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This invention relates to textile machines and
particularly to improvéments in the feeding of
thread or yarn theérein or thereto. More paz-
ticularly, the invention is directed to stop means
for use in the textile arts for causing machine
stoppage under abnormal conditions of thread or
yarn passage.

In United States Letters Patent No. 2,330,212,
dated September 28, 1943, granted to Clyde B.
Hayes and Henry J. Czech, there is disclosed a
novel stop means for textile machines wherein
the necessity for individual drop wires or heddles
for each thread is obviated by the provision of a
pair of spaced electrodes which are effective to
close an electrical circuit when bridged by a
thread having electrically conductive properties.
In the aforesaid application a pair of spaced
parallel rollers  are provided and the rollers,
which comprise a single electrode, rotate counter
to the direction of thread movement. The sec-
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While in the specific example herein described
in detail reference is had to & warp stop of the
conductive liquid type, in certain aspects the
present invention is applicable to any textile ma~
chine stopping arrangement wherein mere dis-
placement of a thread or sirand from its normal
path effects machine stoppage, without the usual
and conventional interposition of heddles or drop
wires.

provided for exerting an electrostatic attractive
force against a number of threads or strands as

- they pass the stop means in such & way that if.
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ond electrode is ‘disposed: between: the pair of -

spaced roliers.

In the stop means of the patent referred fo in
the preceding paragraph, the force of gravity
alone is relied upon for causing broken or slack
threads or strands to fall to the stop means for

activating the same. This renders operation un- -

certain under some conditions. By way of ex-
ample, cotton thread or yarn may be charac-
terized by the presence of minute cotton fibres

which project laterally from the main body of

. the thread. In certain textile machines, tricot

.knitting machines for instance, a number of
threads or strands may extend in relatively close
adjacency. .

In the case of thread or yarn having the fuzzy
characteristics referred to above, a thread which
is not under tension, by reason of breakage or
otherwise, may cohtinue to be supported in its
normal path and fed therealong by adjacent
threads: or strands by -reason of contact between
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the projecting tentacles or processes of adjacent

threads or strands.

The foregoing reference to cotton yarn is set '

forth merely by way of example and similar difi-
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culties may be encountered in the use of other

strands or thréads, either natural or synthetic.
8light imnisalignments of warp may result in an
untensed or broken thread being supported by
adjacent threads even without the objéctionable
tentacles or fuzz found dn cotton yarn.

.. Further, other influences may miljtate against
the prompt dropping of abnormal threads or

strands, particularly where relatively fine thread.
or yarn is being operated upon. Casual convec-
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tion currents and the attractive or repulsive ef-

fects of extraneous static electrical charges are
among the adventitious influences which may
prevent or delay the prompt dropping of slack,
broken or otherwise abnormal threads or strands.
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.ing to activate stop means.
fleld may be generated in a variety of ways. Two

any of them become slack or broken, it will be

-quickly displaced from the normal thread path -

by electrostatic attraction, the displacement serv-
The electrostatic

embodiments described in detail hereinafter and
illustrated in the accompanying drawings show
means for applying electrostatic charges created
both frictionally and inductively.

While the disclosed’ embodiments show elec-
trostatic. means for supplementing the attraction
of gravity on the several threads or strands, elec-
trostatic forces of sufficient intensity may be gen-
erated whereby to cause upward displacement of
threads, in which case the stop means will be
above a bank of threads. ‘Similarly, sufficient
electrostatic force may be provided to displace
threads or strands laterally from s normal ver-
tical or oblique path.

By way of example the invention is shown in

According to the presen{ invention means are

the present instance, as applied to a tricot knit- -

ting machine, and again by way of example, it
will be assumed that cotton thread or yarn is
being knitted. It is to be understood, however,

that the principles of the invention are not lim-’

ited in spirit or scope to. the example set forth,
nor otherwise than as. defined in the appended
claims. |

In the drawings:

Fig. 1 is a fragmentary side elevational view
of one form of the stop means of the present
invention shown in cross section as it might be
applied to a tricot knitting machine; v

Fig. 2 is a fragmentary front elevational view ‘

. of the stop means of Fig. 1;

Fig. 3 is a view similar to Fig. 1 but showing
an alternative form of the invention; and

Fig. 4 is a view similar to Fig. 2 but showing
the stop means of Fig. 3. -

Throughout the several figures of- the draw-
ings like characters of reference denote like parts.

5 In the accompanying drawings we have jllus-
trated only the electrodes comprising the present

novel arrangement. These electrodes are pref-
erably associated with machine controlling elec-
trical circuits in the manner clearly shown and

described in Hayes ‘et al. Patent No. 2,330,212,




wherein the circuit conta.ining the electrodes
serves as the input of an audion amplifier whose
output circuit directly controls machine opera-
tion by association with conventional relay op-
erated switches. = Since every detail of the elec-
trical portion of the device of the present inven-
tion, beginning with the electrical conductors
leading from the illustrated electrodes, may be
identical with the electrical means shown and
completely described in the prior application, the
disclosure of that part of the present device will
not be repeated here.

In Figs. 1 and 2 the numeral {0 designates one
of & pair of side frame members of a textile ma-
chine which, as has been indicated, may be g tri-
cot knitting machine. Thread or yarn is desig-

“'nated 1f in Fig. 1 and, in the example given,
comes from the right as viewed in PFig.-1 from
& warp beam (not shown).

In Fig. 1 the numerals i3 and 4 designate
whip roll and a tension bar, respectively, which
are schematically shown. In the illustrated in-
stance the whip roll 13 and tension bar (4 serve
to guide the warp in a substantially horizontal
direction during its passage between those two
elements. From the tension bar (4 the thread
or yarn moves downwardly to the knitting mech-
anism of the machine (not shown).

It may be reiterated here that any form of
electro-sensitive warp stop means may be used in
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combination with the present thread or yarn .
diverting means without departing from the basic ‘

* teachings of the present invention. Specific pre-
- ferred forms of the stop means per se are, how-
ever, set forth here by way of example.

It is contemplated that more than one sep-
arate set of machine stopping devices may be
used in a given machine, where separate thread

+or yarn paths exist. This will be found, for in-
stance, in conventional tricot machines employ-
ing more than one warp beam,

In Figs. 1 and 2 the numeral !§ designates an
elongate pan which extends from one end of the
machine to thie other beneath the entire warp.
The pan |8 may be attached to the machine in
any convenient manner. In its illustrated form
the pan (8, which is of arcuate transverse cross
section, rests in a pair of insulating blocks 16

which in turn are secured to a base plate {7,

whose opposite ends may be downwardly fianged
as at 18, for securement to inverted U-shaped
brackets {8 carried by the side frames of the
machine.

In the alternative, the pa.n {8 may be secured
directly to the machine frame and thus con-
stitute a 'ground electrode. A tube 20 is shown

supported at its opposite ends by the end walls of

pan 5. The preferred cross sectional form of
tube 20 is shown in Fig. 1 and.it has disposed
thereabout a sleeve 21 of relatively closely knit

fabric which fits snugly about the tube so that :

the fabric stretches tautly across ,the convex
upper side of ae tube.
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moderate pressure so that liquid emerges from
the apertures 22 to keep the fabric stretched

" across the top of tube 20 thoroughly wet. Excess

liquid spilling over the edges of tube 20 or drop-
ping from the bottom of fabric sleeve 21 is caught
by pan {5 which, in the illustrated form, is
pitched lengthwise $so that liquid caught thereby
is drained off through a conduit 25. -

As indicated schematically in Fig. 2, the drain
conduit 25 leads to the inlet side of a pump 26
whose outflet communicates with the conduit 23
leading to tube 20. In Fig. 2 the numeral 27
schematically indicates the presence of a flter
unit in conduit 25.

The assembly, including the pan {5, tube 20 °
and wetted fabric 21, comprises one electrode of
the primary machine stopping circuit. The op-
posite electrode comprises a palr of wires 48 and
4f which are stretched between insulating blocks
42 and carried thereby. The wires 40 and 4{ ex-
tend parallel to tube 20 at opposite sides thereof
and are preferably disposed so that their top sur-
faces are substantially co-planar with the top
surface of tube 20 and sleeve 21 as shown in Fig.
1. The degree of spacing of tube 20 relative to
the normal path of the warp and the disposition
of wires 40 and 41 with respect to both the warp
and tube 20 will vary between certain limits,
according to whether the warp being handled is
nylon, cotton, rayon, silk, wool or other material.

In Fig. 1 a sley bar is shown at 44, between
the stop means and the tension bar {4, for re-
taining proper spa.cing of the lndividual threads
of the warp.

A critical factor in the warp stop set forth here-
in is the provision of an abundance of moisture
at the upper surface of fabric sleeve 21, so that
threads engaging it wet out rapidly and the liquid
taken up in wetting out is immediately replaced
so that the wetting out process may continue
until either of the electrodes 48 or 41 is encoun-
tered, whereupon machine stoppage occurs in-
stantaneously
" Referring particularly to Fig. 1, the numerals

5 50 and Bf designate a pair of insulated conductors

extending substantially parallel to the previously
described stop mechanism and to each other. The
conductors 50 and 5§l are supported by blocks 52
which in turn may be supported by brackets 53
secured to machine side frame 10 and its com-

- panion side frame at the opposite side of the ma-
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Such convex upper side .

is provided with a series of apertures 22 which

extends substantially the entire length of tube 20.
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The interior of tube 20 is fed with liquid which - -
. may be a water solution of a suitable salt or -

other agent calculated to render thread or yarn
. electrically conductive when it is wet with the
liquid. While any conductive liquid may be em-
ployed, an example of a satisfactory liquid is a
water solution of chromate. The liquid is in-
troduced through a conduit 23 which communi-
cates with the bottom of tube 20 substantially
at its center. The liquid is fed to tube 20 at
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(1]

chine. In Fig. 2 the numeral 55 designates an
electrical connection for conductor 50 and the
conductor 51 has a like connection, not shown.

The fundamental principle of the form of the
invention illustrated in Figs. 1 and 2 is the estab-
lishment of an electrostatic difference of potential
between the conductors 50 and 8§, whereby an
attractive force is exerted against the warp 1.
This results in immediate movement of broken
or slack threads or strands from the normal path
to the conductors 50 and 85I, which insures their
immediate engagement with the tube 20 and the
electrodes 40 and 41 and the consequent stopping
of the machine.

The provision of the desired electrostatic dif-
ference of potential across conductors 50 and 3!
may be effected in any manner known to those
skilled in the electrical arts. It is contemplated
that in the example of Figs. 1 and 2 the con-
ductors 50 and 5f{ may comprise the opposed elec-
trodes of a conventional electrostatic induction
machine (not shown) which may be a Wimshurst
or a Toepler-Holtz static induction machine.

In the embodiment of ¥Figs. 3 and 4 the same -

N
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general purpose is in view, namely, the attraction
of slack or broken warp threads to an electro-
sensitive stop device by the attractive force of
an electrostatic charge. Tn the apparatus of Figs.
3 and 4, however, the electrostatic charge 1s gene-
rated frictionally.

As in Figs, 1 angd 2, the embodxment of Figs 3
and 4 illustrates a knitting machine side frame
element 69, a whip roll 81, 2 terision bar 62, a sley
bar 63 and warp threads extending between the
whip roll 6! and the tension bar 62, as at 84.
Referring particularly to Fig. 3, an elongate pan
6 extends transversely beneath the warp and a
roller 87 is journalled in bearing blocks 68 which
in turn are supported by inverted U-shaped
brackets 88 secured to the side frame members of
the machine. The pan 66-rests on a pair of insu-

lating blocks T8 which are supported by a plate Tl

which connects at 1ts opposite ends with the
brackets 68.

The pan $5 containg conductive liquid 74 and
a wick 75 insures uniform liquid coating of the
roller §7 upén rotation thereof and przvents the
possibility of splashing of liquid from the pan.
The assembly comprising the pan, the roller §7,
the wick angd the liquig comprises one. electrode
of & machine stopping circuit and a peair of ex-
posed conductors 88 and 8f which extend parallel
to roller €7 at opposite sides thereof, being sup-
poried between the blocks 68, comprise the op-
posed electrode. -

A second roller 82 is journaled in insulating
biocks 83 which are secured to the machine side
frames by brackets &3. The rollers ¢7 and 82
are belt-connected as at 8 for joint rotationiin a
counter-clockwise direction as viewed in ¥Fig. 3
and they are intended to be continuously driven
at a moderate speed by connection with any suit-
able shaft of the knitting machine (not shown).
Speeds of the general order of 8 R. P. M. are suit-
able. The voller 82 is hoilow and is the element
which receives the electrostatic charge for at-

tracting slack or broken warp threads in the warp

stop arrangement of Figs. 3 and 4.

A saiisfactory material for the roller 82 is
molded phenolic-bonded fibre and it will be noted
thet a further roller 88 is journaled in blocks 83
in such position as to have tangential ccntact
with roller 82, The roller 88 is of glass, amber,
or other material having similar ability to gen-
erate an electrostatic charge. A mounting shaft
28 for roller 88 extends to a point outside of
frame 60, as sppears in Fig, 4, where it may have
direct connection with the drive shaft of an inde-
pendent electric motor 88. The motor 96 rotates
the roller 88 at a relatively high speed and its
frictional rubbing action imparts a substantial
electrostatic charge to roller 82 to attract slack
or broken threads.

The rotative movement of -rollers 67 and 82
tends to move threads in contact therewith from
roller 67 to electrode wire 80 whereby the thread
or yarn wetted by roller 87 closes & machine stop-
ping circuit.

Referring now again to the embodiment of Figs.
1 and 2, where two warp beams are employed, as
in conventional tricot knitting machines, andg

consequently separate warp paths exist, the liquid.

fiow circuit may include both warp stops in ser’es.
flow of liquid from an upper warp stop to a lower
one being under the force of gravity ’
What is claimed is: '
1. In a textile machine havihg knitting mecha-
nism, a warp beam for supplying yarn thereto,
and means for constraining normaj threads to a
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3
predetermined normal path between said warp
beam and said knitting mechanism; stop means
adjacent said normal thread path and sensitive
to displacement of a thread from sald predeter-
mined normal path, and means providing an
electrostatic field of sufficient intensity to displace
broken or siack threads from said normal path to
actuate said stop means.

2. In a textile machine having knitting mecha-
nism, & warp beam for supplying yarn thereto, and
means for constraining normal threads to a pre-
determined normal path between said warp beam
and said knitting mechanism; a machine-stop-

“ping ecircuit having spaced electrodes adjacent

said normal thread path, said circuit being clos-
able by displacement of a thread from said pre-

determined -normal path to said electrodes, and

medns providing an electrostatic. field of sufficient
intensity to displace broken or slack threads from
said normal path fo actuate said stop means.

3. In a textile machine having thread-feeding
means and means for constraining normal
threads to a predetermined normal path, stop
means adjacent said normal thread path and
sensitive to displacement of a thread from said
predetermined normal path, and means for gen- .
erating an electrostatic field of sufficient intensity
to displace broken or slack threads from said nor-
mal path to actuate said stop means.

4. In a textile machine having thread-feeding
means and means Jfor constraining normal
threads to a predetermined normal path, a ma-
chine-stopping circuit having spaced electrodes
adjacent said normal thread path, said circuit
being closable by displacement of a thread from
said_pfedetermined normal path to said elec-
trodes, and means for generating an electrostatic
field\of sufficient intensity to displace broken or
slack threads from said normal path to actuate
said stop means.

5. In a textile machine having knittmg mecha.
nism, a warp beam for supplying yarn thereto,
end means for constraining normal threads to a
predetermined normal path hetween said warp
beam and said knitting mechanism; stop means
adjacent said normal thread path and sensitive
to displacement of a thread from seid predeter-
mined normal path, and means for generating an
electrostatic field to urge broken or slack threads
from said normal path to actuate said stop immeans.

6..In a textile machine having thread-feeding
means and means for constraining normal
threads to a predetermined normal path, stop
means adjacent said normal thread path and
sensitive to displacement of a thread from said
predetermined normal path, and means for gen-
erating an electrostatic fleld to urge broken or
slack threads from said normal path te actuate
said stop means.

7. In a textile machine having kmttmg mecha-
nism, a warp beam for supplying yarn thereto,
and means for constraining normal threads to a
predetermined normal path between. said warp
beam and said knitting mechanism; stop means
adjacent said normal thread path and sensitive to
displacement of a thread from said predetermined
normal path, means likewise adjacent sald stop
means and likewise adjacent said thread path for
receiving an electrostatic charge to attract broken
or slack warp threads to actuate said stop means,
and means movable frictionally against said last
mentioned means for generatxng said electrostatic
charge. .

8. In a textile machine ha.ving knitting mecha-

. nism, a warp beam for supplying yarn thereto,
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and means for constraining normaj threads to a
predetermined normal path between said warp
beam and sald knitting mechanism; a machine-
' stopping circuit having spaced electrodes adia-
cent said normal thread path, said circuit being
closable by displacement of a thread from said
predetermined. normal path to said electrodes,
‘means likewise adjacent sald stop means and like-
wise adjacent sald thread path for receiving an
electrostatic charge to attract broken or slack
warp threads to actuate said stop means, and
means movable frictionally against said last men-
tioned means for generating said electrostatic
charge. .

9. In a textile machine having thread-feeding
means and means for constraining normal

2,371,110

spaced terminals and induction means for gen-
erating an electrostatic potential gradient there-
across, sald spaced terminals being adjacent said
thread path and said stop means to attract broken
or slack warp threads to actuate said stop means.

14. In a textile machine having knitting mech-
anism, a warp beam for supplying yarn thereto,
and means for constraining normal threads to a

" predetermined normal path between said warp

10
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threads to a predetermined normal path, stop

" means adjacent said normal thread path and
sensitive to displacement of a thread from said
predetermined normal path, means likewise ad-
Jjacent said stop means and likewise adjacent said
thread path for receiving an electrostatic charge
to attract broken or slack warp threads to actuate
said stop means, and means movable frictionally
against said last mentioned means for generat-
ing said electrostatic charge.

_10. In a textile machine having thread-feeding
means and means for constraining normal
threads to a predetermined normal path, a ma-
chine-stopping circuit having spaced electrodes
adjacent said normal thread path, said circuit
being closable by displacement of a thread from
said predetermined normal path to said elec-
trodes, means likewise adjacent said stop means
and likewise adjacent said thread path for re-
ceiving an electrostatic charge to attract broken
or slack warp threads to actuate said stop means,
and means movable frictionally against saiq last
mentioned means for generating said electrostatic
charge.

11. In a textile machine having knitting mech-
anism, a warp beam for supplying yarn thereto,
and means for constraining normal threads to a
predetermined normal path between said warp
beam and said knitting mechanism; stop means
adjacent said normal thread path and sensitive
to displacement of a thread from said predeter-
mined normal path, means likewise adjacent said
stop means and likewise adjacent said thread
path for receiving an electrostatic charge to at-
tract broken or.slack warp threads to actuate
said stop means, and means movable frictionally
against said last mentioned means for generating
said electrostatic charge.

12. In a textile machine having thread-feeding
means and means for constraining normal
threads to a predetermined normal path, stop
means adjacent said normal thread path and sen-
sitive to displacement of a thread from saic pre-
determined normal path, means likewise adja-
cent said stop means and likewise adjacent said
thread path for receiving an electrostatic charge
to attract broken or slack warp threads to actuate

- said stop means, and means movable frictionally
against said last mentioned means for generating

said electrostatic charge.

13. In a textile machine having knitting mech-
anism, a warp beam for supplying yarn thereto,
and means for constraining normal threads to a
predetermined normal path between said warp
beam and said knitting mechanism; stop means
adjacent said normal thread path and sensitive to
displacement of a thréad from said predetermined
normal path, and an electrical circuit having
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beam and said knitting mechanism; a machine-
stopping circuit having spaced electrodes adja-
cent said normal thread path, said circuit being
closable by displacement of a thread from said
predetermined normal path to said electrodes, and
an electrical circuit having spaced terminals and
induction means for generating an electrostatic
potential gradient thereacross, said spaced termi-
nals being adjacent said thread path and said
stop means to attract broken or slack warp
threads to actuate said stop means.

15. In a textile machine having thread-feeding
means and means for constraining normal
threads to a predetermined normal path, stop
means adjacent said normal thread path and sen-
sitive to displacement of a thread from said pre-
determined normal path, and an electrical circuit
having spaced terminals and induction means for
generating an electrostatic potential gradient
thereacross, said spaced terminals being adjacent
said thread path and said stop means to attract
broken or slack warp threads to actuate said stop
means.

16. In a textile machine having thread-feeding
means and means for constraining normal
threads to a predetermined normal path, a ma-
chine-stopping circuit having -spaced electrodes
adjacent said normal thread path, said circuit be-
ing closable by displacement of a thread from said
predetermined normal path to said electrodes,
and an electrical circuit having spaced terminals
and induction means for generating an electro-
static potential giadient thereacross, said spaced
terminals being adjacent said thread path and
said stop means to attract broken or slack warp
threads to actuate said stop means. i

17. In a textile machine having knitting mech-
anism, a warp beam for supplying yarn thereto,
and means for constraining normal threads to a
predetermined normal path between said warp
beam and said knitting mechanism; stop means
adjacent said normal thread path and sensitive
to displacement of a thread from said predeter-
mined normal path, and an electrical circtit hav-
ing spaced terminals and induction means for
generating an electrostatic potential gradient
thereacross, said spaced terminals being adjacent
said.thread path and said stop means to attract
broken or slack warp threads to actuate said stop
means.

18. In a textile machine having thread-feeding
means and means for constraining normal
threads to a predetermined normal path, stop
means adjacent said normal thread path and sen-
sitive to displacement of a thread from said pre-
determined normal path, and an electrical cir-
cuit having spaced terminals and induction means
for generating an electrostatic potential gradient
thereacross, said spaced terminals being adjacent
said thread path and said stop means to attract
broken or slack warp threads to actuate said stop
means. .
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