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of New York 

Application May 1, 1948, Serial No. 24,575 
(C. 57-383) 10 Claims. 

The present invention relates to control sys 
tems and more particularly to control Systems 
of the type wherein a sequence of control signals 
controls one or a plurality elements. The inven 
tion comprises a novel system of this type where 
in the control signals are of random occurrence 
and of constant or of randon duration as de 
sired. The control System of the invention, while 
of general application, is particularly adapted for 
use in controlling the manufacture of yarn to in 
Sert in the yarn randomly spaced slubs of con 
stant or of randon length. 

In the control System of the invention in 
herently random phenomena, Such as the in 
cidence of cosmic radiation on a given Surface, 
are transformed into a series of randomly oc 
curring pulses and the pulses are used to initiate 
control signals. In one embodiment of the in 
vention, each control Signal, once initiated, coin 
tinues for a period of time which is fixed by the 
Setting of an adjustable member. In other en 
bodiments of the invention, the Signals are of 
random duration or may have any one of a num 
ber of randomly selected periods of duration. 
In the latter case the particular period of dura 
tion of any one control signal is unpredictable 
and is independent of that of the preceding or 
Succeeding signal. 

For an understanding of the invention refer 
ence may be had to the accompanying drawing, 
of which: 

Fig. 1 illustrates' diagrammatically a control 
System embodying the invention in which con 
trol signals of random occurrence and constant 
duration control mechanism for insertion of 
subs into yarn; 

Fig. 2 illustrates an alternative arrangement 
of one part of the system of Fig. 1 for use in in 
serting slubs of randomly selected lengths into 
yarn; and 

Fig. 3 illustrates a second alternative arrange 
ment of part of the System of Fig. 1 Suitable for 
use in inserting slubs of random length into 
ya. 

In Fig. a source of randon phenomena is 
diagrammatically indicated at 2 and a device for 
detecting variations in the Source 2 and convert 
ing Such Wariations into a Sequence of randomly 
occurring positive electrical pulses is indicated at 
4. Source 2 may be, and preferably is, One, or 
a plurality, of counter tubes actuated upon pene 
tration by cosmic rays or by radiation from radio 
active material. Device 4, when source 2 is of the 
above described type, may be a simple amplifier 
or a coincident circuit or one or more scale-of 
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two circuits, depending upon the number and ar 
rangement of the counter tubes in Source 2, upon 
the type of radiation to which the counter or 
counters are exposed and upon the desired aver 
age rate of initiation of control Signals. So far 
as the present invention is concerned, Source 2 
may be considered as a conventional cosmic ray 
actuated counter, such as a Geiger-Miller 
counter tube and device 4 ray be considered 
as an annplifier and as a means for emitting a 
positive pulse upon each discharge of the count 
er of source 2. The randomly occurring posi 
tive pulses emitted by device A initiate control 
Signals by means of the circuit now to be de 
scribed. 
The positive potential output lead 6 of device 

A is connected over a normally closed back con 
tact 8 of a relay 0, with the control grid 2 of a 
triode A. The Cathode of triode 4 is con 
nected to an adjustable tap on a resistor 34 con 
nected across the power Source, the positive ter 
minal of which is indicated at B-. The cathode 
of tube thus Operates at positive bias. The 
plate of tube 4 is connected to B-- through the 
Winding of the Irelay is and is connected to 
ground through a condenser is. Control grid 
2 is connected to ground through an RC net 
Work comprising a resistor 8 and bridging con 
denser 20. An adjustable contact arm 22 is con 
nected to a second armature 24 of relay 0, the 
aSSociated front contact 26 of Which is con 
nected to control grid 2 through a resistor 28 
and the aSSociated back contact 3 of which is 
connectd to B--. Each of a plurality of con 
densers, C1, C2, C3, and C4 of different capacity, 
has one plate grounded and the other plate con 
nected to a different fixed contact engageable by 
the contact arm. 22. 
The above described circuit provides means for 

initiating energization of relay C at random in 
tervals and for maintaining the energization of 
this relay after each initiation thereof for a con 
stant period of time, the length of the period 
depending upon the capacity of the particular 
condenser C1, C2, C3 or C4 connected in circuit 
With arm. 22. Thus by adjustment of arm. 22, as 
many different periods of duration of the control 
Signals may be Selected as there are different 
capacities in the condenser array. In the par 
ticular embodiment of the invention illustrated 
in the dra Wing, four different periods of duration 
can be Selected, but obviously additional ca 
pacities could be provided, if desired, to increase 
the range of Selection. 
Randon phenomena, occurring in source 2 
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CauSe a Sequence of positive pulses to be exitted 
from device . These positive prises are sep 
arated by periods of randon duration, due to the 
randon nature of the Source. Each gSitive 
pulse is transnitted to the control grid i2 of 
triode 4 over the circuit including back contact 
8 of relay C. Each positive pulse in pressed on 
grid 2 is sufficient to permit triode is to draW 
current and thereby energize reiay it. Relay 
ft), upon energization, picks up its arnatures 
causing a condeser of the condense array, Spe 
cifically conderaser C3 for the position of airn 22 
illustrated in Fig. 1, to be connected over front 
contact 26 and through resistor 28 to control 
grid 2, and breaking the circuit connecting grid 
| 2 with lead 6 at the back contact 8. The con 
denser C3 thus discharges to ground through the 
circuit including resistors 28 and 8 and this 
discharge current maintains control grid 2 suf 
ficiently positive to prevent deemergization of 
tube a for the period of the discharge. Relay 
it is thus also maintained energized during the 
period of discharge of condense C3. 
When the potential of control grid 2 drops 

sufficiently to block tube is, relay it becomes 
deenergized, condenser C3 is recharged from B+ 
and the control grid 2 is reconnected to lead 
6 for reception of a subsequent positive pulse for 
initiation of a controi signal. As heretofore in 
dicated, by adjustment of arm 22 the period of : 
duration of the control signais may be changed 
as desired. 
The randomly occurring control signals of 

constant duration obtained by the aidove de 
scribed circuit may have a wide variety of ap 
plications and may be used wherever it is de 
sired to control an element after intervals of unpredictable duration. 

Preferably the signals are used to insert slubs 
into yarn, and for this purpose relay it may 
control the circuit of a device which, when en 

ized, decreases, the draft of a yarn drafting 
and spinning mechanism, as, for examiple, by 
increasing the rate of rotation of the feed or 
back rolls of the mecahnism. In Fig. 1, Such a 4 
controlled device is diagrammatically indicated 
as a magnetic clutch 32. The energizing circuit 
of the clutch includes a pair of tertaina is 34,. Con 
nected to any suitable source of energy (not 
shown) an additional armature 3 of relay 
and a front contact 38 associated with the air 
mature. 36. The clutch is thus energized during 
each control signal. When energized, it couples 
a shaft. 43 to a drive shaft 32 and Such coupling 
through suitable overriding clutches, or the like, 
indicated diagrammatically at it, increases the 
rate of rotation of the driven feed roll 46 of a 
yarn, drafting and Spinning mechanisial. The 
parts of the yarn drafting and Spinning necha" 
nism, other than the roll 36, have not been il 
lustrated in the drawing as Such mechanisins 
are well known and form no part of the present 
invention. It Will be understood that during the 
intervals between control signals, the roll 66 is 
driven as usual from the main drive shaft if of 
the mechanism at a constant rate of rotation. 
During control signals, that is during energiza." 
tion of relay is and of magnetic clutch 32, the 
feed rolls are driven at an increased rate from 
shaft 42 through shaft is and the overriding 
clutch 44. The increased rate of rotation of the 
feed rolls decreases the draft of the mechanism 
and increases the diameter of the yarn and 
hence randomly spaced slubs of a length deter 
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4. 
mined by the period of duration of the control 
Signalis Will be inserted in the yarn. 
As heretofore indicated, the subs inserted into 

the yarn by the System of Fig. I will all be of the 
Saline ength and this length may be changed by 
adjustment of the position of arm 22 to con 
nect a different one of the capacities C1, C2, C3 
and C4 to armature 24. The system of Fig. i. 
smay be readily modified, if desired, for produc 
tion of yarn. With slubs of different length there 
in. For this purpose means may be provided for 
continuously or intermittently moving arm 22 
over the fixed contacts connected to the respec 
tive condensers of the array. Fig. 2 illustrates 
diagrainimatically such an arrangement. 
In Fig. 2 the four condensers, C1, C2, C3, and C4 

are shown with one plate of each Connected to 
a different arcuate conducting segment of a ring 
48. The arcuate segments are insulated from 
each other by short nonconducting segments. 9. 
The conducting arm 22 is carried by a shaft:50 
which is continuously rotated at a relatively low 
rate by means indicated diagrammatically as a 
motor 52. The arm. 22 is electrically connected 
by suitable slip rings or brushes (not shown) to 
the armature 24 of relay 0. Hence, during in 
tervals between signals, the condensers are stic 
cessively connected to B-- over the back con 
tact 3G associated with armature 24 as the end 
of arm 22 in its rotation successively engages 
the conducting segments of the ring 48. When 
relay O is energized one of the condensers C1, 
C2, C3, and C will discharge over the circuit 
comprising the armature 24, front contact 26 
and resistors 28 and f8 to hold relay O. ener 
gized for the period of discharge. The par 
ticular condenser which discharges will depend 
upon the position of arm 22 at the moment of 
initiation of the control signal. As the length 
of time between any two successive signals has 
no relation to the rate of rotation of arm 22, 
the duration of anyone signal will have no rela 
tion to that of the preceding or succeeding sig 
nal and hence, when slub injecting apparatus 
is controlled by the system, the length of any 
one slub will have no relation to that of the preceding or succeeding slub. To avoid the very 
short signals that would result when a pulse 
arrives at the grid 2 just prior to passage of 
the contact arm from a conducting segment or 
ring 48 and also to obtain additional periods of 
duration resulting from momentary connection 
of adjacent condensers of the array in parallel, 
the insulating segments 49 may be made short 
enough to be bridged by the contact arm. 22. 
Instead of providing a plurality of condensers 

of different capacities for control of the dura 
tions of the control signals, as in Figs.1 and 2, 
a movable plate type of condenser could be, pro 
vided as indicated in Fig. 3. In this: arrange 
ment the armature of relay, FO is connected by 
Suitable slip rings or brushes, not shown; to a 
pair of Vanes 54 comprising the movable element 
of a condenser. The vanes 54 are mounted on 
a shaft 56 for rotation therewith: The fixed ele 
ment of... the condenser comprises...a pair of 
grounded Vanes 58 fixedly positioned adjacent 
the vanes 54. During intervals, between con 
trol signals; that is during periods of...deener 
gization of relay, 10, the vanes 54 are connected 
to B.F. Over the back contact 30 of armature 24 
of relay 10, and the shaft 56 carrying the 
Yanes is rotated by means of a small A. C. mio So as to vary continuously the capacity of 
the assembly. Rotation of shaft 56 is preferably 
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arrested during each control signal and for this 
purpose the circuit of the motor 60 is controlled 
over an additional armature 62 of relay. 9, the 
energizing circuit of the motor including the 
armature 62 and a back contact 64 associated 
therewith. Energy is supplied to the motor 60 
from any suitable source of alternating current 
(not shown), connected to the terminals 66. To 
provide braking of the motor upon initiation of 
a control signal, a front contact 8 associated 
With the armature 62, is connected, through a 
capacity 70 with the back contact 64 and, through 
a rectifier 2, with that one of the motor termi 
inals connected. With the power Source. This 
when relay () is energized to pick up its arma 
tures, condenser 7) discharges through the cir 
cuit including front contact 68, armature 62 and 
the winding of the motor and this discharge cur 
rent brakes the notor. 
With the above described arrangement of Fig. 

3, the duration of any control signal Will depend 
upon the particular position of the Vanes 54 at 
the moment of initiation of the signal, as such 
position determines the capacity of the con 
denser and hence the rate of decay of the dis 
charge Current through resistance 28 and the 
network aSSociated with the control grid 2 of 
the tube controlling relay O. During intervals 
between signals, the capacity is continuously 
Varied by rotation of the Vanes 54 by the motor 
60 and the condenser is charged from B-H over 
the back contact 3 of armature 24. Thus this 
alternative arrangement provides truly random 
duration of the control signals, rather than a 
random Selection of Specific durations, as in the 
arrangement of Fig. 2. Obviously, if desired, a 
movable plate condenser of the type of Fig. 3, 
could be substituted for the condenser array of 
Fig. 1 wherein a limited number of discrete ca 
pacities are available for adjustment of the dura- (, 
tion of the control signals. 
The control Systern of the invention has now 

been described with particular reference to its 
application to the production of yarn having 
Slubs therein at random intervals and of fixed 
or of random lengths as desired. In the par 
ticular embodiment of the invention illustrated 
in Fig. 1, the control System has been indicated 
as controlling the insertion of slubs into yarn. 
by increase of the rate of rotation of the feed 
rolls of a yarn Spinning and drafting mecha 
Inism to reduce the draft thereof. It will be un 
derstood that the draft could be reduced with 
Out increase of rate of feed roll rotation, for ex 
ample by change in ratch length, or by decrease 
in rate of rotation of the draft rolls or by change 
of location of feed of the roving into the ratch, 
in the case of conical feed rolls, and that slubs 
could be injected into yarn without change of 
draft, for example.by the addition of loose fibers 
to the roving. Also slubs could be injected into 
continuous filament yarn during extrusion or 
Spinning thereof or during stretch breaking and 
drafting thereof. 
The control System of the invention could be 

advantageously employed for purposes other 
than injection of slubs into yarn. For example, 
novel non-repetitive printing effects on fabrics, 
Or on Wall coverings or other surfaces, could be 
obtained in accordance with the invention by 
control of a printing element in response to the 
randon control signals, or the random control 
signals could be used to provide erratic and un 
predictable movement of a target in a shooting 
gallery or unpredictable direction of projection or 
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6. 
of time of release of the targets in trap shooting. 
Other applications of the invention to fields. 
wherein random variations of a characteristic 
of an article or an erratic sequence of events may 
be desired will occur to those skilled in the art. 
Obviously various changes, both in the de 

scribed method of the invention and in the Spe 
cific means illustrated and described herein, 
could be made without departing from the Spirit 
of the invention. For example, although in the 
normal practice of the invention the randomly 
occurring control Signals Would be utilized Con 
currently with their production, as described in 
connection, with each of the illustrated embodi 
ments, their use may be delayed if desired, either 
for predetermined periods, as by inclusion of de 
lay circuits, or for indefinite periods as by in 
clusion of recording and reproducing means in 
the System. . Also, although in each of the illus 
trated embodiments of the invention, but one 
nechanism has been indicated as controlled by 
the sequence of control signals, obviously any 
number of mechanisms could be simultaneously 
COIntrollied in response to the same Signals. Also 

, the control signals of random occurrence and 
of fixed or random length could be given a third 
random characteristic, for example magnitude, as 
disclosed, and claimed in the copending applica 
tion of Fred P. Strother, Ser. No. 3776, filed 
January 22, 1948, and one or a plurality of ele 
ments may be controlled by Such modified signals. 
Although it is preferred that the Source of can 
donal phenomena, be one or a plurality of counter 
tubes actuated by cosmic or similar radiation, 
as hereinbefore discussed, the source of random 
phenomena, may be any one that is statistically 
Variable, that is, one wherein there are a great 
number of independently variable elements which 
are individually unpredictable but collectively 
Stable and the Variations thereof Susceptible of 
detection. 
The following is claimed: 
1. A control System comprising in combination 

means for detecting randomly occurring radia 
tions, means for producing a sequence of pulses, 
mea is responsive to Said first mentioned means 
for initiating a control signal upon the occurrence 
of a pulse, means responsive to initiation of a 
Control signal for maintaining the control signal 
for a predetermined period of time, and means 
aSSociated With Said last-mentioned means in 
cluding a continuously varying element, the po 
Sition of Which at the moment of initiation of a 
Control signal determining the period during 
Which a signal is maintained. 

2. A control System comprising in combination, 
means for producing a sequence of randomly 
Occurring pulses, means for initiating a control 
Signal upon the occurrence of a pulse, a storage 
device, means for initiating discharge of the 
storage device upon initiation of a control signal, 
means responsive to initiation of a control signal 
for maintaining the control signal for the period 
of discharge of the storage device, means for re 
charging the storage device between control sig 
nals, and means for continuously varying the 
capacity of the storage device to randomly vary 
the period of duration of the randomly produced 
control signals. 

3. A control System comprising in combination 
a Source of randon phenomena, means for con 
Werting phenomena, from said source into a series 
of randomly occurring pulses, a circuit control 
ling device adapted when energized to produce a 
control signal, means responsive to a pulse for 
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initiating energization of said: device, a variable 
storage device, means responsive to energization 
of said circuit controlling device for initiating 
discharge of said storage device, means controlled: 
by-the-discharge of Saidistorage. device for main 
taining, said circuit controlling device: energized 
whereby the period of duration of a-control sig 
nal initiated by a pulse is determinedi by the 
capacity of Said. Storage device, and means, for 
continuously varying the capacity of said storage 
device between fixed-limits during intervals. be 
tween-control signals whereby the period of dura 
tion of any control signalis made to depend-upon 
the capacity of saidstorage device at the noment 
of initiation of a control signal. 

4. The method of producing a novelty yarn. 
whili on prises creating a sequence: of pulses, 
initiating a control signal in response to a created 
pulse, initia, tig discharge of a Storage; device...in 
response to a control signal, raintaining the 
signal during the period of... discharge. Of the 
stelage device and actuating an element affect 
ing the diarieter of yarn for the durations of the 
control signal. 

5: Apparatus for producing yarn having slubs 
at intervals therein comprising. in combination 
means for creating a series of pulses, means re 
sponsive to a pulse for initiating a control Signal, 
a storage device, neaias responsive.to, a control 
signal for initiating discharge of... said device, 
means responsive to discharge of the storage de 
vice for maintaining the control. signal for the 
period of discharge of the device, a yan Spin 
ring mechanisin and means a SSociated thereWith 
and responsive to the control signal for inserting 
slubs into yarn spun by said mechanism. 

6. Apparatus according to claim 5.including 
means for varying the capacity. Of the Storage 
device to vary correspondingly the duration of 
the control signals and the lengths of slubS-in 
Serted into yarn by Said mechanism. 

7. Apparatus for producing yarn having Iran 
domly spaced slubs therein comprising in combi 
nation a source of randon phenomena, means 
for converting phenomena for Said Source into 
a series of randomly occurring pulses, a norinal 
ly deemergized electronic tube - connected for 
energization during occurrence of a pulse, a 
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storage device,; means: responsive to energization; 
of said, tube for initiating discharge; of said: 
storage device, means controlled by the discharge. 
of said storage device for maintaining said: tube. 
energized, a yarn Spinning mechanism andneans 
asSociated thereWith and responsive: to energiza 
tion: of said tube, for inserting slubs: into, yarn 
Spun by Said mechanism. 

8. Apparatus...according...to claim 7, including 
means...for varying: the capacity of said storage 
devices to ; varyi correspondingly the duration; of 
the periods of energization of said tube and the 
lengths of the slubs inserted into yarn by: Said 
mechanis. 
9. ApparatuS. according to claim 7 including 

means: for automatically, Varying:the: capacity of 
Said Storage device at least during the intervals. 
between the periods...of energizations of said tube 
Whereby slubs of randon length are: inserted 
into the yarn. 

i0: The method of, producing control signals 
Which comprises utilizing a Source of "inhereatly 
andom phenomena, to create: raindomly occur 
ring pulses, initiating a control Signalin response 
to a created pulse, initiating. discharges. of a 
St0rage device in response to a coatrol signal, 
maintaining the signal during the:, period of dis 
charge of the: Storage device, and continuously 
Varying the.. capacity of the storage. device bee 
tween fixed limits to randomly vary the period 
of duration of the randomly, produced control 
Signals. 
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