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VICTOR 1. CUMNOCK, OF LOWELL, MASSACHUSETTS.

ELECTRIC STOP-MOTION FOR TWISTING-MACHINES, &c¢.

SPECIFICATION forming part of Letters Patent No. 414,025, dated October 29, 1889.
Apolication filled August 14, 1889, Serial No, 320,720, (No model.)

———— g T L L P R W A

To all whom & may concerm:

Be it known that I, VicToR I. CUMNOCK, a
citizen of the United States, residing at Low-
ell, in the county of Middlesex and Comion-
wealth of Massachusetts, haveinvented a cer-
tain new and useful Improvement in Electric
Stop-Motions for Twisting, Winding, and other
Machines, of which the following is a speci-
fication. :

My invention relates to electric stop-mo-
tions for winding, twisting, and other ma-
chines, meaning to include machinesin which
each of a number of yvarns or threads is indi-
vidually wound or twisted, or both twisted
and wound—as, for example, ring-spinning
machines—and also machines in which a plu-
rality of yarns or threads aretwisted together
and then wound—as, for example, ring-twist-
ing machines—or ring-twisters; and said in-
vention consists in the devices and combina-
tions hereinafter described and claimed,
whereby the breakage of any yarn or thread
will stop the winding and twisting devices
appropriated to that yarn or thread or to the
oroup of yarns or threads to which such
broken yarn or thread belongs, without stop-
ping the other parts of the machine.

In the accompanying drawings, on three
sheets, Figure 1 is.a vertical transverse sec-
tion of a portion of the frameof a ring-twister,
showing some spools, yarnsor threads, a drep-
wire, varn-guide, feed-rolls, carrier-roll, spin-
dle-ring, traveler, whirl, band, band-cylin-
der, and my improvement applied to said
twister; Fig. 2, a side elevation of the recip-
rocating rod, the lower part of the hanger
which supports the same, the magnet-car-
riage, its spring, the magnet and its arma-

ture, and a part of the mechanism which

causes said rod to reciprocate; Kig. 3, a plan
of a part of the top board, the fast pulley, the
loose pulley, part of the band-cylinder shaftt
or main shaft, part of the band-cylinder, the
hanger which supports the reciprocating
rods, the eccentrics and gears which operate
said reciprocating rods, the shaft which sup-
ports said eccentrics, drop-wires, a contact-
plate, yarns, feed-rolls, two levers supporting
top feed-rolls, and a part of the frame of the
machine; Fig. 4, a plan of parts below the
top board, including two reciprocating rods,
their eccentrics and cccenfric-rods, two top-

L

roll-supporting levers, parts of the springs
which hold said last-named levers in their

normal position, the brake-levers, one of the

rings, one of the spindles in horizontal ¢ross-
section on the line 4 4 in Kig. 1, one of the
whirls, and the catch-levers; Iig. 5, an 1so-
metric view of a part of one of the top-roll-
carrying levers, its hub, and the switch; Ifig.
6, a diagrammatic representation of the bat-
tery-connections, switches, electro-magnets,
drop-wires, contact-plates, and their insula-
tions, the following-named figures showing
modified forms of the invention, Fig. 7 being
similar to Fig. 1, except that fewer parts are
shown and that a contact-roll is substituted
for a contact-plate, showing, also, the means
of driving said contact-roll from the band-
cylinder shaft and showing the magnet sup-
ported upon the top-roll-carrying lever and
the armature supported on said lever; Ifig. 3,
aplan of the partsshownin Ifig. 7, omitting the
upper part of the top-roll-carrying lever, and
showing the gearing which connects the ec-
centric-shaft and the main shaft; Iig. 9, an

isometric view of the armature pivoted to

said top-roll-carrying lever, the upper and
lower parts of said lever being omitted; Fig.
10, a central horizontal section of the metal-
lic shell of the contact-roll, and of the mate-
rial which insulates said shell from its shaft;
Fig. 11, a diagrammatic representation of the
battery, magnet, switeh, drop-wires, contact-
roll, and Lrush or wiper which connects said
wires with said roll. |

In all the figures, the frame A, main shaft
B, band-cylinder b, fast pulley &', loose pulley
b2, band 0%, spindle C, spindle-rail ¢, whirl ¢/,
ring-rail d, ring D, ring-travelerd’, bobbin E,
carrier-roll If, lower feed-roll I#/, upper feed-
roll ¥° varn-guide G, condensing-guide G’,
spool-stand ¢, provided with spindles a’, (only
a part of which are shown, there being usual-
ly three or more ranks of sald spindles ar-
ranged one above the other,) and spools H, ar-
ranged on said spindles ¢/, are all of the usual
construction and operation except as here-
inafter specified, and are commonly used with
other parts, (not here shown,) which regulate
the rise and fall of the ring-rail, and there-
fore the disposition of the yarns or threads
upon the bobbin.

The yarns or threads ¢ are drawn from the
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spools H through the condensing-guide G’ |

and yarn-guide G over the top roll F? and be-

tween said top roll and the lower feed-roll I/,

over the carrier-roll ¥, and through the trav-

~eler to the bobbin, in the usual manner; but

the yarn, before entering the condensing-
guide G’ from the spools, is, in this invention,
carried through a drop-wire I, there being as
many drop-wires as there are yarns, all of
sald drop-wires at one side of the machine (it

- will be understood that the machine is dou-

- spindles) turning loosely upon a metallic rod:

20

3o of the eccentric-shaft is caused by a gear
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ble, as usual, having on each side a row of

7, which runs from end to end of the machine,
so that when any yarn breaks its drop-wire,
by its own gravity, falls down upon a con-
tact_plate or strip of metal ¢/, running the
whole length of the row of drop-wires and
resting upon a strip 7* of insulating material.
A hanger A’ is secured fo the frame below
the top board a? and supportsarod J, capable
of sliding endwise transversely of the ma-
chine in suitable holes near the lower end of
said hanger. The rod J is caused to recip-
rocate by means of an eccentric J’, secured to
the eccentric-shaft j, said rod J being con-

‘nected to said eccentric by the eccentric-
~strap g° and eccentric-rod j% pivoted at j°

to. the end of said rod J. The revolution

J* thereon engaging an intermediate gear
7, supported upon a suitable stand o® on
the frame A, said last-named gear engaging

~a pinign y% secured to another intermediate

gear ' concentric therewith, said last-named

pinion and intermediate gear turning upon

a stand o' on said frame A, and said last-
named intermediate gear engaging a pinion b,
fast on the main shaft B, so that when the ma-

40 chine is in operation therod Jhas a constant .
- reciprocating motion in a horizontal plane in

thedirection of itslength. A U-shaped mag-
net-carriage mis supported on saidrod J, and

Is capable of sliding freely thereon, but is

ordinarily held at rest by a spiral spring nv/,
whieh connects said carriage and the hanger
A’,said rod J sliding freely in said carriage.
Upon the carriage m is supported the elec-
tro-magnet M, its armature m? being pivoted

on sald carriage and being a bent lever, as

shown in Figs. 1 and 2, and having at its end
farthest from the hanger A’ a hook or bent-

up portion m? adapted when said armature
18 attracted by 'said magnet to be thrown into

the path of said reciprocating rod and to be
struck by said rod and carried along there-
with, with the effect of drawing said magnet-
carriage against the tension of said sSpring
m’ along with said rod. L
Upon a suitable hanger A% secured to the
frame A below the top board a?,is pivoted at
o the lever O, there being as many such le-
vers as there are live-spindles C, the lower
end of said lever carrying upon a horizontal
stud o’ an idle-pulley 0% which, when the ma-

chine is in operation, is held up against the

band 0% connecting the band-cylinder and the

shown in Fig. 1.

414,025

whirl, and tightens said band and keeps the
whirl and live-spindlein motion. The upper

end of each lever O is forked at 0% and is
‘provided with half-journal boxes oto receive

the journals fof a top roll F? as shown in
Figs. 1, 3,and 4. When the machine is run-

ning properly, the top roll rests upon the yarns

or threads between said top rolland the lower
roll F’, and causes said yarns or threads to
travel with said rolls. When, however, a

75

yarn breaks and causes the electro-magnet

to attract its armature, as hereinafter ex-
plained, the bent-up end of the armature is
forced against said lever below its pivot and
causes sald lever to turn, simultaneously
slackening the band b® by carrying the idle-

pulley away from the band and stopping the

feeding of the broken yarn, or the yarns of
the group containing the broken yarn, by
raising the corresponding top roll away from
the lower roll. o -

- It 18 desirable to stop the live-spindle im-
mediately, and therefore upon a bracket ¢?,
secured .to the spindle-rail, is pivoted at p a
brake-lever P, the lower end of which extends
over the whirl ¢’ and is normally out of con-
tact therewith, and the upper end of which
brake-lever is held in contact with the lever
O below the pivot o by a spring ¢ secured to
said lever O and pressing upon said brake, as
n Fig When the lever Ois moved,
as described, by being struck by the armature,

the upper end of the brake-lever is pushed

toward its corresponding live-spindle and the

lower end of said brake-lever is pressed upon

the whirl with sufficient friction to stop said
whirl and its spindle immediately. The lever
O, when moved to raise the top roll and slack

‘the band, is held from returning to its nor-
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mal position by a downwardly-extending hook -

0%, which projects from the lower arm of said
lever O, engaging an upwardly - extending
hook 0® on a cateh-lever o, pivoted at o® on
the same bracket ¢* which supports the brake-

lever, the outer end of said catch-lever being

pressed downward by a spring 0, secured to
the spindle-rail, and the ends of the hooks
being beveled at o' 0 respectively, to allow
said hook 0° to slip over said hook o’. The
long outer arm of the catch-lever being raised,

the hooks 0° 0"-are disengaged and the lever
O is restored to position by the spring o',

which connects said last-named lever below

its pivot and the hanger A’ or other station-

ary part of the frame of the machine.

L I” represent metallic wires running from
opposite poles of a battery Q or dynamo-
electric machine, one of said wires being
connected to the metallie rod 7, on which the
drop-wires Iaresupported, as above described,
and the other of said wires being connected
to each electro~magnet and to a contact-plate

%', 80 that when any yarn breaks the drop-
‘wire supported thereby falls upon its contact-
plate and closes its circuit through its electro-
magnet, causing the armature of said mag-
I net to be attracted and the corresponding
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spindle to be stopped and the corresponding |

top roll to be raised, as above described.

In order that the circuit may not remain
closed after the stop-motion has done 1ts work,
a switch is interposed between each electro-
magnet and the corresponding contact-plate,
Smd switch consisting in effect of two out-

wardly-diverging 1eaf—spr1nﬂs [, which form
terminals to the sections of the wire L’ and
are supported on the machine-frame, and con-
sisting, also, of a U-shaped strip of metal 7,
secured on a bracket o, which projects from
the lever O in such a manner that when the
lever O 1s 1n 1ts normal position the strip or

plug " is in contact with both of the leaf-

springs, but is drawn out from between them
as soon as the lever O is rocked on its ful-
crum to mise the top roll, as above described.
(See Kigs. 1, 5, and 6.)

In Flﬂs 7 to 9 are represented modifications
of the above deseribed stop-motion. In the
modified form of my invention the contact-
plate 2’ is replaced by a contact-roll, the same
being a tube of sheet metal surrounding, but
insulated from, its axis 2% as shown at +° in
Fig. 10, its shaft turning in suitable journal-
boxes supported on the top board of the ma-
ehine, and having secured to it a fast pulley

5, connected by a band 2' to a small driving-
pulley 1%, secured to the main shaft or band—
cylinder shaft, by means of which the con-
tact-roll 1s given a continuous rotation, and
perfect contact betweensaid drop-roll and the
drop-wire which falls thereon is secured.
The line L.’ is connected to said contact-roll
by a strip of spring metal ¢+’ or metallic brush,
which rests upon the surface of said roll, as
shown in Fig. 11. |

Another modification consistsin su pporting
the electre-magnet M upon a bracket project-
ing from thelever O, as shown in Figs. 7 and
8, and 1n pivoting the armature on saidlever
O, as shown in said figures and in Fig. 9, in
such a position that when said armature is
attracted it is moved 1nto the path of the re-
ciprocating rod J, the armature being prefer-
ably T-shaped, as shown in Fig. 9.

Instead of employing as many reciprocating
rods J as there are levers O, it is only neces-
sary to employ two such reciprocating rodsor
more, connecting them by a horizontal rod J?,
which extends the whole length of the ma-
chine and strikes anyarmature which may be
attracted by its magnet. A doctor2* may be
supported upon the top board and arranged
with 1ts edge against the contact-roll to keep
the contact-roll clean and insure a more per-
fect contact of the terminal’. Exceptin the
respects named thestop-motion shown in Kigs.

7 to 10 does not differ from that shown in
Figs. 1 to 6.

The top rolls may be dispensed with, and
the otherpartsof thestop-motion may be used
in connection with the usual parts of the
doubling spooler or winder, or any machine
by which yarn is transferred from spools to
bobbins without twisting.

—

I claim as my invention—

1. The combination of an electric circuit
containing acircuit-closer normally held open
by the work, but automatically closed upon
the failure of the work, a lever, a reciprocat-
ing bar or rod, an electro-magnet arranged 1n
said ecircuit, and its armature arranged, when
attracted, to move between sald reciprocating
rod and lever, and thereby to occagion the
movement of said lever, the bottom roll, and

' the top roll supported npon said lever and

adapted by the movem®nt of said lever to be

raised out of contact to stop the feed of the
work between the rolls, as and for the pur-
pose specified.

2, The Gombination of a spindle, a brake-
lever, an electric circuit containing acircult-
closer normally held open by the work, but
automatically closed upon a failure of the
work, another lever, a reciprocating bar or
rod, and an electro-magnet arranged in said
circuit, its armature arranged, when at-
tracted, to move between said reciprocating
rod and said last-named lever, and thereby to
move said lever and to cause said brake-lever
to press upon said spindle and stop its rota-
tion, as and for the purpose specified.

3. The combination of a band-cylinder, a
spindle, a loose band connecting said cylin-
der and spindle, a lever and an idle-pulley
supported upon said lever and normally press-
ing against said band, an electric circuit con-
t.:umn a Cir cuit-closer nor mally held open by

the W(}lk but automatically closed apon the

failure of the work, a reciprocating rod or
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bar, and an electro-magnet arranged 1in said

(311"011113, its armature arr anﬂed when at-
tracted, to move between said l'eciproeatiug
rod and lever, and thereby to move said lever
and loosen said band and allow the spindle
to stop, as and for the purpose specified.

4. The combination of an electric cireuit

containing a circuit-closernormally held open

by the work, but automatically closed upon
a failure of the work, a band-cylinder, a spin-
dle provided with a whirl, a loose band or belt
connecting said band-cylinder and whirl, a
lever, an idle-pulley supported upon said lever
and normally pressing against said band to
strain the same and to cause sald spindle and
whirl to be rotated by the rotation of said
band-cylinder, a reciprocating bar or rod, and
an electro-magnet arranged in sald circult,
its armature arranged, when attracted, to
move between said reciprocating rod and said
lever and to be pushed by said rod against
said lever to rock said lever and loosen said
band and allow said spindle to stop, as and
for the purpose specified.

5. The combination of an electric circuit
containing a circuit-closer normally held open
by the work, butautomatically closed upon a
failure of the work, a band-cylinder, a spindle
provided with a whirl, a loose belt or band con-
necting said band-cylinder and whirl, a lever,
an idle-pulley supported upon said lever and
normally pressing against said band to strain

I
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the same and to cause said spindle and whirl | tact to stop the feed of

to be rotated by the rotation of said band-
cylinder, a reciprocating bar or rod, an électro-
magnet arranged in said circuit, its armature
arranged, when attracted, to move between

-said reciprocating rod and said lever and to

be pushed by said rod against said lever, and

thereby to rock said lever and loosen said
band, and a brake-lever, one arm of which ex-

tends over sald whirl, but is normally out of

contacttherewith, and the other arm of which'

brake-lever is arranged in contact with said

- first-named lever, whereby the rocking of said

I5
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30

first-named lever will cause said brake-lever
to press upon said whirl and to stop the rota-
tion of said whirl and spindle, as and for the
purpose specified. | |

- 6. The combination of an eledtric circuit
contalning a circuit-closer normally held open

by the work, but automatically closed upon a

failure of the work, a band-cylinder, a& spin-
dle provided with a whirl, a loose belt or
band connecting said band-cylinder and
whirl, a lever, an idle-pulley supported upon
said lever and normally pressing againstsaid
band to strain the same and to cause said
spindle and whirl to be rotated by the rota-
tion of said band-cylinder, a reciprocating
bar or rod, an electro-magnet arranged in
said circuit, its armature arranged, when at-
tracted, to move between said reciprocating
rod and said lever and to be pushed by said

. rod against said lever, and thereby to rock
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whirl and spindle, as

sald lever and loosen -said band, a brake-le-
ver,one arm of which extends oversaid whirl,
but is normally out of contact therewith, and
a sSpring secured to said first-named lever
and holding the other arm of said brake-le-
ver in contact with said first-named lever,
whereby the rocking of said first-named le-
ver will cause said brake-lever to press upon
sald whirl and to stop the rotation of said
and for the purpose

specified. |
7. The combination of an electric circuit
containing a circuit-closer normaliy held open
by the work,but automatically closed upon a
fallure of the work, a band-cylinder, a spin-
dle provided with a whirl, a loose belt or band
connecting said band-cylinder and whirl, a
lever, an idle-pulley supported upon said le-
ver and normally pressing against said band
to strain the same and to cause said spindle
and whirl to be rotated by the rotation of
said band-cylinder, a reciprocating bar or rod,
an electro-magnet arranged in said circuit, its
armature arranged, when attracted, to be

‘moved between said reciprocating rod and

said lever and to be pushed by said rod against
sald lever to rock the same and loosen said
band and allow said spindle to stop, the bot-
tom roll, and the top roll supported upon said

lever and turned by frictional contact with

sald bottom roll or with the work passing
between said rolls, and adapted by the rock-
ing of said lever to be moved out of such eon-

414,025

the work, as and for
the purpose specified. - o
- 8. The combination

containing a circuit-closer normally held open
by the work, but automatically closed upon a

failure of the work, a band-cylinder, a spin-

dle provided with a whirl, a belt or band con-
necting said band-cylinder and whirl, a re-
ciprocating rod, a brake-lever, one arm of

‘which extends over said whirl, but is nor-

mally out of contact therewith, an electro-
magnet arranged in said eircuit, its armature
arranged to move, when attracted, into the
path of said reciprocating rod and to be car-
ried along with said rod and to cause said
brake-lever to press upon said whirl and to
stop the rotation of said spindle and whirl,
and a switch arranged in said circuit and
normally closed, but opened upon the rock-
ing of said lever,as and for the purpose speci-
fied. o

9. The combination of an electric circuit
containing a circuit-closer normally held
open by the work, but automatically closed
upon a failure of the work, a band-cylinder,

a spindle provided with a whirl, a belt or band

connecting said band-cylinder and whirl, a

lever, a reciprocating rod, an electro-magnet

arranged In said circuit, its armature ar-
ranged, when attracted, to move between said
reciprocating rod and said lever and to be
pushed by said rod against said lever and to
rock the same, the bottom roll, the top roll,
supported upon said lever and turned by frie-
tional contact with said bottom roll or with

adapted by the rocking of said lever to be
moved out of such contact to stop the feed
of the work, and a switch arranged in said
circuit and normally closed, but opened by
the rocking of said lever, as and for the pur-
pose specified. | -
10. The combination of an electric circuit
containing a circuit - closer normally held
open by the work, but automatically closed
upon a failure of the work, a band-cylinder,

& spindle provided with a whirl, a loose belt

or band connecting said band-cylinder and

‘whirl, a lever, an idle-pulley supported upon
sald lever and normally pressing against

sald band to strain the same and to cause said

spindle and whirl to be rotated by the rota-

tion of sald band-eylinder, a reciprocating

bar or rod, an electro-magnet arranged in

sald circuit, its armature arranged, when at-
tracted, to move between said reciprocating
rod and said lever and to be pushed by said

rod against said lever to rock said lever and

loosen said band and allow said spindle to
stop, and a switeh arranged in said circuit and

normally closed, but opened by the rocking of

said lever, as and for the purpose specified.
11, T'he combihation of a lever, a bottom
roll, a top roll supported upon said lever, said
lever being provided with a hook, and the

+ cateh-lever adapted to engage said hook and

of ‘an electric circuit
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‘the work passing between said rolls, and
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to hold said top roll out of contact with said
bottom roll or out of contaet with the work
between said top roll and bottom roll, as and
for the purpose specified.

12. The combination of the band-eylinder,
the spindle provided with a whirl, a loose belt
or band connecting saild band-cylinder and
sald whirl, a lever provided with a hook, an
1dle-pulley supported upon said lever and
normally pressing against said band to strain
the same and to cause sald spindle to be ro-
tated by the rotation of said band-cylinder,
and a catch-lever adapted to engage sald
hook on sald lever to hold said 1dle-pulley

from straining said band, as and for the pur-

pose specified.
13. The combination of the.lever provided

with a hook, the brake-lever having one arm
In engagement with said first-named lever, a
spindle provided with a whirl arranged below
the other arm of said brake-lever, and a catch-
lever adapted to engage said hook and to
hold said last-named arin of said brake-lever
in contact with said whirl, and thereby to
prevent the rotation of said whirl and spin-
dle, as and for the purpose specified.

In witness whereof I have signed this
specification,in the presence of two attesting
witnesses, this 19th day of July, A. D. 1889,

VICTOR I. CUMNOCK.
Witnesses:
ALBERT M. MOORE,
KIRKLEY HYDE.
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