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[57] ABSTRACT 
This invention relates to a method and apparatus for 
processing yarn defect signals of a plurality of yarns 
on the on~line base. 

For this purpose and in the case of the signal 
processing apparatus according to this invention a 
large number of yarn defect signals are processed 
through a scanning device for signal sampling, means 
is provided for placing possible drop-out signals into 
respective provisional memories, and preferably in the 
form of a binary “1" from a binary “0" and for ‘ 
reading out the contents from the memories at the 
beginning the next succeeding sampling period and for 
further processing these read~out yarn defects signals, 
together with regular yarn defects signals under 
processing through regular samplings. 

4 Claims, 3 Drawing Figures 
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APPARATUS FOR THE TREATMENT OF YARN 
THICKNESS VARIATION SIGNALS 

BACKGROUND OF THE INVENTION 

This invention relates to a method and apparatus for 
processing yarn defects signals of a plurality of yarns on 
the on-line base for the overall evaluation of the yarn 
quality, said yarn defects signals being in the form of 
yarn thickness variation signals sensed through respec 
tive capacitor type sensors provided in a one-to-one re 
lationship with said yarns. 
Although the measurement of yarn defects signals of 

the above kind is a conventional technique, it has at 
tracted the attention of those skilled in the art on ac 
count of its anticipating nature on later developabie 
color strips and dyed specks which occur on a woven 
or knitted fabric made from the yarns upon later dye 
ing, weaving and the like processing. 
These yarn defects information signals delivered 

from a large number of the capacitance type sensors 
are passed through and processed by a conventional 
electronic scanner for conveying these signals in suc 
cession from yarn to yarn into a common information 
processing apparatus, preferably an electronic com 
puter, for evaluation of the general quality of the yarns 
under manufacture in a spinning plant. 

In such yarn information processing and evaluation 
systems, signal drop-outs may occur at interscanning 
periods and result in a fatal and adverse effect upon the 
generalized yarn quality determination being carried 
out for the yarn manufacturing plant. 

SUMMARY OF THE INVENTION 

It is therefore the main object of the invention to pro 
vide a unique, effective and substantially improved 
technique for avoiding interscanning signal drop-outs 
which have an important effect upon the general evalu 
ation of yarn quality of a large number of synthetic 
yarns under manufacture. 
For this purpose and in the case of processing a large 

number of yarn defects signals through scanning for 
signal sampling, means are provided for placing other 
wise possible drop-out signals into a provisional mem 
ory, preferably in the form of a binary “ l " from a bi 
nary “O” and for reading out these memory contents 
from the memory at the beginning of the next succeed 
ing sampling period and for further processing these 
read-out yarn defects signals, together with regular 
yarn defects signal under processing through regular 
samplings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

These and further objects, features and advantages of 
the invention will become more apparent from the fol 
lowing detailed description of the invention by refer 
ence to the accompanying drawings, in which: 
FIG. 1 is a schematic diagram of a yarn defects signal 

processor adapted for carrying out the method accord 
ing of this invention. 
FIG. 2 is a chart for illustration of the operating 

modes of the signal processing system for n-yarns. 
FIG. 3 is an additional chart to FIG. 2 adopted for the 

same illustrating purpose. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

In the following, the invention will be described more 
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2 
in detail by reference to the accompanying drawings 
illustrative of a preferred sole embodiment of the in 
vention. 

In FIG. 1, numeral 100 representing a yarn supplied 
from a spinning unit in its broadest sense, comprising 
at least, a spinneret, a stretcher and a scouring and the 
like after-treating unit, not shown. The yarn 100 is 
passed through a sensing gap formed between a pair of 
stationary condenser electrodes contained in a yarn de 
fects sensor 4-1 of the capacitance type, shown only 
schematically in a block. The thus sensed yarn defects 
signal is supplied through an output lead No. 1 to input 
terminal 22-1 ofa temporary memory circuit 5-1 which 
includes a silicon-controlled recti?er element 6-1 act 
ing as memory element, condensers 9-1; 12-1 and semi 
conductor diodes 10-1; 11-1, resistors 7-1; 8-1, these 
circuit elements being electrically connected with each 
other as shown. 

In the similar way, yarns 101; 102 . . . 100+ n are 

passed through respective yarn defects sensors 4-2; 4-3 
. . . 4-n, each of which has similar structure as the ?rst 

mentioned sensor 4-1, and the capacitively sensed yarn 
defects signals are fed therefrom through respective 
output leads Nos. 2; 3 . . . n to temporary memories S-2', 

5-3 . . . 5-n, respectively, each of which has similar 

structure as the ?rst mentioned memory circuit 5-1. 
Input terminals 22-2; 22-3 . . . 22-n correspond to 

that shown at 22-1. Silicon-controlled recti?er ele 
ments 6-2; 6-3 . . . 6-n are same with that shown at 6-1. 

Resistors 7-2; 7-3 . . . 7-n and 8-2; 8-3 . . . 8-n corre 

spond to those 7-1 and 8-1, respectively. Condensers 
9-2; 9-3 . . . 9-n and 12-2; 12-3 . . . 12-n correspond to 

those denoted 9-1 and 12-1, respectively. Semiconduc 
tor diodes 10-2; 10-3 . . . 10-n and 11-2; 11-3 . . . 11-n 

correspond to those denoted 10-1 and 11-1, respec 
tively. 
The respective yarn defects signals delivered from 

the sensors 4-1, 4-2, 4-3 . . . 4-n are shown in FIG. 2 at 

1b, 2b, 3b . . . nb, representatively and by way of exam- 

ple. These yarn defects signals 1b, 2b, 3b . . . rib are con 

veyed through scanning contacts 14a-1, 140-2, 1411-3 . 
. . l4a-n of scanners 14, 15 to a ?rst information pro 

cessor 19, shown only schematically by a block, as its 
successive inputs. 
On the other hand, the memory signals in the tempo 

rary memories 5-1, 5-2, 5-3 . . . S-n, as being shown rep 
resentatively and only by way of example at 3c and nc 
in FIG. 2, are taken out and conveyed through respec 
tive scanning contacts 14b-1, 14b-2, 14b-3 . . . 14b-n of 

scanners 14, 15 to a read-out circuit 20 in succession, 
said circuit 20 being shown only schematically by a 
block. The operational sequence of the said ?rst and 
second scanning contact series may be in the order of 
140-1; 14b-1', 14a-2; 14b-2; 14a-3, 14b-3 . . . 14a-n; 

14b-n. 
Numeral 21 represents a ?nal and overall informa 

tion processor shown only schematically by a block and 
connected at its respective inputs 21a and 21b with the 
?rst and second information processors 19 and 20, and 
adapted for processing the signal outputs therefrom. 
When a full-automatic signal processing system is to be 
realized, the ?nal processor 21 may be a digital type 
electronic computer. Or alternatively, when a rather 
simpli?ed information record system is to be realized, 
the ?nal information processor 21 may be a digital 
printer or terminal recorder. 
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The part denoted 15 of the scanning circuit 14 is a 
control section thereof and is connected in series with 
a solid state timer 16 and a relay 17 which are shown 
only schematically by respective blocks. ln synchro 
nism with the scanning operations shown at lal; 2al and 
3al in FIG. 2 or 3, the control section 15 delivers suc 
cessively signals 22a of the signal series 22 to timer 16 
which, when thus energized, initiates its operation for 
a predetermined time period when one of signal 230 
belonging to signal series comes. At this time, relay 17 
energized so as to close its contact 18 connected be 
tween the input to the processor 20 and ground. Timer 
16 is reset when the signal 22b arrives in the signal se 
ries 22, thereby the operation of relay 17 is terminated 
so as to release its relay contact 18 from its closed posi 
tion. The contact 18 is thus opened again. 

in FIG. 2, (1) represents a group of signal series rep 
resenting in turn those necessary for the operation of 
the ?rst sensor 4-1 and its following electronic parts. In 
the similar way, (2) represents a similar group of signal 
series representing in turn those necessary for opera 
tion of the second sensor 4-2 and its following elec 
tronic parts. Similarly, (3) . . . (n) are related to sensors 

4-3 . . . 4-n and their following electronic parts. Arrows 

“T" appearing in FIGS. 2 and 3 demonstrate the 
progress of time. 
Wave series la; 20; 3a . . . na represents respective 

signal sampling modes. The operational sequence can 
be more clearly understood by reference to FIG. 3. 
As an example, the sampling is carried out for each 

of the time periods of lal; 1a2 . . . in connection with 

the ?rst yarn defects signal lb. 
Similarly, for each of the time periods of 2al, 2a2 . . 

., sampling is carried out in connection with the second 
yarn defects signal 212. 
Samplings are carried out in the similar way at each 

of time periods 3al; 3a2 . . . of the wave series 3a in con 

nection with the yarn defects signal 3b. 
In the case of n-th yarn defects signal series rib, sam 

pling will be carried out at each of the time periods nal; 
n02 . . . of the wave series 110. 

In the case of the ?rst yarn defects signal series 1b, 
the second irregular signal pulse 1b-2 is developed dur 
ing the sampling period 102 and exceed over the upper 
established level ldl] of both limiting levels ldO; 1e0, 
thus it is treated as a yarn defect in the information pro 
cessing. 
Further, in the case of the second yarn defects signal 

series 2b, all the pulses exceeding established levels 
2d0', 2e0 are thus subjected to information processing 
at each of the sampling periods 2a]; 202. 

Next, consider the ?rst yarn defect signal lbl appear 
ing in the ?rst signal series 1b which developed outside 
of the regular and related sampling periods. According 
to the conventional sampling method, this yarn defect 
pulse would not be taken into account, thus represent 
ing a fatal drawback in the conventional technique. 
This drawback can be remedied according to the 

present invention. 
As an example, the yarn defect pulse 3bl appearing 

in the third yarn defects signal series 3b exceeds the es 
tablished level 3d; 3e and thus, the temporary memory 
circuit 5-3 is energized upon reception of this yarn de 
feet pulse. Thus the energized memory state thereof is 
continued until the next sampling time period 302 ar 
rives and terminates, as shown at 3C] in the wave series 
30. At the arrival of the sampling period 3a2, the mem 
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4 
orized information is read out as a yarn defect signal 
which will be processed. Upon this read-out, the mem 
ory is reset and cleared for the next memory operation. 
The same will be applied to the yarn defect pulse nbl 

appearing in the n-th yarn defects signal series ab and, 
outside of the two successive sampling periods nal and 
n02 of wave series rm and exceeding the both estab 
lished limiting levels nd; ne. The memorized signal is 
shown at ncl of the signal series nc. The pulse nbl repre 
sents, in this case also, a random and large yarn defect 
such as a defective broken mono?lament ball in a mul 
ti?lament. 
As an example, as on-line yarn quality control system 

in a multi?lament yarn manufacturing factory will be 
explained with reference to FIGS. 2 and 3. 

In this case, the sensors 4-1, 4-2, 4-3 . . . 4-n are at 
tached one by one to all the stretching twister units 
contained in the factory, and each being provided di 
rectly upstream of the related pirn winding stage. Thus, 
all the manufacturing multi?laments are sensed and the 
sensed yarn strength variation information signals are 
fed out from the respective sensors to conveying leads 
Nos. 1, 2, 3 . . . n, as was exaplined hereinbefore. These 

signals are subjected to sampling once every ten sec 
onds per yarn, through the on-off operation of relay 
contacts l4a-1', 14a‘-2,' 14a-3 . . . l4a-n. These succes 

sively sampled signals are conveyed to the ?rst primary 
processor 19, as was referred to hereinbefore. 
As an example and as was referred to hereinbefore, 

a random and larger yarn defect pulse 3bl, representing 
mostly a pill, appearing outside of sampling periods 
such as 3a1 and 302 and exceeding the limiting levels 
3d and 32, will be conveyed from lead No. 3 and 
through input terminal 22-3; condenser 12-3; semicon 
ductor diodes 10-3; 11-3, condenser 9-3 and resistor 
7-3 to the control grid of silicon-controlled recti?er el 
ement 6-3 which is thus energized. With energization 
of the element 6-3, the potential at the anode side of 
the element 6-3 which continue to operate even if the 
large yarn defect signal decreases to those lying within 
its regular and allowable range de?ned by and between 
the limiting both levels. This means that by the pres 
ence of the random and large yarn defect signal repre 
senting a pill or the like has been transformed from bi 
nary 0 to binary l by actuation of the element 6, as ex 
pressed at ml in FIG. 2 for memory purpose. This 
memory condition will continue until the next succeed 
ing sampling period 302 comes, as was referred to here 
inbefore. At this last-mentioned period, both sampling 
contacts l4a-3 and 14b-3 are closed simultaneously, 
the large yarn defect signal 3bl will thus be conveyed 
through the now-closed ?rst relay contact 14a-3 to ?rst 
primary processor 19 and the read-out binary signal 1 
from the memory 5-3 through the anode of silicon 
controlled element 6-3 and the now closed relay sec 
ond contact 1412-15 to second primary processor 20 act 
ing as large yarn defect read-out circuit which is thus 
brought into actuation. 
The outputs from the both primary processors 19 and 

20 are conveyed to ?nal and overall processor 21 
which may preferably a digital type electronic com 
puter, as was referred to hereinbefore. 
The ?rst primary processor 19 may treat simulta 

neously those yarn defect signals which represent the 
mean wave height characteristics of the yarn defect sig 
nals displaying in advance color strips to appear in the 
dyed and woven fabric; the mean wave area character 
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istics of the yarn defect signals indicating in advance 
dyed specks to appear later; the degree or sizes of the 
developed mono?lament pills; the developed extraordi 
nary mono?lament conditions and yarn breakage infor 
mation, if any. 
Outputs from the ?nal processor 21 may be used pri» 

marily providing an indication of the overall yarn qual 
ity of the products from the factory. The processed 
overall yarn information can be utilized for control of 
the quality of the spinning material and/or the overall 
spinning conditions of the factory plant. 
At each of the short time durations 23a of wave series 

23, 23, FIG. 3, extending I second, as an example, the 
relay contact 18, in FIG. I, is closed and the anode of 
the now operating silicon-controlled element 6-3 is 
grounded through the closed relay contacts l4b-3 and 
said contact 18. Therefore, the element in is reset for 
sensing and preserving again the large yarn defect sig 
nal. 

In the preferred embodiment shown and described, 
the scanning apparatus has a signal sampling period of 
10 seconds per one spinning unit, not shown, from 
which one of the multi?lament yarn 100; 101', I02 . . 
. or 100 + n is delivered. The yarn stretching and wind 
ing plant in the factory is assumed to have 156 such 
spinning units. Therefore, in this case, the sampling pe 
riod will be 26 minutes. In other words, the sampling 
for one spinning unit is carried out for 10 seconds per 
26 minutes. These data have been selected mainly and 
naturally from economical reasons. 

In practice, a continuous yarn defect signal as shown 
at 2b in FIG. 2 may be frequently encountered during 
manufacture of synthetic multi?laments with which the 
invention is concerned. In this case, also, the aforemen' 
tioned kind of the sampling mode is sufficiently for the 
desired purpose. ()n the other hand, even ifa large yarn 
defect as shown at lbl; 1122; SM or nbl should not be 
sensed, the resulted pirn could be discarded exclusively 
from this reason. According to the present invention, 
such large yarn defects as large ?lament pills can be 
practically continuously sensed and processed with an 
economical sampling system as shown and described. 
Thus, it is highly valuable for the purpose of on-line su 
pervision of a large number of multi?lament yarns as 
spun, stretched and wound, thereby providing a re 
markable progress in the art. 
As was referred to, the randomly developed large 

yarn defects are stored in the provisional memory 
wherein in each reception of the corresponding yarn 
defects signals the binary O is changed in its state into 
the binary 1, thus the memory means is simple and in 
expensive. The read-out operation for taking out the 
memorized yarn defects signal from the memory can be 
made simple and inexpensive in comparison with com 
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6 
parative conventional means. 

In FIG. 2 at (3), different effective signal ranges 3:10; 
3e0 and 3d; 3e are shown in an overlapped manner for 
showing possible alteration of the range depending 
upon the kind and nature of the yarn and the scope and 
purpose of the yarn quality evaluation. In FIG. 2 at (n), 
the same is applied to different and overlapped effec 
tive yarn signal ranges de?ned by nd0; ne0 and nd; ne, 
respectively. 
The embodiments of the invention in which an exclu 

sive property or privilege is claimed are as follows: 
1. An apparatus for processing defect signals from a 

plurality of yarns wherein said signals may be applied 
to a digital processor, said apparatus comprising: 

a. a plurality of sensor means, each sensor means as 
sociated with one of said yarns for detecting a de 
feet in said yarns; 

b. a plurality of memory means, each of said memory 
means coupled to a corresponding one of said sen 
sor means for storing a defect signal produced by 
its corresponding sensor means; 

0. scanner means coupled to said plurality of memory 
means for cyclically sequentially sampling the sig 
nals stored in said memory means for subseqeunt 
output to said digital processor; and 

d. reset means for periodically resetting said memory 
means at the beginning of each sampling cycle; 
wherein each said memory means includes 
a thyristor, the anode thereof being coupled to said 
scanner means; 

a capacitor having one electrode connected to its 
corresponding sensor means; 

diode means coupled between the other electrode 
of said capacitor and the gate electrode of said 
thyristor, wherein said sensor means applies a 
pulse to the gate of said thyristor through said ca 
pacitor and diode means, turning said thyristor 
on and thereby changing the potential on the 
anode thereof when a defect signal is sensed by 
said sensor means; wherein said thyristor remains 
on until reset by said reset means. 

2. The apparatus of claim 1 wherein said sensor 
means is a capacitive sensor. 

3. The apparatus of claim 1, wherein said scanner 
means includes normally open switch means associated 
with each memory means coupled to the anode of said 
thyristor wherein each said switch means is closed dur 
ing the sampling of the corresponding memory means 
thereby coupling the anode of said thyristor to said 
processer means. 

4. The apparatus of claim 1, wherein said reset means 
comprises means for grounding the anode of said thy 
ristor thereby turning said thyristor off. 

* * 1k * * 


