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Filed Mar. 28, 1967, Ser. No. 626,503 
nt. C. G08b. 21/00, B65h 25/30 

U.S. C. 340-259 5 Claims 

ABSTRACT OF THE DISCLOSURE 
A sensing system for detecting a yarn strand in a textile 

operation comprises in combination: a yarn feeler and 
electrical signaling means in operable association, an air 
jet and air receiver in operable association with a registra 
tion vane, and a fluid pressure transducer in fluid com 
munication with the air receiver. The electrical signaling 
means and transducer are connected in series. The yarn 
feeler, signaling means, and fluid system are mounted on 
a patrolling tender for controlling a textile operation. The 
registration vane is on the textile unit being controlled by 
the tender. The yarn sensing system will detect the ab 
sence of a yarn strand in the textile operation but will 
only stop the patrolling tender if the yarn strand is miss 
ing at a work station as signified by fluid flow and the 
registration vane. 

FIELD OF INVENTION 
This invention relates to textile equipment and machin 

ery. More particularly, the invention is directed to an im 
proved sensing system for the detection of a yarn strand 
in a textile operation which, in the absence of a yarn 
Strand, will automatically stop a work cycle or initiate a 
servicing operation. 

BACKGROUND AND PRIOR ART 
Various textile operations are encountered in which a 

yarn strand is running or fed from one position to an 
other. In automatic equipment of the aforesaid type, it is 
necessary to detect when the yarn strand is broken or 
when a yarn threading operation has not been properly 
effected. Yarn sensors or feelers are, therefore, employed 
in such textile machinery which are actuated by a me 
chanical or electrical signal in the absence of a yarn 
Strand. Most all equipment employing yarn sensing sys 
tems are stationary and, therefore, the yarn sensing sys 
tem is relatively simple with the greatest concern being 
in the development of a detector which is sufficiently sen 
sitive to detect a missing yarn strand, but which is not 
so sensitive as to be accidentally actuated when a yarn 
strand is present, inadvertently interrupting the operation 
in progress. 

More recently, however, a spinning unit controlled by 
a patrolling tender was disclosed in our commonly as 
signed U.S. Pat. No. 3,403,866 issued Oct. 1, 1968. In the 
operation of the aforesaid device, it is essential that the 
absence of a yarn strand be detected by the mobile tender, 
but the device only stopped when the strand is missing 
at a Spinning station. The aforesaid U.S. Patent describes 
alternate yarn sensing systems. However, although opera 
tive, the Systems described have various shortcomings 
from the standpoint of simplicity, reliability, and the like. 

OBJECTS AND BRIEF DESCRIPTION 
OF INVENTION 

Accordingly, it is an object of the present invention to 
provide an improved yarn sensing system for use with 
textile machinery which has extremely high amplification, 
but is not critically sensitive to malfunction variables. 
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It is another object of this invention to provide a yarn 

sensing system which can be employed on a patrolling 
tender in a textile operation which will detect the absence 
of a yarn strand at a spinning station, stop the tender, 
and initiate a servicing operation. 

It is still another object of this invention to provide a 
yarn sensing system which can be employed on a patrol 
ling tender in a spinning operation comprising a yarn 
feeler and registration vane, whereby the yarn feeler will 
detect the absence of yarn strand but due to the coopera 
tion of the registration vane, will only stop the tender 
and initiate a servicing operation when the yarn strand is 
absent at a spinning position. 

It is still another object of this invention to provide a 
yarn sensing system which can be employed on a mobile 
unit in a textile operation comprising in combination: 
a yarn feeler and electrical signalling means in operable 
association, an air jet and air receiver in association with 
a registration vane, and a fluid pressure transducer in fluid 
communication with the air receiver, whereby the yarn 
feeler will detect the absence of the yarn strand during 
the patrol, but will only interrupt the patrol of the tender 
when the registration vane and fluid flow signify that the 
strand is missing at a spinning station. 
These and other objects of the invention will be more 

readily apparent from the following detailed description 
with reference to the drawing. 
The aforesaid objects of the present invention are ob 

tained by constructing a sensor system comprising a yarn 
feeler, electrical signaling means associated with the yarn 
feeler, an air jet and air receiver associated with a regis 
tration vane and a fluid pressure transducer in communi 
cation with the air receiver. The yarn feeler and electri 
cal signaling means are constructed and arranged on a 
patrolling tender for controlling a textile operation where 
by an electrical circuit is completed as long as the yarn 
feeler is in contact with a yarn strand. In the event the 
yarn strand is missing, the electrical circuit is broken. 
However, the electrical circuit is connected in series with 
a relay associated with the aforesaid fluid pressure trans 
ducer, which in turn is in communication with the air re 
ceiver. The fluid flow system is constructed and arranged 
on the patrolling tender so that the air receiver, and thus 
the transducer, is continuously supplied with air from the 
air jet as the tender travels in front of, or adjacent to, 
the textile unit except at a work station where a registra 
tion vane on the textile unit interrupts the air flow, ex 
hausts the transducer, and opens a contact signaling that 
the tender is at a work station. In the event a yarn strand 
is absent at the work station, both circuits are open and 
the tender is stopped and a servicing operation initiated. 
However, if a yarn strand is present, the tender will not 
stop even though the transducer is exhausted and the re 
lay opened since the circuits, being connected in series, 
require both circuits to be open simultaneously to stop the 
tender. Similarly, if a yarn strand is missing and the tender 
is not at a work station, the patrol of the tender is not 
interrupted. 

Although reference is made herein to an automatic spin 
ning operation, no attempt is made to provide a detailed 
description of the aforesaid type of machinery. However, 
our prior cited U.S. Pat. No. 3,403,866 is incorporated 
into the present disclosure by reference. Only enough of 
the structure of the machinery will be set forth as needed 
to define the operation of the present sensing system. The 
method and techniques of adapting the present system to 
a textile device of the type indicated, in view of our 
earlier disclosure, is within the ability of one skilled in the 
art and does not require detailed discussion herein. 

Having described the improved yarn sensing system in 
general terms, reference will be made to the drawing to 
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define the preferred embodiment and give a more com 
plete explanation of its operation. 

THE DRAWING 
In the drawing: 
FIG. 1 is a schematic arrangement of the improved 

yarn sensing system; 
FIG. 2 is an enlarged detailed view of the yarn feeler, 

air jet and receiver, transducer, and registration vane on 
an automatic spinning unit; 
FIG. 3 is a detailed front view of a preferred embodi 

ment of the yarn feeler; and 
FIG. 4 is a side view of the yarn feeler of FIG. 3. 
More specifically, a yarn feeler 1 is mounted by means 

of pivot 1.3 on the frame of a patrolling tender 7 for a 
spinning machine of the type described in the prior cited 
United States patent. The yarn feeler 1 comprises a de 
pending bail 1.1 and a portion 1.4 extending generally 
upwardly from the pivot pin 1.3. A small magnet 1.2 is 
attached. The magnet 1.2 is in operable association with 
a magnetic switch 2 which will either make or break an 
electrical circuit when contacted by said magnet. An air 
jet 3 and air receiver 4 in communication with a trans 
ducer 5 are also mounted on the frame of the patrolling 
tender 7. The air jet 3 blows air into the receiver 4 which 
is then delivered through conduit 6 to the fluid pressure 
transducer 5. The transducer 5 can be of conventional 
design and comprises a diaphragm 5.1 in operable asso 
ciation with a stem 5.2 which holds the contacts 5.3 of 
a sensor relay 5.4 open when the transducer 5 is receiv 
ing a supply of air. A registration vane 8 is mounted at 
each spindle or spinning station of the spinning machine 
as at 9 and is constructed and arranged to automatically 
interrupt the air jet when the patrolling tender 7 is at 
each spindle or spinning station of the spinning machine. 

In operation, the patrolling tender 7 controlling a tex 
tile operation travels in front of or adjacent the spinning 
machine. Between spinning stations, the bail 1.1 of the 
yarn feeler 1 drops down, moving the magnet 1.2 carried 
on portion 1.4 at the opposite end of yarn feeler 1 away 
from the magnetic switch 2, thereby closing the contact. 
At a spinning station bail 1.1 contacts yarn strand Y 
opening the contact. When tender 7 is not at a spinning 
station, air jet 3 continuously feeds air into air receiver 4 
and to transducer 5 maintaining contact 5.3 open. There 
fore, since relay from the transducer 7 and switch 2 
operated by yarn feeler 1 are connected in series, the 
tender is not stopped between stations even though bail 
1.1 is not in contact with a yarn strand Y. However, if 
yarn strand Y is missing at a spinning station and both 
contacts, i.e., 2 and 5.3 are closed, a signal element 10 on 
tender 7 is actuated and the tender stopped and a servic 
ing operation started. 
The yarn feeler 1 employed in the present invention 

can be any material which is relatively light and possesses 
the necessary strength permitting it to be pivotally 
mounted. Yarn feeler 1, however, preferably is con 
structed to provide a bail .1 in order that the portion 
of feeler 1 which is to contact yarn strand Y is relatively 
wide in comparison to the yarn feeler at the region of 
pivot 1.3. By utilizing the aforesaid design, it is ensured 
that the yarn feeler will be in contact with yarn strand Y 
prior to registration vane 8 acting to cut off the air flow 
to transducer 5 and opening contact 5.3. Moreover, it is 
preferred that the bail 1.1 at its extreme end be bent or 
turned at substantially right angles as shown at 1.15 
(see FIG. 4) ensuring that the entire yarn feeler is posi 
tioned above yarn strand Y. The opposite end of the yarn 
feeler, i.e., the portion 1.4 extending beyond pivot 1.3, 
need only be sufficiently broad to provide structural 
strength for retaining magnet 1.2. Obviously, in place 
of the magnetic switch 2 and magnet 1.2, any electrical 
control means can be employed herein which will make 
or break an electrical circuit. The magnetic switch is 
preferred, however, in that such switches can be operated 
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4. 
continuously for extended periods of time without notice 
able wear. Long life and reliability are critical in the 
present instance, since a contact is made and broken be 
tween each spinning station of the spinning machine 
during each patrol by the tender 7. Furthermore, al 
though fluid pressure transducer 5 can be of conventional 
design, because of its exceptional sensitivity, a transducer 
of the type disclosed in commonly assigned Kent co 
pending application Ser. No. 579,664 filed Sept. 15, 1966, 
now abandoned, is preferred. Moreover, the air for the 
air jets can be supplied from any conventional pump. 
Since the patrolling tender is preferably operated by an 
air motor, it may already be equipped with a supply of 
2. 
Although the sensing system of the present invention 

has been described primarily with reference to a spinning 
device and patrolling tender, it is to be understood that 
the sensing system can be employed on other textile ma 
chinery utilizing a patrolling tender. It should be appre 
ciated that the instant invention is not to be construed 
as being limited by the illustrative embodiments. It is pos 
sible to produce still other embodiments without depart 
ing from the inventive concept herein disclosed. Such 
embodiments are within the ability of one skilled in 
the art. 
We claim: 
1. Apparatus for use with a textile machine provided 

with a tender movable relative to at least one work sta 
tion on said textile machine and operable on signal to 
service the material at said station; said apparatus com 
prising, electrical signalling means operable when ener 
gized to initiate the servicing operation of said tender, a 
feeler for sensing the condition of the material at said 
station, first electrical contact means connected with said 
signalling means and arranged to be closed in response to 
sensing of the absence of material by said feeler, second 
electrical contact means connected in series with said 
first contact means, pressure operated means for con 
trolling said second contact means, a pressure source for 
operating said pressure operated means, a vane fixed at 
said work station for interrupting the pressure to said 
pressure operated means upon each movement of said 
tender relative to said work station and when said tender 
is in position to service the material at the station, said sec 
ond contact mean closing when the pressure to said pressure 
operated means is interrupted, and said signalling means 
being energized in response to closing of said first and 
second contact means simultaneously. 

2. The combination of claim 1 wherein said pressure 
operated means includes a transducer having a flexible 
diaphragm for operating said second contact means. 

3. The combination of claim 1 wherein the textile 
machine includes a plurality of work stations, said tender 
being movable relative to all of said work stations for 
servicing the material thereat, each said station being 
provided with a vane for interrupting the pressure to said 
pressure operated means when the tender is in position 
to service the material at each said station. 

4. The combination of claim 1 wherein the feeler in 
cludes a magnet for operating said first electrical contact 
eaS 
5. The combination of claim 4 wherein the feeler is 

pivotally mounted on said tender and comprises a bail 
at one end for engaging said material and the magnet is 
mounted at the other end of said feeler. 
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