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" Various electro-mechanical devices have been
broposed to automatically stop a knitting ma-
chine whenever the yarn or yarns happen to fail.
Some of these devices arc 50 elaborate that they
are not reliable in operation on an industrial
scale. Other devices of simpler design prove too
sluggish where assoclated with up-to-date high-
efficiency machinery.

These - inconveniences are remedied by the
bresent invention which consists in causing a
drop wire to contro! the operation of a therm-
ionie valve adapted instantaneously to close the
machine stopping circuit,

A particular embodiment of the device ag-

cording to this invention will be described here- .

inafter for the burpose of exemplification and
by no means of limitation, reference being had
to the appended drawing which shows the wiring
diagram relating to the described embodiment.

- The drop wire i consists of a thin wire formed .

at its free end with g hook which rests on the
yYarn: 2 while its portion located in the vicinity
of the opposite end is hinged about a horizontal
bivot 3 mounted at right angles to the
the drawing.

As shown in the appended drawing the swing-
able drop wire { resting on the yarn 2 fed to the
frame is eartheg through its pivot 3 or in any
other manner and through a lead 4. In normal
working position the free end 5 of the drop wire
-Is-out of contact with an insulated ang suitably
supported lead 6. Same is connected with the
grid 18 of a thermionic valve 7 which is a gag-
filled electronic relay, the connexion being effec-
ted through a condenser i9 and a resistor 2%
of comparatively low value. Said -valve 7 per-
forms the function of an instantaneous electronic
relay between the input circuit and the circuit
for the energization of the electromagnet coil

-8 connecteqd to the anode {8 and the cathode. {7
of the thermionic valve. - .
As soon as the yarn 2 fed to the machine hap-
-bens to fail under the hook of the drop wire i
the latter drops. ~Its free end 5
-Into engagement with the terminal 9 of the lead
6 which is thereby earthed contingently through
the machine. : )

In addition, said grid {6 is connected through
a resistor {9 of comparatively high valus to the
biassing potentiometer i1, S

Said potentiometer {1 is fed with rectified cur-
rent from a transformer (2 through a push-pull
rectifier 13 with the interposition of a pair of
rvesistors {4, 15 the values of which are deter-
mined in dependency on the characteristics of

“the rectifier and on the voltage to be impressed
" upon the grid {6 of the thermionic valve 1.

By means of the adjustable potentiometer {1,

with the machine working normally, the grid
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is thereby swung .
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{6 of the valve 7 is hiassed negatively so as to
check the flow from cathode 7 to anode 18.
- In: this manner the condenser (9 remains
loaded as long as the lead 6 is not earthed.

Upon said lead 6 being earthed consequent to
the drop of the drop wire { the condenser (9 is
unloaded. Owing to the comparatively high
ratio between the values of resistors {0 and 20
such a discharge leads to an instantaneous varia-
tion in the grig potential, the curve of which
sinks to zero. The balance between the poten-
tials of cathode {7 and grid {6 is thus upset and
the valve is primed.

The input circuit of the electromagnet coil 8
is closed through the valve 7. Said electromag-
net 8, of conventional design, becomes effective
to instantaneously bring the machine to stand
still. The responsivity of the electronic relay
can be adjusted with the aid of the condenser
21 which provides for the electrostatic connec-
tion between the cathode {1, the grid 16 and
earth. Anyhow, the voltage of condenser 2i re-
mains higher than the voltage of condenser 9.

A condenser 22 interposed in known manner
between grid 16 and cathode i7 is provided for
the purpose of stabilizing the grid potential in
the event variations should oceur in the anode
current which might lead to an unexpected prim-
ing of the valve.

It will be noticed that in this embodiment
which is given by way of example the circuits
for the biassing and the loading of the valve are
separated from the network by the transformer
12 to the primary winding of which current is
only fed when the machine is running.

For the sake of safety in operation and re-
liability in control it is particularly expedient to
make it practically impossible to start the ma-
chine for the time the valve is heated in. Effec~
tively, it need not be emphasized that the elec-
tronic relay must be ready to operate as scon as
the machine. is started. With this end in view,

o system of delaving relays is provided which

will be described later on with reference to the
drawing.

Moreover, it is also important to stop the ma-
chine automatically or to prevent its being re-
started whenever the filament of the thermionic
valve happens to break.

Aeccording, suxiliary circuits ‘may be provided
for the sake of safety. A particular embodiment
of such improvements is illustrated in the draw-
ing.

23, 24, 25 designate the three leads of the gen-
£ra) Power system.

Said leads are connected with the motor con-
trol automatic switch through a section ‘switch
28 the holding coil 29 of which is energized by
the primary winding of the transformer 27.
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A 2-pole switch 28 provides for the energization
of the coil 29 of said section switch 26.

As soon as the transformer 27 is thrown into
circuit the current that flows through its sec-
ondary winding provides for the heating up of
the filament 36 of the thermionic valve 7; how-
ever, the operation of the section relay 26 is-de-
layed by the functioning of suitable relays 81, 82.

Said relays 31, 32 may simply consist of a pair
of conventional discharge lamp starters con-
nected in series in the supply line for coil 29.

mach of these relays comprises a rare gas tube,
which is generally & neon tube, inside which is
mounted a bimetallic strip adapted to engage a
contact when heated. When a sufficient-tension
is applied hetween said strip and said contact,
the ionized gas causes a sufficient heating of the
strip to make:it engage the contact and thus-close
the relay. In the embodiment -shown in the

drawing, the relay 32 is by-passed hy a resister :

23 which first causes the relay .31 to ionize :and
elose, whereafer relay 32 in its turn -will -close
with a definite Iag which depends on the value
of s resistor 3% which is connected in shunt rela-~
tive theretc. The delay thus brought about -in
the throwing .in of the section switeh 26 is-sufii-
cient to enable the cathode {7 to heatup before
the frame can be switched in.

Conhected with the secendary winding -of

transformer 27 is also a coil 34 which serves to :

hold the sutomatic mofor control switch (1o
shown).

The operation of said automatic motoxr: contrel
switch is-arranged subject to the ciosing of the
civeuit through ‘which coil 38 is supplied with
current. ‘Such a -closing is:enhsured on ‘the one
hand by ‘the throwing into engagement of the
arm 35 actuated by a relay &8 connected in series
with the current-supply cireuit for the filament
49 and on the other hand by means of‘a starting
push 31.

A plurality of such pushes 37 may be'arranged
at several places-on the machine in order that
the switch 34 can be thrown in, and ‘consequently
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the machine set into operation in'the bestpossible s

conditions.

The supply of current to the machine is con-
trolled as follows by the filament circuit:

‘As soon as the eircuil through filament 3§ hap-
pens to be kroken relay ‘38 will release the-arm
35, whereby the motor control switeh holding
circuit through coil 84 is likewise broken and
the machine is stopped automatically.

What I claim is:

1. A device for automatically stopping -a knit-
ting machine whensver tie varn happens to be
hroken, which device comprises an electronic re-
lay of the gaseous atinosphere type, an electro-
magnet adapted to stop the knitting machine
when enerzized and having its energizing -eir-
cuit inserted in the anode circuit of said relay,
means for causing a continuous negative biassing
af the grig of said relay, and g drop wire having
a rest on the yarn and adapted to cause an
instantaneous variation of the potentisl of the
grid whenever sald rest comes to fail.

2. A device for automatically stopping a knit-
ting machine whenever the yarn happens to be
proken, which device comprises an electronic re-
lay of the gaseous atmosphere type, an electro-
magnet adapted tc stop the knitting machine
when energized and having ibs energizing cir-
cuit inserted in the anode circuit of said relay,
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means for negatively biassing the grid of said
relay, -a condenser having -one armature con-
nected to said grid, and a-drop wire having a
rest on the yarn and adapted to earth the other
armature of said condenser whenever said rest
comes to fail, thereby unloading the condenser
-and eausing thegrid to let a current flow through
the anode circuit, which current energizes the
electromagnet and causes the knitting machine
to stop.

3. A device for automatically stopping a knit-
ting machine whenever the yarn happens to be
hroken, which device comprises an electronic re-
lay of the gaseous atmosphere type, an electro-
magnet adapted to stop the knitting machine
when energized and having its energizing circuit
inserted in the anode-circuit of said relay, a rec-
tifier, o biasing circuit connecting said rectifier
to-the:-grid of the relay and adapted o bias nega-
tively said-grid, a.condenser -having one armature
connected to said .grid, and a drop Wwire having
& -rest on the yarn and adapted to earth the other
armature .of said condenser whenever said rest
comes to fail, thereby unloading the condenser
and causing the grid to let a-current flow through
the anode circuit, which current -energizes the

- electromagnet and eauses the knitting ‘machine

to stop.

4. A device for automatically stopping a knit-
ting ‘machine whenever ‘the ‘yarn happens to be
broken, which device:comprises an ‘electronie re=
lay of the-gaseous atmosphere type, an electro-
magnet adapted to stop the knitting Tnachine
when energized and having its energizing cireuit
inserted in the.anode circuit-of said relay, means
for causing -2 ‘continuous negative biassing of
the grid of said relay, a drop wire having a ‘Tést
on-the varn and:adapted to causean instantane-
ous variation of ‘the ‘potential of the grid when-
ever said rest comes to fail, and ah-auxiliary Ye-
lay in the filament circuit adapted fo stop the
machine in the event the current should fail to
flow through said filament consegtient ‘to the
breakage of the ‘same.

'5. A Gevice for automatically stopping a knit-

‘ting ‘machine wheneéver ‘the yarn happeis to be

broken, which device comprisés an electronic re-
lay of the gaseous atmosphere type, an electro-
magnet adapted to stop the knitting machine
when energized ‘and having its energizing Gir-
cuit- inserted in-the anode circuit of -said relay,
means for causing a coritinuous negative biassing
of the grig-of said relay, a condenser having one
armature connected to said grid, a drop ‘wire
havinz @ rest on the yarn and adapted to ‘earth
the ‘other armature of said condenser whenever
said rest comes to fail, thereby unloading the
condenser, causing the grid to let a current flow
through the anode -circuit, energizing thus the
electromagnet-and causing the knitting machine
to ‘stop, and time relays sdapted to delay the
starting -of the machine up to -gufficient ‘heating
of the electronic relay.
BERNARD LEBOCEY.
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