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10 Claims. (CI. 83-370) 
This invention relates to apparatus for the detection 

of breaks in textile material such as yarns, rowings and 
slivers, in textile machines, and is particularly applicable 
to multi-spindle spinning machines. The invention will 
be described by way of example only with particular ref 
erence to a ring Spinning machine, but it will be appreci 
ated that the invention is applicable to any type of textile 
machine or machinery where it is required to detect the 
existence of a break in the textile material in order that 
Suitable action may be taken to avoid wastage of the 
textile material and/or damage occurring to the textile 
material and/or machinery. 

In continuous spinning machines, the textile material is 
delivered, twisted and wound on to a package or spindle, 
simultaneously and without interruption. An example of 
Such a machine is a ring spinning machine in which the 
bobbins of roving are positioned in a creel on the upper 
part of the framework of the machine. The roving from 
each bobbin is fed to the drafting rollers of a drafting unit, 
and Wound on to a spindle which rotates at a speed usually 
between 5000 and 10,000 revolutions per minute. Lo 
cated around each spindle is a ring having a traveller 
which is arranged to move around the ring. The ring 
and traveller are traversed in relation to the spindle, to 
build a package on the spindle. 
The yarn issuing from the drafting rollers is threaded 

through a small ring-shaped yarn guide known in the 
art as a ballooning eye, twizzle guide, pigtail, lappet or 
thread guide and will be hereinafter referred to as the 
yarn guide. The yarn guide is located vertically above the 
spindle and the yarn is passed through the yarn guide, 
through the traveller and thence on to the spindle. 
A feature of ring spinning is that a “balloon' of yarn 

is formed intermediate the yarn guide, which forms the 
apex of the yarn balloon, and the traveller. The "bal 
loon' is the shape formed by the yarn path in this region 
during spinning and the shape of the "balloon' is deter 
mined by the air resistance in passing the yarn around the 
spindle, the centrifugal force exerted in the revolving yarn, 
the count and type of yarn, the yarn winding speed and 
other factors. 

It has been found that due to the twisting and rotation 
of the yarn, the "balloon' vibrates at the frequency of 
rotation of the spindle and in the vicinity of the yarn 
guide, these vibrations are transmitted thereto as long 
as the yarn remains unbroken. 

In the present invention use is made of this phenomena 
to provide an indication of the occurrence of a break in 
the textile material. 

It is an object of the present invention to provide appa 
ratus for the detection of breaks in textile material without 
adding to the strain imposed on the material in process. 
A further object of the present invention is to provide 

means for the detection of breaks in textile material and 
arranged upon the occurrence of a break, to actuate 
means, such as warning apparatus, machine stop motions, 
feed interrupting means and the like. 

Thus, according to the present invention there is pro 
vided apparatus for detecting the existence of a break 
in textile material passing through a textile machine, com 
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2 
prising transducing means responsive to vibrations im 
parted to the material by an operation performed thereon 
during passage thereof through the machine to produce 
electrical signals in response to said vibrations and means 
responsive to the absence of, or interruption of said vibra 
tions and signals to provide an indication of the existence 
of a break in the material. 

According to one specific embodiment of the present 
invention there is provided apparatus for detection of a 
broken yarn in a ring spinning machine in which a roving 
is passed through drafting rollers and via a yarn guide to 
a Spindle on Which the yarn is wound, comprising a trans 
ducing head responsive to vibrations imparted by the yarn 
balloon to the yarn guide such as to produce electrical out 
put signals continuously from said transducing head whilst 
the yarn is unbroken, and means responsive to any inter 
ruption of the electrical output signals for operating warn 
ing devices, feed interrupting devices or stop motions. 
A feature of the present invention is that use is made 

of the existing components of textile machines and no 
additional means is introduced into the path of the textile 
material. Thus, no additional wear or strain is imposed 
On the material as it passes through the machine. 
The invention will now be described by way of example 

only with particular reference to the accompanying draw 
ing wherein the figure is a side elevational view of the 
drafting unit, lappet and spindle of a ring spinning ma 
chine and schematically illustrates the broken yarn detec 
tor of the instant invention, 
Although the invention will be described with reference 

to a ring spinning machine, it will be appreciated that, 
as previously stated, the detector means according to the 
present invention may be used in any textile machine 
where the material has vibrations imparted thereto by any 
operation performed thereon during passage of the mate 
rial through the machine, and where such vibrations are 
of Sufficient magnitude to produce detectable electrical 
signals from the output of a transducer. 

Referring to the drawing, the yarn 1 is passed by draft 
ing unit 2 and drafting rollers 3, 4, through yarn guide 
or lappet 5, to traveller 6 for winding on bobbin 7. The 
path traced out by the yarn, i.e., the "balloon' is shown 
by the full and chain-dot lines 1", 1', in the figure. 
The vibrations of the yarn in the region of the yarn 

guide 5 are imparted thereto and transmitted to a trans 
ducer 8 which preferably comprises an extremely sensitive 
multi-electrode piezo-electric crystal mounted in the de 
tector head 9, which, as shown in the figure, is arranged 
in the vicinity of the yarn guide 5 so as to respond to 
vibrations imparted to the yarn at this point and to produce 
electrical output signals continuously therefrom whilst the 
yarn is passing through the yarn guide. 

It is clear that the detector device should operate to 
detect the absence of yarn, i.e., the existence of a broken 
yarn and because of the fragility of the yarn, no contact 
should be made by the detector, with the yarn to avoid 
breakage thereof. 
To meet the above requirements, the yarn guides of 

existing spinning machines may be modified by providing 
a suitably mounted arm 10 formed integrally with the 
yarn guide 5 and responsive to the vibrations imparted 
thereto, such as to transmit such vibrations to the crystal 
8. The constructional features of a transducing head 
are described in co-pending application No. 473,094. 
The electrical output signals from the crystal are passed 

to an amplifier 2 which may be of conventional form 
and preferably transistorised and the amplified signals 
travel through lead 17 and are applied to the coil 13 
of a relay, to the effect energisation thereof such that 
the contacts 14, 15 thereof are biased open by the relay. 
A biasing means, e.g., spring 16, biases contacts 14, 15 
closed when the coil 13 is de-energized. 
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In a spinning machine, the spindles may be arranged 
in banks and fifty. In the figure note that there are 
schematically shown a plurality of transducers 9 and a 
plurality of leads 17. Every spinning apparatus has a 
yarn guide and a transducer 9. The apparatus shown 
is an example of all the others. Each spindle would have 
associated therewith a separate detector head 9 sensitive 
to the vibration of the spinning yarn 1 being wound on 
the respective spindle; the frequency being determined by 
the speed of rotation of the spindle which is normally 
rotating at approximately 7000 r.p.m. However, it is 
not necessary to provide a separate amplifier 12 for each 
detector head 9. 

According to a preferred embodiment of the invention, 
a scanning device such as a uniselector, e.g. 20, is used to 
scan a bank of 50 to 100 detector heads 9-1 to 9-50, et al. 
within a predetermined time interval, e.g., 10 seconds. 
Should it be necessary to reduce the natural speed of 
scan of the wiper 22, of the uniselector from, e.g., 1 
revolution per second, to, e.g., 1 revolution every 10 
seconds, it would be necessary to provide a delay-type 
relay for reasons set out below. 
The outputs from the detector heads 9 would be con 

nected to a respective one of the contacts 23 of the uni 
Selector 20 and the output from the uniselector connected 
to the input of the amplifier unit 12. Thus as the wiper 
22 of the uniselector traverses a bank of contacts 23, cur 
rent impulses will be passed to the input of the amplifier 
unit and the amplified signals passed to the coil 13 of 
the output relay, to effect energisation thereof and retain 
the associated relay contacts 14, 15 in the normally-open 
position. These contacts i4, 15 are connected in circuit 
with a plurality of cutter units 30 corresponding in num 
ber to the number of detector heads 9. Each cutter unit 
comprises a Solenoid 31 connected to the respective out 
put of the uniselector and arranged when energised to 
operate a cutting device 32 located at a predetermined 
point, preferably immediately prior to the back rollers 
of the drafting system 2. Thus, when a break occurs in 
the yarn of any unit of a bank, the output signals from the 
respective detector head 9 are interrupted and as the wiper 
22 of the uniselector traverses its bank of contacts, 
the input to the amplifier will be interrupted when the 
wiper is in contact with the contact of the uniselector 
corresponding to the detector head from which the out 
put signals have been interrupted. The normally ener 
gised relay 13 located in the output of the amplifier 
unit will be de-energised and cause the associated con 
tacts 14, 15 to close, complete a circuit to the respective 
cutter solenoid 31, to effect energisation thereof and con 
sequent actuation of the cutter to cut the yarn 1 behind 
the back rollers of the drafting system. Since the wiper 
22 closes the circuit between each transducer 9 and each 
relay 13 only once every cycle of the uniselector, unless 
a time delay device is connected to the relay, the absence 
of impulses through each coil during the time the wiper 
22 is wiping the other transducer contacts 23 will cause 
each relay 13 to allow each set of contacts 14, 15 to 
engage. 

If necessary, two uniselectors may be employed to scan 
two 50 bank units in unison. In such an arrangement, 
the output signals from the detector units are fed to 
respective contacts of one or other of the uniselectors 
and a single amplifier unit coupled to the outputs of 
both uniselectors. Similarly, the cutter unit solenoids 
are connected to a respective one of the uniselector con 
tacts via the normally-open contacts of the output relay 
of the amplifier unit. 

It will be seen from the above description that since 
the individual detector heads 9 are each responsive to 
the vibrations of the yarn 1 passing through the respective 
yarn guide 5, any broken yarn will immediately be de 
tected by the absence of vibrations and the interruption 
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4. 
As soon as the scanning device detects the particular unit 
of a bank in which a yarn has broken, the cutting device 
36 of that unit is operated to cut the roving 1, thereby 
reducing the possibility of damage occurring to the roving 
on adjacent spindles, to a minimum and enabling an 
operator to rejoin the yarn with the minimum possible 
delay and effort. 

If necessary, the output relay from the amplifier unit 
may have further contacts associated with an audible 
or visual warning device e.g., light bulb 33, such as to 
provide an immediate indication to the operator, of the 
existence of a broken yarn in any unit of a bank. 

It will be appreciated that although the invention has 
been described in connection with the operation of yarn 
cutters following the detection of a broken yarn, the 
invention is equally applicable to textile machines where 
no cutting operation is necessary and to machines where 
the broken material may be automatically joined in re 
sponse to an indication of the existence of a break in the 
material. 

claim: 
1. A yarn spinning apparatus comprising a yarn draft 

ing means, a yarn guide, means for winding yarn about 
a bobbin and means for holding a bobbin; 

said drafting means feeding yarn toward said yarn 
guide and said winding means; 

said yarn guide engaging the yarn between said draft 
ing means and said winding means; the operation of 
said winding means vibrating said yarn guide by 
vibrating the yarn in engagement therewith; 

a detector device connected to said yarn guide for 
detecting a break in the yarn; 

said device being responsive to the presence of vibra 
tions in said yarn guide and being differently respon 
sive to the absence of vibrations in said yarn guide 
due to a break in the yarn. 

2. The apparatus of claim 1 in which said device com 
prises transducing means which changes the vibrations 
of said guide into electrical impulses; 

and electrical impulses responsive means being so con 
structed as to respond to the presence of electrical 
impulses emanating from said transducing means 
and to be differently responsive to the cessation of 
such impulses. 

3. The apparatus of claim 2 in which said impulse 
responsive means comprises a relay containing a coil, 
cooperating contacts, first means for keeping said cooper 
ating contacts apart, biasing means for biasing said con 
tacts together and an electrical circuit including a separate 
power source, said cooperating contacts and a second 
means responsive to the completion of said circuit; 

the presence of electrical impulses in said coil causing 
said first means to keep said cooperating contacts 
apart; cessation of the electrical impulses permitting 
said biasing means to bias said contacts together to 
complete said circuit which permits said power source 
to actuate said second means. 

4. The apparatus of claim 3 in which said second 
means comprises a means to cut the yarn before it enters 
said drafting means. 

5. The apparatus of claim 4 in which said second 
means comprises a solenoid device. 

6. The apparatus of claim 3 in which said second means 
comprises an electrically operated indicator which indi 
cates closing of said circuit and thereby indicates a break 
in the yarn. 

7. A textile producing machine comprising a plurality 
of yarn spinning apparati and a detector device for de 
tecting a break in the yarn passing through any of the 
plurality of apparati; 

each of said plurality of apparati comprising a yarn 
drafting means, a yarn guide, a means for winding 
yarn about a bobbin and means for holding a bobbin; 

said drafting means feeding yarn toward said yarn 
guide and said winding means; 
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said yarn guide engaging the yarn between said draft 
ing means and said winding means; the operation of 
said winding means vibrating said yarn guide by 
vibrating the yarn in engagement therewith; 

a transducer connected to each of said guides for 
changing the vibration of each of said guides into 
electrical impulses; 

a plurality of first electrical contacts; the output of 
each of said transducers going to a different one of 
said first contacts; 

electrical impulse responsive means being so con 
structed as to respond to the presence of electrical 
impulses and to be differently responsive to the 
cessation of such impulses; 

a scanning device having a wiper contact and being 
electrically connected to each of said impulse re 
sponsive means; said scanning device being so con 
structed that the said wiper contact engages each 
of said first contacts in turn, thereby completing the 
circuit between each of said first contacts and said 
responsive means. 

8. The machine of claim 7 in which each of said im 
pulse responsive means comprises a relay containing a 
coil, cooperating contacts, first means for keeping said 
cooperating contacts apart, biasing means for biasing 
said contacts together and an electrical circuit including 
a separate power source, said cooperating contacts and 
a second means responsive to the completion of said 
circuit; 
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the electrical impulses in each of said coils causing 

each of said first means to keep each of said coop 
erating contacts apart; cessation of the electrical 
impulses in any one of said coils permitting the 
respective biasing means to bias the respective co 
operating contacts together to complete the respec 
tive circuit which permits said power source to 
actuate the respective second means. 

9. The machine of claim 8 in which said second means 
comprises a means to cut the yarn before it enters said 
drafting means of the apparatus having a break in the 
yarn. 

10. The machine of claim 8 in which said second means 
comprises an electrically operated indicator which indi 
cates a closing of said separate circuit and thereby indi 
cates a break in the yarn. 
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