 63 minutes with an interval between im-
pulses of one minute. If the interval between impulses
is 2 minutes, a total stoppage time of 126 minutes
would elapse before indication.

The cut count of electronic yarn cleaners is another
example of operational characteristics. An electronic
yarn cleaner normally has a certain average cut count
at a certain spindle. Excessive or inadequate impulse
counts can be obtained both as a result of disturbances
affecting the machine and also as a resuit of incorrect
sensitivity of the yarn cleaner. In this case, it is advis-
able both to indicate when a certain impulse count has
been exceeded and also to indicate if a certain cut
count has not been reached after a certain time. These
two indications can, of course, be combined into a sin-
gle indication.

What is claimed is:

1. A method of assessing the running behavior of a
textile machine including a plurality of spindles com-
prising the steps of detecting operational characteris-
tics at each individual spindle, counting the detected
operational characteristics at each spindle, summing
the detected operational characteristics from all of said
spindles and generating a signal in the immediate prox-
imity of each spindle when the number or duration of
the characteristics detected at the given spindle
reaches a predetermined value in excess of the average
number of detected operational characteristics of the
plural spindles prior to detection of a predetermined
total number of operational characteristics from all of
said spindles.

2. A method as claimed in claim 1 wherein the step
of counting is only continued until the said signal is
generated.

3. An apparatus for assessing the running behavior of
a textile machine having a plurality of spindles compris-
ing yarn monitor means for providing an impulse upon
detecting a particular characteristic of the running be-
havior at each spindle, a counter connected to receive
the output of said yarn monitor means at each spindle
for counting said impulses representing the occur-
rences of the detected characteristic at the respective
spindle, evaluating means connected to the output of
each counter for resetting said counters upon detection
of a predetermined total of detected occurrences of the
particular characteristic at all of said spindles and sig-
nal generator means at each spindle responsive to said
counter for indicating when the counter reaches a pre-
determined count.

4. An apparatus as defined in claim 3 wherein said
counter includes a bistable multivibrator.

5. An apparatus as defined in claim 3 wherein said
yarn monitor means includes at least one yarn detector
which tests the yarn for travel without contact there-
with.
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6. An apparatus as defined in claim 3 wherein said
yarn monitor means is provided in the form of a yarn
cleaner.

7. An apparatus as defined in claim 3 whercin said
yarn monitor means includes a yarn detector at each
spindle having its output connected to a respective
counter, the outputs of all of said counters being con-
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nected to said evaluating means via a common busbar.
8. An apparatus as defined in claim 3, further com-
prising relay means for disconnecting said counter from
said yarn monitor means upon deactivation of said tex-
tile machine.
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