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[57] ABSTRACT 
An open end spinning unit having feed means for de 
livering ?brous material. a rotary twisting means for 
spinning the ?bers into a yarn. and a rotary withdraw 
ing means for taking up the yarn. A ?rst detector is 
located to sense the revolution of said twist means and 
providing an output having a value proportional to the 
number of revolutions. A second detector is located to 
sense the revolution of the withdrawing means and 
providing an output having a value proportional to the 
number of revolutions thereof. The ?rst detector is 
connected to the output of a ?rst counter between 
which is interposed a gate means. The second detector 
means is connected to the input of a second counter. 
the output of which is connected to the input of the 
gate. and which provides a signal for controlling the 
gate. An indicator is connected to the ?rst counter to 
record the value received by the counter. 

4 Claims, 2 Drawing Figures 
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SYSTEM FOR MEASURING TI-IE TWIST OF SPUN 
’ YARN IN OPEN-END SPINNING 

RELATED CASES 

The present invention and disclosure is related to 
corresponding applications. Ser. No. 397.742 and Ser. 
No. 397.743, ?led on even date hereith. Reference and 
incorporation of the subject matter disclosed therein is 
made as if more fully set forth herein. 

BACKGROUND OF INVENTION 

The present invention relates to a system for measur 
ing and indicating the twist number of spun yarn and in 
particular to a system for automatically measuring and 
detecting the twist imparted to the spun yarn in an open 
end spinning machine. 

It has been known to determine the number of twists 
imparted to a spun yarn per unit length by separately 
measuring the number of revolutions made by the twist 
imparting member (i.e. the spinning turbine) and sepa 
rately measuring the withdrawing speed of the spun 
yarn from the turbine. After these individual measure 
ments have been made a further computation is manu 
ally obtained by dividing the data so as to obtain the 
theoretical number of twists per unit length. This sys 
tem of determining the twist number is disadvanta 
geous namely in that it requires two considerably dif 
ferent measurements to be individually taken. Each of 
these measurements requires the use of special and pre 
cise apparatus so that the computation which is later to 
be made may be as accurate as possible. Furthermore, 
the determination of the twist number of the yarn so 
spun is not a direct computation and as a consequence 
the resultant determination may not be accurate be 
cause of a number of factors not related to the actual 
spinning operation. 

It has been known to measure the twist number of 
spun yarn by untwisting a given or predetermined 
length of the yarn sample. By untwisting such a sample 
it is possible to determine the actual number of twists 
in the given sample with respect to the drop in tension 
between the twisted and untwisted yarn. The measure 
ment of the twist number of yarn in this manner re 

I quires an interruption of the spinning process in order 
that the predetermined sample length may be taken. 
Thus this system is not suitable for an instantaneous de 
termination of the twist number of the yarn as it is 
being manufactured and during the actual spinning 
process. Furthermore. due to the character of the yarn 
structure an accurate result cannot be expected since 
many errors can arise during the untwisting of the given’ 
length of yarn and during the actual measurement of 
the tension drop. 

It is the object of the present invention to provide a 
system for the automatic measurement and indication 
of the twist number of spun yarn directly from the spin 
ning unit during the spinning operation. 

It is a further object of the present invention to pro 
vide a simple and reliable apparatus and system en 
abling the measurement and indication of the twist 
number during the spinning operation without requir 
ing any additional or manual calculation. 

It is a further object of the present invention to pro 
vide a system for measuring and indicating the twist 
number of the yarn without the need to interrupt the 
spinning operation or to shut down the spinning ma 
chine. 
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2 
The foregoing objects, other objects and numerous 

advantageous will be seen from the following disclosure 
of the present invention. 

SUMMARY OF THE INVENTION 

According to the present invention there is provided 
a system for measuring and indicating the twist factor 
or twist number of the yarn spun in an open end spin 
ning unit. Open end spindleles spinning machines com 
prise a plurality of units each having feed means for de 
livering ?brous material. a rotary twisting means for 
spinning the ?bers into a yarn and a rotary withdrawing 
means for taking up the yarn. In accord with the pres 
ent invention there is located a ?rst detector means by 
which the revolution of the twist means is sensed and 
which provides an output having a value proportional 
to the number of its revolutions. A second detector 
means is located sensing the revolution of the with 
drawing means and providing also an output having a 
value proportional to the number of its revolutions. 
The two sensed values are evaluated in a circuit to 
which the input from the ?rst detector is connected to 
a ?rst counter. A gate means is interposed between the 
?rst detector and the ?rst counter. The second detect 
ing means has its value output connected to the input 
of a second counter, the output of which is itself con 
nected to the input of the gate. The second counter is 
so regulated that it provides a signal operating the gate 
after a predetermined input value is fed to it. Upon the 
passage of the signal to the gate. the ?rst counter is 
blocked from further input and is caused to transmit its 
received cumulative input to a digital or analog indica 
tor. 

Preferably. the second counter is provided with a de 
cade number switch by which its input value may be 
decimally modi?ed so that its input may be provided 
over a broad range. Further, it is preferable that the de 
tiectors be contactless and comprise preferably. photo 
electric cells which are adapted to sense optical indicia 
or markings placed on the twist means or spinning tur 
bine and the rotary withdrawing means without inter 
ference with their operation. 

Further details of the present invention are described 
in the following speci?cation and are shown in the form 
of its exemplary embodiment in the accompanying 
drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the drawings: 
FIG. 1 is a perspective view of a spinning machine 

showing the application of the present invention to at 
least one of the spinning units therein, 
FIG. 2 is a circuit diagram of the evaluation unit em 

ployed and provided by the present invention. 

DESCRIPTION OF INVENTION 

A more or less conventional spinning machine, of 
which there are many commercial embodiments avail 
able is depicted in FIG. 1. The machine comprises a 
frame 1 on which are aligned a plurality of spinning 
units, each comprising a rotary turbine 2 mounted to 
rotate about a horizontal axis 3. A silver 4 of ?brous 
material is withdrawn from a container 5 and passes 
through a dissolving and feeding mechanism 7 to be fed 
to the chamber of the spinning turbine 2 where under 
the effect of centrifugal action and suction it is spun 
into a yarn 7. The yarn 7 is withdrawn between a rotary 
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take up beam 8 and a hold down arm 8a over a winding 
beam 9 to be wound on a bobbin 10. 

In accordance with the present invention at least one 
of the spinning units has its twist imparting turbine 2 
provided with a detector 11 adapted to sense its rota 
tion. The detector 11 is mounted on the frame of the 
machine in opposition to the peripheral surface of the 
spinning turbine 2. which surface is provided with at 
least one marking indicia 12. The detector 11 and the 
markings 12 are arranged in such a manner that the 
output of the detector provides a series of pulse signals 
having a value proportional to the number of revolu 
tions of the turbine 2. If one marking 12 is used the 
number in that case represents the number of passages 
of the marking 12 through the plane of the detector. 
Preferably, the optical marks 12 are formed on the 
point of the circumference of the turbine 2 so that light 
is re?ected from the surface in a different manner than 
the remaining portions of the turbine. Preferably. the 
marking may be black. The detector is preferably a 
photoelectric cell sensing the change in light re?ection 
or transmission and having electrical electronic means 
for producing a series of output pulses in response 
thereto. 
The rotary withdrawing beam 8 is also provided with 

a detector 13 mounted in opposition to its circumferen 
tial surface on which is secured tape 14 itself provided 
with series of spaced optical markings 15. The detector 
13 is similar to the detector 11 as are the optical mark 
ings 15 to the markings 12 on the turbine 2. Thus the 
detector 13 is capable of determining the rotation of 
the withdrawing beam 8 and produce an output signal 
comprising a series of pulses, the value of which being 
proportional to the number of revolutions of the with 
drawing beam 8. In this instance the number of black 
marking optical indicia 15 are such that the number of 
passages they make through the plane of the detector 
during a single revolution is proportional thereto. 
The outputs of the detectors l2 and 13 are fed into 

an evaluation and comparison circuit shown in FIG. 2. 
This circuit comprises a pair of detector inputs DI and 
D2 which are adapted to be connected to the detectors 
12 and 13 respectively. The detector input D. is con 
nected to a gating means 16 which has its output con 
nected to a ?rst counter 17 which is adapted to trans 
mit upon appropriate signal its accumulated value to a 
digitronic indicator 18 by which the accumulated value 
may be read out either in digital or analog form. The 
detector input D2 is connected to the input of a decade 
number switch 19, the outputs of which is connected to 
a second counter 20, the output of which itself is con 
nected to the gating means 16. In general, the gate 16 
is adapted to be normally open allowing passage of the 
input from the detector input D1 into the ?rst counter 
17 and is closed upon the reaching in the second 
counter of a predetermined value from the input of the 
detector input Di 

In order to determine the twist number of the follow 
ing relationship may be employed: 

wherein: z is the twist number, 
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4 
0 is the number of revolutions of the twist imparting 

element or turbine 2 during the withdrawal of a given 
length of yarn. and 
L is the given length of yarn withdrawn over the with 

drawing beam 8. 
Preferably. one optical marking 12 is made about the 

circumference of the turbine 2 and the number of 
markings 15 made on the tape 14 secured to the with 
drawing beam 8 is chosen in such a manner that the de 
tector 13 arranged in opposition to it has a value pro 
portional to the number of revolutions of the withdraw 
ing beam which is I00 pulses after the withdrawing of 
one meter of spun yarn. In this case the detector 13 is 
connected by the decade number switch to the last two 
decades of the second counter 20. Thus the counter 17 
and 20 begin to count- simultaneously the pulses from 
each of the respective detectors 11 and 13. And these 
pulses are continually accumulated in the respective 
counters. The initiation of the evaluation operation can 
be controlled by suitable control means regulating the 
operation of the gating means 16 either manually or au 
tomatically. Such a control unit is shown in the afore 
mentioned co-pending applications. After initiation. 
the counters l7 and 20 accumulate the pulses delivered 
through the detectors. After 100 pulses from the detec 
tor l3 sensing the rotation of the withdrawing beam 8 
the second counter 20 is caused to emit a signal which 
is passed on to the gate 16. This signal causes the gate 
16 to close and thus stopping the passage of pulses from 
the detector input Dl (detector 11) to the ?rst counter 
17. Thus the counter 17 ceases to count the number of 
pulses indicative of the revolution of the spinning tur 
bine 2 with respect to one meter of yarn withdrawn 
over the beam 8. The ?rst counter has thus accumu 
lated the number of revolutions of the turbine 2 per 1 
meter of the length of withdrawn yarn and thus pro 
vides a number of twists imposed upon the yarn per l 
meter of the length. This may be directly represented 
or read out on the indicating unit l8 either as a digital 
number or in some other analog fashion. 

If the decade number switch 19 had been placed at 
some other position then the pulses fed to the second 
counter 20 would be most applied by a constant 10" 
where K is an integral number the value of which de 
pends upon the selection or adjustment of the decade 
number switch 8. As a result the ?rst counter 17 would 
accumulate the number of revolutions of the spinning 
turbine per one meter of yarn multiplied by the con 
stant 10"“ The measurement time and thus also the ac 
curacy of the result can be adjusted and varied by the 
use of this decade switch. In this connection it is also 
necessary to insure that the number indicated on the 
indicating unit 18 would be in proper relationship and 
accordance with the twist unit per number length, it is 
necessary to complete the numeric value with a deci 
mal symbol. That is the decimal point must be placed 
in the read out number in a proper position between 
the digits on the indicating unit 18 as given by the posi 
tion of the decade number switch 8 to compensate for 
the use of the constant factor 10 to the K power. 
The present invention may also be employed for 

measuring and indicating the imparting of a false twist 
to the spun yarn. In this instance the number of false 
twists may be given by the following relationship: 
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-Continued 
_ n l n 

Z_ V + 17m. ‘ l’ H‘ 

In which n represents the‘ number of‘revolutions of 
the twist imparting member of turbine per second. 
V equals the withdrawing speed in meters per second. 

D the diameter of the twist imparting turbine in meters 
and the lambda equals the coef?cient of shortening or 
reduction of the sliver or ribbon. 
By reducing the complex additive‘factor to the con 

stant value K this relationship may be easily determined 
with the system of the present invention. The value K. 
in conventional twist imparting turbines. commercially 
available, approximates plus 5. the sign plus applying to 
the true or actual character of the yarn. This value va 
ries so slightly between turbine units that it can be re 
spected as a speci?c constant so that ?rst counter 17 
may be set at an initial value of 0005 instead of its ini 
tial zero value of 0000. By thus adding the value 5 to 
the counter 17. the resultant indicated value takes into 
account the in?uence of the complex computation of 
the withdrawing speed. diameter and coef?cient as 
given above for each 1 meter of yarn which is with 
drawn over the withdrawing beam 8 from the spinning 
turbine 2 during the measurement cycle. As a result the 
computation and indication of the measurement is di 
rected and straightforward as previously described ear 
lier. 

lt is possible to modify the computation to provide a 
reading relative to l centimeter of withdrawn yarn 
rather than through 1 meter of withdrawn yarn. To ob 
tain a pulse reading from the detector 13 for each 1 
centimeter of yarn it is possible to provide a rotatable 
wheel engaging the surface of the withdrawing beam 8 
which wheel contains the optical indicia sensed by the 
detector as a ratio of the rotation of the withdrawing 
beam 8. Such a system is shown in the aforementioned 
co-pending applications. In addition the number of rev 
olutions of the withdrawing beam 8 can be obtained by 
any other suitable means by which the motion is cou 
pled with the motion of the withdrawing beam 8. A sim 
ple brush and commutator device may be employed. 
Analogously the detector 11 which senses the motion 
of the turbine 8 can be arranged and coupled to the tur 
bine 8 in any other manner than that described. 
Should the spinning machine be provided with a 

mechanism by which the withdrawing speed may be au 
tomatically changed and adjusted. the use of the re 
peated measurements made in accordance with the 
present invention showing the twist number per 1 
meter of yarn length, can be employed to continuously 
make such adjustment. This can be obtained by provid 
ing the counter 17 with preselection circuits. the out 
puts of which being responsive to the read out of the 
counter 17 so that the outputs may be used to regulate 
and control the operation of the withdrawing beam 8. 
Such preselection circuits may be employed for check 
ing and maintaining the accurate spinning of each of 
the spinning units in the spinning machine. 

It will be obvious from the foregoing that in accor 
dance with the present invention the operation of each 
of the spinning units or the operation and adjustment 
of the entire machine can be easily and automatically 
checked. regulated and the twist factor determined. 
The apparatus is simple and does not require a constant 
attendance by the operator. The apparatus system‘ may 
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6 
be manually controlled or it may be automatically op 
erated asdesired. The present invention may be ap 
plied toany of the conventionally and commercially 
available machinery without extensive modi?cation of 
such machinery. The location of the detectors 11 and 
13 are the only mechanical or structural devices that 
need be installed. These can be installed without modi 
?cation of either the turbine or the withdrawing beam 
8. The operation requires only the selection of the mea 
suring interval length that is whether the pulse is ob 
tained are proportional to the meter of withdrawn spun 
yarn or to an amount greater or lesser than this. The in 
dication of the result directly in digital form on the digi 
tronic discharge tubes of the indicating device consid 
erably facilitates their recording. This indicating device 
may be visually read. may contain memory storage and 
recording circuitry so that the read out can be main 
tained over periods of time. It has been further found 
that the accuracy of measurements is quite high since 
the mechanical adjustment to produce 100 optical 
markings 12 on the spinning turbine per l unit meter 
length input upon withdrawal of 1 meter of yarn over 
the withdrawing beam 8 is approximately plus or minus 
one twist per meter and upon withdrawing 10 meters of 
yarn is plus or minus 0.1 twist per meter yarn length. 
As de?ned herein a counter is a device or circuit 

which counts input pulses. accumulates or stores the 
pulses and provides an output signal directly or propor 
tionally indicative to the number of such pulses re 
ceived. 
As used herein a decade switch may be defined as 

having two or more sections, each having ten times the 
value of the preceding section and each section being 
divided into 10 equal parts. Each section has a 10 posi 
tion selector switch or its equivalent arrangement such 
that it may be set at any given design value in its range. 
As used herein gating means may be de?ned as a cir 

cuit or device permitting the selective passage of an 
input pulse or signal from one unit to another and 
which is operable on the input of an independent signal 
to it to either close or open said means to the passage 
of the ?rst signals. 
As used herein the indicator may be de?ned as a read 

out device for either visual, digital or analog read out 
of accumulated pulses or pulse signals and may include 
memory storage and recording means as well as optical 
discharge tubes showing the read out value. 
Various changes, modi?cations and embodiments 

have been suggested. Others will be apparent to those 
skilled in the art. Accordingly, it is intended that the 
present disclosure be taken as illustrative only and not 
limiting of the scope of the invention. 
What is claimed is: 
l. A system for measuring and indicating the twist 

factor of spun yarn formed in an open end spinning unit 
having feed means for delivering ?brous material. a ro 
tary twisting means for spinning the fibers into a yarn. 
and a rotary withdrawing means for taking up the yarn 
comprising. ?rst detector means located at said twist 
means for sensing the revolution of said twist means 
and providing an output having a value proportional to 
the number of revolutions thereof a second detecting 
means located at said withdrawing means for sensing 
the revolution of the withdrawing means and providing 
an output having a value proportional to the number of 
revolutions thereof. said ?rst detecting means being 
connected to the input of a ?rst counter, a gate means 
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interposed between said first detector and said ?rst 
counter. said second detecting means being connected 
to the input of a second counter. the output of which 
is connected to the input of said gate, and which pro 
vides a signal for controlling said gate‘ and an indicator 
connected to said ?rst counter to record the value re 
ceived by said counter. 

2. The system according to claim 1 wherein said sec 
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0nd counter includes a decade number switch. 

3. The system according to claim 1 wherein said de 
tectors are contactless. 

4. The system according to claim 3 wherein said de 
tectors are photoelectric cells and said withdrawing 
means and said twisting means are provided with at 
least one optical marking. 

=1: * * * =|< 


