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57 ABSTRACT 

An apparatus for evaluating the winding speed of 
cross-winding machines which comprises electro 
magnetic pulse generator means cooperating with a 
winding unit of the cross-winding machine, and an 
electronic pulse space-evaluation circuit arrangement 
operatively coupled with such pulse generator means, 
the pulses generated by said pulse generator means 
being transmitted to said electronic pulse space 
evaluation circuit arrangement. The pulse space 
evaluation circuit arrangement contains a circuit for 
generating sawtooth voltages, the amplitude of which 
is proportional to the spacing in time of each two suc 
cessive pulses, and a bistable circuit which flips as 
soon as the sawtooth voltage has reached a predeter 
mined amplitude value. 

4 Claims, 6 Drawing Figures 
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3,774,860. 
APPARATUS FOR EVALUATING THE WINDING 

SPEED OF CROSS-WINDERS 

BACKGROUND OF THE INVENTION 

The present invention relates to new and improved 5 
apparatus for evaluating the spooling or winding speed 
of textile machines, in particular cross-winders, and 
also pertains to controlling the operation of such cross 
winders and the auxiliary or additional devices ar 
ranged thereat, especially yarn cleaners. 10 
According to one prior art proposal the occurrence 

of undesired yarn cutting operations during the start-up 
and running-out of the winding operation are pre 
vented by electronic yarn cleaners which generate a 
signal, by means of a velocity or speed discriminator, 15 
and which signal is dependent upon the speed of move 

- ment of the spooled or wound yarn. This signal is then 
used to control the sensitivity of a yarn cleaner. In ac 
cordance with a specific constructional manifestation 
of this state-of-the-art proposal an electrical contact is 20 
briefly actuated at least once during each revolution of 
the grooved drum driving the cross-wound bobbin. A 
storage capacitor connected in parallel to this electrical 
contact is charged through a resistor and each time that 
the electrical contact is actuated this capacitor is again 25 
discharged. Through the use of a RC-element the thus 
obtained voltage is smoothed. In this manner there is 
produced a control signal which for a rated or nominal 
rotational speed is relatively small and which increases 
during start-up and running-out of the cross-wound 30 
bobbin. By means of this control signal it is possible to 
improve the determination of thickened yarn sections 
of greater length at the electronic yarn cleaners and, 
further, it is possible to prevent response of the yarn 
cleaner to short, tolerable yarn defects at lower wind 
ing speeds. . . - 

SUMMARY OF THE INVENTION 
However, there is still present, a need in the art for 

improved equipment for evaluating in a much more 
precise and reliable manner the winding speed of cross 
winding machines. Therefore, a primary object of this 
invention is to provide just such type equipment which 
effectively and reliably fulfills the existing need in the 
art. 

Another and more specific object of this invention is 
directed towards the provision of novel apparatus for 
evaluating the winding speed at cross-winding textile 
machines, which can be used for controlling different 
functions of additional equipment or devices mounted 
at the machine and the cross-winder itself, and further 
more, wherein there is overcome the disadvantages ex 
istent with the use of mechanically actuated contacts 
for generating a control signal, and moreover, wherein 
the apparatus of the invention, in particular, enables 
carrying out a more exact evaluation of the winding 
speed. 

Still a further significant object of the present inven 
tion relates to apparatus for evaluating the winding 
speed of cross-winders which is relatively simple in 
construction, economical to manufacture, reliable in 
operation, not readily subject to breakdown, and pro 
vides for extremely accurate evaluation of the winding 
speed at such cross-winders. 65 
Now, in order to implement these and still further ob 

jects of the invention, which will become more readily 
apparent as the description proceeds the inventive ap 
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2 
paratus is generally manifested by the features that 
there is provided an electro-magnetic pulse generator 
which cooperates with the winding elements of the ma 
chine. The pulses produced by the pulse generator are 
delivered to an electronic pulse space-evaluation cir 
cuit arrangement. This evaluation circuit arrangement 
contains a circuit for producing a sawtooth voltage, the 
amplitude of which is proportional to the spacing in 
time of each two successive pulses, this evaluation cir 
cuit arrangement also containing a bistable circuit 
which switches or flips as soon as the sawtooth voltage 
has reached a certain amplitude. 

In accordance with a preferred manifestation of the 
invention the output signal of the pulse space 
evaluation circuit arrangement is delivered to the 
length measuring channel of an electronic yarn cleaner, 
in order to compensate the influence of the winding 
speed upon the length scale of the length measuring 
channel. In this way it is possible to ensure that the yarn 
cleaner will always uniformly respond to the length of . 
the defect present at the yarn independently of the 
winding speed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention will be better understood and objects 
other than those set forth above, will become apparent 
when consideration is given to the following detailed 
description thereof. Such description makes reference 
to the annexed drawings wherein: 
FIG. 1 is a schematic showing of a first embodiment 

of inventive apparatus equipped with a pulse interval 
or pulse space-evaluation circuit; 
FIG. 2 illustrates the cooperation of the apparatus of 

FIG. 1 with a so-called tribo electrical or frictional 
electrical yarn monitor; 
FIG. 3 illustrates the cooperation of the apparatus of 

FIG. 1 with a diameter-sensing device for the purpose 
of triggering an exchange operation for the cross 
wound bobbin; 
FIG. 4 illustrates a further embodiment of inventive 

apparatus employing a modified pulse space-evaluation 
circuit arrangement; 
FIG. 5 is a detailed circuit diagram of the evaluation 

circuit arrangement of FIG. 4; and 
F.G. 6 illustrates the cooperation of the apparatus 

depicted in FIGS. 4 and 5 with a yarn cleaner in order 
to compensate the influence of the winding speed upon 
the length measuring channel of such yarn cleaner. 
DETAILED DESCRIPTION OF THE PREFERRED 

EMBODEMENTS 
Turning now to the drawings, it will be understood 

that for the purpose of simplifying the illustration only 
enough of the actual textile machine, with which the 
evaluation apparatus of the invention is advantageously 
employed, has been slow in order to enable one versed 
in the art to fully understand the underlying concepts 
of the present invention. Hence, in the exemplary em 
bodiment depicted in FIG. 1 the yarn i is wound from 
the wind-off spool or cop 2 onto the wind-up spool 3 
typically referred to as the cross-wound bobbin. This 
cross-wound bobbin is driven by a conventional 
grooved drum, such as the grooved drum 32 of FIG, 4 
so that it rotates about its axis 4. The cross-wound bob 
bin or wind-up bobbin or spool 3 together with the as 
sociated grooved drum 32 form a winding unit or wind 
ing elements for the textile machine. The core 5 onto 
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which there is placed the bobbin sleeve 6 rotates to 
gether with the cross-wound bobbin 3. A permanent 
magnet 7 is mounted within the core 5 and a stationary 
solenoid 8 is mounted at the winder. Each time that the 
permanent magnet 7 moves past the solenoid or coil 8 
a voltage pulse 9 is induced in the solenoid 8. Perma 
nent magnet 7 together with solenoid 8 form an elec 
tro-magnetic pulse generator. 
Now, this pulse generator 7, 8 is electrically coupled 

with a pulse space- or pulse interval-evaluation circuit 
arrangement 10. At the pulse space-evaluation circuit 
arrangement 10 there is measured the time-spacing, in 
other words the spacing with time, as indicated by ref 
erence character , of each two successive pulses 9. 
For this purpose, the pulses 9 are transformed at a 
pulse shaper 12 into square wave or rectangular pulses 
which are well defined as concerns length and ampli 
tude. The pulse shaper 12 may be, for instance, a 
monostable multivibrator or an amplifier stage which is 
controlled to saturation. 
Thereafter the pulses 13 arrive at the sawtooth cir 

cuit 14 where with conventional means there is gener 
ated a sawtooth-shaped voltage curve 16, with the am 
plitude 15 of each sawtooth pulse proporational to the 
associated pulse spacing ii. 
The sawtooth voltage 6 is then applied to the bista 

ble circuit 17 which flips or switches from one voltage 
condition, indicated at 8, into the other voltage condi 
tion, indicated at 19, as soon as the voltage 16 has at 
tained a predetermined amplitude value. Circuit 17 can 
be, for instance, a bistable multivibrator. 
The output voltage of the bistable circuit 17 can be 

delivered to a relay or a logical circuit, in order to act 
upon, through the agency of amplifier means and elec 
tro-mechanical devices, such as magnetic switches, the 
mechanism of the winder or its auxiliary devices, such 
as yarn cleaner, yarn monitor, and so forth. 

In the embodiment of FIG. 2 there is illustrated the 
manner in which the output of the bistable circuit 17 
is coupled with the output of a yarn monitoring device 
21 equipped with a triboelectrical or frictional electri 
cal transducer. Tribo electrical or frictional electrical 
transducers suitable for the purposes of the invention 
are well known in the art, as for instance taught in Swiss 
Pat. No. 479,478. It will be seen more particularly that, 
on the one hand, the output voltage of the circuit 17 
and, on the other hand, the output voltage of the fric 
tional electrical yarn monitoring device 21 are applied 
to an anti-coincidence gate 20. Now at the frictional 
electrical yarn monitoring device 21 the traveling yarn 
1 generates at the friction element 22 fluctuations in 
potential which characterize themselves in the form of 
a noise voltage, conducted by means of an electrode 23 
to a yarn monitoring circuit 24. This yarn monitoring 
circuit 24 transforms the noise voltage into a direct 
current voltage in such a manner that if a noise voltage 
is present a steady or constant direct-current voltage is 
delivered at the output. If the yarn is stationary or ab 
sent then the noise voltage disappears and likewise the 
direct-current voltage. Thus at the output of the anti 
coincidence gate 20 there only then appears a voltage 
which is different from null if, firstly, the frictional 
electrical yarn monitoring device is not in an excited 
state, and secondly if at the same time the pulse spacing 
or pulse interval at the electro-magnetic pulse genera 
tor 7, 8 does not exceed a predetermined threshold 
value, that is to say, if the winding speed is still above 
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4 
a predetermined value. The output signal of the anti 
coincidence gate, then, actuates via a relay and electro 
magnetic means the automatic knotting device of the 
cross-winder. 
This apparatus provides advantages for cross-winders 

of the type equipped with an automatic stopping- and 
exchange device for the full cross-wound bobbins. In 
such machines the drive mechanism of the cross-wound 
bobbin is automatically switched-off when the wound 
package has reached a certain size in diameter. Owing 
to its inertia the cross-wound bobbin will nonetheless 
still continue to rotate for a certain period of time and 
within this interval yarn is continued to be wound-up. 
If no specific measures are provided then, each time 
upon reaching a condition of complete standstill, the 
yarn monitor will undersirably trigger the automatic 
knotter. It must be remembered that the yarn monitor 
alone cannot determine whether the yarn is actually 
ruptured or whether it is standing still because the 
cross-wound bobbin has been stopped for exchange 
purposes. 
Now if in accordance with the circuitry of FIG. 2 the 

output of the frictional-electrical yarn monitoring de 
vice or yarn monitor 2 is logically coupled with the 
output of the bistable circuit 17 in the indicated man 
ner with the aid of the anti-coincidence gate 20, then, 
during yarn rupture or upon depletion of the cop it is 
also possible to carry out the knotting operation during 
the running-out phase and up to directly prior to the ac 
tual stand-still of the cross-wound bobbin. The friction 
al-electrical yarn monitoring device is particularly suit 
able for this apparatus because it is capable of always 
delivering a clean signal characteristic of yarn travel 
even when the yarn is moving at relatively low speeds 
and extensively independently of the yarn material and 
yarn thickness. Consequently, it is possible to maintain 
at a low value the critical winding speed at which the 
bistable circuit i7 switches or flips, and the phase of 
operation where knotting is no longer automatic can be 
practically neglected. 
According to a modification of the embodiment of 

FIG. 2 the logical coupling operation, instead of using 
an anti-coincidence gate, can be carried out by means 
of two relays which are connected in the output lines 
of the bistable circuit 17 and the frictional-electrical 
yarn monitoring device 2. It is also possible to carry 
out coupling by mechanical elements which, for in 
stance, are actuated by electro-magnets; the electro 
magnets then will be energized by the circuits 10 and 
24. 

In accordance with the embodiment of FIG. 3 the in 
ventive apparatus can be advantageously used at cross 
winders equipped with automatic bobbin exchange 
mechanisms, so that when the cross-wound bobbin is 
full there can be initiated within the shortest possible 
time exchange of such full cross-wound bobbin. There 
fore, it will be seen that in FIG. 3 there is provided a 
diameter-feeler mechanism 25 which, upon attaining a 
predetermined diameter of the cross-wound bobbin, 
shuts down its drive and prepares the automatic bobbin 
exchange mechanism. In this exemplary arrangement 
the apparatus of the invention is constructed in such a 
fashion that the bistable circuit 17 only then switches 
or flips directly prior to standstill of the cross-wound 
package and thus delivers a command to the automatic 
bobbin exchange mechanism for carrying out the bob 
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bin exchange operation which has been prepared by 
the diameter-feeler mechanism 25. 
As best seen by referring to FIG. 3 this diameter 

feeler mechanism 25 embodies a pair of contacts 25a 
which are closed by the bobbin carrier 26 when the 
cross-wound package has attained the desired diame 
ter. As a result, an electromagnet 27 is energized, this 
electromagnet then stopping the drive of the cross 
wound bobbin. A further electromagnet 28 which trig 
gers the automatic bobbin exchange operation, on the 
other hand, is only then excited if also the pair of con 
tacts 29 are closed by a second relay 30. Closing of the 
pair of contacts 29 takes place at such time as the bista 
ble circuit 17 switches upon falling below the critical 
winding speed. 
By virtue of coupling the scanning of the diameter of 

the cross-wound bobbin, by means of the pair of con 
tacts 25a, with the actuation of the pair of contacts 29, 
measures have been provided to ensure that the ex 
change of the cross-wound bobbin will be undertaken 
directly after the full bobbin has been brought to stand 
still. - 

In similar type operating apparatuses of the prior art 
the drive of the cross-wound package is shutdown 
through the action of a diameter-feeler mechanism and 
after a fixed time interval the cross-wound bobbin is ex 
changed. However, the time required for running-out 

. of the bobbin depends upon different factors, such as 
yarn material, winding speed, diameter of the full bob 
bin, bearing friction, temperature and other variable 
parameters, and accordingly, there must be provided a 
sufficiently large time reserve for the aforementioned 
time interval. Yet the efficiency of the winder drops by 
an amount corresponding to this time reserve. 
Now in the embodiment of FIG. 4 a piece of ferro 

magnetic material, for instance a soft iron piece 31, is 
mounted at the grooved drum 32. Two permanent mag 
nets 33 are arranged at a soft iron core 34 about which 
there is wound a solenoid or coil 35. The solenoid 35 
is penetrated by the magnetic flux of the permanent 
magnets 33. This magnetic flux changes each time that 
the soft iron piece 31 moves past the permanent mag 
nets 34, and thus, similar to the embodiment of FIG. 1, 
here also pulses 9 are induced at the solenoid 35. 
Therefore, in this exemplary embodiment the electro 
magnetic pulse generator consists of the moved iron 
piece 31, the fixedly mounted permanent magnets 33, 
the iron core 34 and the solenoid 35. 
Just as was the case with the arrangement of FIG. 1 

here also the generated pulses 9 are delivered to a pulse 
space-evaluation circuit arrangement 10 where these 
pulses are transformed at the pulse shaper 12 into clean 
rectangular or square wave pulses 13, and at the circuit 
14 the square wave pulses 13 are formed into a saw 
tooth voltage 16. 
This sawtooth voltage 16 is delivered to a holding cir 

cuit 36. Holding circuit 36 holds or retains the voltage 
amplitude 15 which is present during the period of time 
of arrival of a pulse 13 until the time period of arrival 
of a next pulse 13. Therefore, at the holding circuit 36 
there is formed a stepped voltage 37 wherein the height 
of the step 38 corresponds in each instance to the last 
amplitude 15 of the sawtooth voltage 16. This ampli 
tude again is proportional to the associated pulse spac 
ing 11. 

with the circuit arrangement depicted in FIG. 5 
the iron piece 31 induces pulses 9 in the coil or sole 

6 
noid 35. At the pulse shaper 12 and by means of a tran 
sistor 39 a magnetic field is built up in an inductance 
40 by virtue of each pulse 9. The thus induced voltage 
is used at the sawtooth circuit 14 to control a transistor 
41 up to saturation. A resistor 42 serves to limit the 
current flow. An amplifier stage formed of the transis 
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tor 41 and a work resistor 43 is markedly feedback cou 
pled via the resistor 44, this amplifier stage functioning 
as an operational amplifier and virtually ground poten 
tial appearing at the base 45. It is for this reason that 
during the pulse gaps the magnectic field at the induc 
tance 40 slowly decays and produces at the collector of 
the transistor 41 the desired sawtooth voltage 16, the 
amplitude 15 of which is proportional to the corre 
sponding pulse spacing 11. 
FIG. 5 further shows the construction of the holding 

circuit 36 which has been shown in block form in FIG. 
4. Now with the aid of a resistor 46 and a diode 47 at 
the intermediate junction 50 there is formed a rectan 
gular or square wave voltage 48 from the sawtooth volt 
age 16, the amplitude 49 of the square wave voltage 48 
corresponding to the last amplitude 15 of the sawtooth 
voltage 16. During the pulse gaps of the square wave 
voltage 13 the junction point 50 disposed intermediate 
the resistor 46 and the transistor 53 is maintained by 
the diode 47, which is conductive during this phase, at 
negatve potential. Now if a pulse 13 appears at junction 
51 of the pulse shaper 12 then the diode 47 is blocked, 
and the intermediate junction point 50 assumes the po 
tential of the junction point 52 of the sawtooth circuit 
14. A capacitor 55 is charged by an emitter follower 
formed from the transistor 53 and the resistor 54. A 
diode 56 prevents discharge of the capacitor 55 during 
the intervals or gaps between the square wave pulses 
48. The amplitude 38 appearing at the capacitor 55 is 
equal to the amplitude 49 of the momentarily prevail 
ing last rectangular or square wave pulse 48, so that the 
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circuit 36 delivers the required stepped voltage 37. 
Now in accordance with the embodiment of FIG. 6 

by means of the stepped voltage 37 it is possible to in 
fluence the length measurements of yarn feelers in an 
electronic yarn cleaner 57, 60 which embodies both a 
yarn thickness measuring channel as well as also a 
length, measuring channel, briefly also referred to as 
length channel, the mode of influencing such length 
measurements being undertaken in such a manner that 
with increasing voltage 38 the length scale of the length 
channel is enlarged. This measure is necessary for the 
following reasons: the yarn defects which are to be 
eliminated by the electronic yarn cleaner 57, 60 re 
quire not only measuring the thickness or cross-section 
of the yarn but also the length of the yarn section con 
taining the defect. This length measurement is predi 
cated upon measuring the time which expires between 
the throughpassage of the beginning of the yarn defect 
and the end of the yarn defect. With the known yarn 
cleaners the length of the measured time interval is not 
only dependent upon the length of the defect but also 
upon the speed of movement of the yarn. During the 
starting-up phase and the running-out phase of winding 
process it can happen that otherwise harmless or mean 
ingless short irregularities which appear in the yarn 
seem longer by virtue of such scale change and are un 
desirably cut-out or eliminated by the yarn cleaner, re 
sulting in superfluous knotting operations and down 
times at the winder. 
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Now with the circuitry of FIG. 6 the scanning or 
feeler head 57 of the electronic yarn cleaner delivers, 
by virtue of a throughpassing yarn defect 58, an electri 
cal signal in the form of a pulse 59. Pulse 59 is supplied 
to the yarn cleaner circuit 60. The length channel 64, 
67 of the yarn cleaner circuit 60 is assigned the func 
tion of determining the duration 62 of the pulse 59 and 
delivering this result in the form of a voltage amplitude 
63. To that end, at the input portion 64a of the length 
channel 64, 67 the pulse 59 is transformed into a rect 
angular or square wave pulse 65 of the same length 62 
and an amplitude 66 which is randomly the same for all 
pulses 65. This can be done, for instance, with the aid 
of a Schmitt-trigger. At the second portion 67a of the 
length channel 64, 67 and with the aid of a Miller 
integrator the length 62 of the pulse 65 is measured and 
presented in the form of the amplitude 63 of the triang 
ular pulse 68. The Miller-integrator consists of a resis 
tor 69, a Miller-capacitor 70 and an amplifier com 
posed of the transistor 71 and the working resistor 72. 
Now the input 74 of the Miller-integrator is opened and 
closed by means of a diode 73 in rhythm with the 
square wave pulse 65. Upon the presence of a pulse 65 
the terminal of the capacitor 70 which is connected to 
the side of the collector of the transistor 71 is dis 
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charged with a constant current by means of such tran- . 
sistor 71 so that a triangular pulse possessing the ampli 
tude 63 appears. The slope 75 of the flank 68 of the tri 
angular pulse is dependent upon the voltage delivered 
to the free terminal of the resistor 69. If this free end 
or terminal of resistor 69 is connected with the output 
of the holding circuit 36, then, the last amplitude 38 
which momentarily appears of the stepped voltage 37 
determines the flank slope 75 and therefore the ampli 
tude 63 which, in turn, determines the length measur 
ing scale of the length channel, that is the ratio of the 
amplitude 63 to the length 62 of the pulse 65. There is 
thus obtained the required dependency of the length 
measuring scale upon the winding speed in the manner 
that during larger, in other words during the opera 
tional winding speed the length measuring scale is small 
in comparison to the length measuring scale during 
lower winding speeds, as such prevail during start-up 
and running-out of the winder. 
The described apparatus can be constructed as a ro 

bust and operationally reliable unit, and which further 
more can be installed at existing winders without any 
great expenditure. It is sufficient to utilize a small per 
manent magnet 7 or a small iron piece 31 in order to 
establish an operationally reliable coupling between 
the winding unit or mechanism 5, 32 and therefore the 
yarn on the one hand and the electronic evaluation cir 
cuit arrangement 10 on the other hand. At the electro 
magnetic pulse generator the magnetic field directly 
influences the current flow of an electrical circuit, that 
is to say, there is present a direct transformation of the 
magnetic field energy into electrical energy in that a 
magnetic field which varies in its intensity owing to the 
rotational movement of the elements of the winding 
unit produces current pulses. Thus, there are not used 
any magnetic-mechanical means, such as Reed con 
tacts or mechanical means such as cam switches. Apart 
from the previously considered means which operate 
according to the laws of inductivity it is within the pur 
view of the inventive concept to use other electro 
magnetic transducers, such as Hall-generators and sim 
ilar magnetic field-sensitive semi-conductor devices. 
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8 
The inventive apparatus is advantageously con 

structed in such a manner that it is insensitive to dust, 
fiber fly and dirt and requires practically no mainte 
nance. In winders which rely upon coupling-out the 
grooved drum in order to stop a winding station or 
winding unit it is advantageous to install the electro 
magnetic pulse generator at the grooved drum. Owing 
to the variable diameter of the cross-wound bobbin or 
package the rotational speed of the grooved drum con 
stitutes a more exact measurement for the yarn speed 
than the rotational speed of the cross-wound bobbin 
itself. Experience has shown, however, that an electro 
magnetic pulse generator coupled with the cross 
wound bobbin and equipped with the associated pulse 
space-evaluation circuit arrangement, also delivers an 
evaluation of the yarn speed which is sufficiently accu 
rate for many purposes. 
While there is shown and described present preferred 

embodiments of the invention, it is to be distinctly un 
derstood that the invention is not limited thereto but 
may be otherwise variously embodied and practiced 
within the scope of the following claims. Accordingly, 
What is claimed is: 
1. An apparatus for evaluation of the winding speed 

of cross-winding machines equipped with at least one 
winding unit embodying a wind-up bobbin and a 
grooved drum for driving such wind-up bobbin, said 
evaluation apparatus comprising electromagnetic pulse 
generator means cooperating with said winding unit of 
the cross-winding machine, an electronic pulse space 
evaluation circuit arrangement operatively coupled 
with said pulse generator means, the pulses generated 
by said pulse generator means being delivered to said 
electronic pulse space-evaluation circuit arrangement, 
said pulse space-evaluation circuit arrangement con 
taining a circuit for generating sawtooth voltages, the 
amplitude of which is proportional to the spacing in 
time of each two successive pulses, said pulse space 
evaluation circuit arrangement further containing a bis 
table circuit which flips as soon as the sawtooth voltage 
has reached a predetermined amplitude value, a yarn 
monitoring device having an output, a logical coupling 
element having a pair of inputs, said pulse space 
evaluation circuit arrangement having an output cou 
pled with one of the inputs of said logical coupling ele 
ment and the output of said yarn monitoring device 
being coupled with the other input of said logical cou 
pling element. 

2. The apparatus as defined in claim 1, wherein said 
yarn monitoring device incorporates a yarn feeler in 
the form of a tribo electrical friction-electric trans 
ducer means. 

3. An apparatus for evaluation of winding speed of 
cross-winding machines equipped with at least one 
winding unit embodying a wind-up bobbin and a 
grooved drum for driving such wind-up bobbin, said 
evaluation apparatus comprising electromagnetic pulse 
generator means cooperating with said winding unit of 
the cross-winding machine, an electronic pulse space 
evaluation circuit arrangement operatively coupled 
with said pulse generator means, the pulses generated 
by said pulse generator means being delivered to said 
electronic pulse space-evaluation circuit arrangement, 
said pulse space-evaluation circuit arrangement con 
taining a circuit for generating sawtooth voltages, the 
amplitude of which is proportional to the spacing in 
time of each two successive pulses, said pulse space 
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evaluation circuit arrangement further containing a bis 
table circuit which flips as soon as the sawtooth voltage 
has reached a predetermined amplitude value, mecha 
nism for scanning the diameter of the cross-wound bob 
bin in order to initiate exchange of a full wound bobbin, 
said bistable circuit having an output cooperatively as 
sociated with said mechanism for scanning the diame 
ter of the cross-wound bobbin. 

4. Equipment for use on a cross-winding machine 
provided with at least one winding unit embodying a 
wind-up bobbin for receiving a traveling yarn drawn 
from a yarn supply position, means for driving such 
wind-up bobbin and a bobbin exchange mechanism, 
the equipment comprising in combination: 
a speed evaluation apparatus cooperating with said 
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10 
winding unit of the cross-winding machine and hav 
ing means responsive to the rotational speed of the 
wind-up bobbin for generating a signal indicating 
said rotational speed, and evaluating means opera 
tively coupled with said rotational speed responsive 
means for generating a first output signal indicating 
whether said rotational speed is above or below a 
predetermined threshold value; 

means for scanning the diameter of the cross-wound 
bobbin and producing a second output signal indic 
ative of a predetermined circuit means for logically 
combining and responding to said first and second 
output signals for activating the bobbin exchange 
mechanism. 
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