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2 Claims.

Thi§ invétition relates to s motor eoiittol sys=
tet, 4fd niore particuldrly to & widtoi cotitiol
System for kfiitting machines afid thé like.

An objéct 6f tHIS ‘ifventionl is to brovide ah
electrical motor cotitrol system for knittitg ma-
chiteés which will replace mechanical equipment
that was formerly used to ‘start, brake and stop
§tlch Hachines. A

Aricther object of My invention is to provide

an eleéctrical cofityol system which will brake

afid stop & knitting machine in résponse to the
bréaking of 4 thiread, the breaking of s needie,
the breaking of 4 ‘contiol ¢ircuit, the failure of
power supply, or the fdbfic becoming too loose
on the machirie, and other $imilar emergsticies.

Aniother oObject of fiiy ifiverition i§ t6 provide
a motor control system i which byakirg action
is dpplied momentarily to stop the totor i re-
Sporise to troublé indicatéd in a control cireuit
and in which system the braking action is fe-
leased promptly after the motor stops ahd is
held inoperative whilé the trouble is being re-
moved from the contiol civeéuit, this allowitig
completely free movemient of the workifig parts
of the achirié so that the machirie cin He easily
operated by hand manipulation to facilitdte
rapid ‘cotrection of the trouble ihivelied. )

Ariother object of my ifivention is to provide
& motof control system whick is sitiiple i de-
sign, efficiént ini opeération, inexbensive to mani-
facture and rugged in construction.

Other and furtliér objects and advantages of
my invention will be apparent from the following
description taken in connection with the aecom-
bahying draWwing in which thefe -appears a lay-
out diagram of a system émbodying my inven-
tioni.

In thée embodimert chésen for Nustration,
motor | is corinected to operate the knitting ma-
chinie by direct drive. Motor | is put into o=
tion by pressing start button 3 of start-stop
switch 2. Pressing button 3 energizes magnetic
switch 4 by closing g circuit to lines 6 and 7.
When maghetic §witch 4 is entergized by pressing
button 3, contacts 8, 8, 10 dnd 11 are ¢losed,
allowing current from lines 5, 6, and 7 to fow
through ¢ontacts 8 .9, and 10, thus putting motor
1 into motion. When start-button 3 is veleased,
magnetic switch 4 is Kept enérgized by fiow of
current from linés 6 ahd 1 through contact 11,
Should a thread break aftér motor i 1§ in motion,
or if ‘a needle should jam or break, or if the
tabric should become too loose in the thachine,
means are provided to cause it £o stop by clositg
of contacts in the stop motion ciréuit 32. Con-
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trol cifcuit 32’ i$ eonnected to the custotidgfy
-arrangement, illystrated séhematically at 46, for
closifig electrical contacts upon bréakage of a
thread or the thread tuhning out of place i 4
knitting machine of known construction. Cor=
trol circuit 32'/ is cohnécted to the custoltiary
arrangement, illustrated schematically at 47, for
closing of electrical contacts tipon the jammirg
or breaking of a needle it & Kitting machine of
known construction. ‘Eontrol ‘eitetiit 3277 is
conngeted to an srrangefiient for -closing ‘eiec-
trical contaets when the fabric runi§ oo loose
in a knitting machine of kitown constrtction.
Closing of any one or mote of these eotitrols cont-
plétes circuit 12 ang energizes the coil of relay
t8. Contacts 8, 9, 't0 and 1t are kept closed by
current flowing through contact point 4 of rélay
13 and contact point i5 of relay 16 t6 erergize
the coil of magnetic swifch 4. Wlhen the -eoil
of relay I3 is énérgized, cofitact arin 1T of relay
13 breaks from point t4 and stops current fow
into magnetic switch 4 aiid causes contacts §, 9,
{0 and i1 to open and motor I to stop. Due to
Inértia, motor { will not stop ihstantansously

5 when the flow of curreiit céases when coritscts

8, 9 and 10 are openéd unless ‘braking action is
applied. T cause motor 1 to stop quickly when
contacts 8, 9 and {0 are thiowti open, means sré
provided to cause ditect current to fiow ifistantly

; through a windifig of miotor | wheh contaets 8,

9'and 10 are opefied. “When the ‘col] of relay I3
is energized dand contact arm 1 breaks from
point (4 it cléses on pointt 18, catsing current
from linies 6 snd T to flow throtigh contact point
22 of relay 23, contact point 18 of relay 3 and
contact point 20 of relay timier 19 to etiergize
magnetic switch 21 cdusing contacts 24 ahg 25
to close allowing ‘difect eurrent from Iities 98
and 21 to flow to tiotor ‘1 ‘caiising it to come to
an instantaneous stop by the braking -action of
the direct current. When eurrent flows from

line T through coritact points 22, ‘{8 and 36, to
flow through point 20 it -aiso -enersizes coil 28
of timer 19 by Howing through the coil to cone
hection 29 4nd thiough ifiterlock 30 onto line §.
Intérlock 80 was closed wheén contacts 8, 9, 10
and I were obened by magnetie switeh 4 throw-
ing out. When timér ‘19 ‘becomes ‘efistzized, its
core is delayed fromi iising for spproximately
otie-half to one sSeconid or othier predeterriined
time, due to the vaciitum caused by the 6ii sur-
rounding the core, or othér kriown delayed a6tion
construction. One-half to one ‘second -affer
timer 19 is efiergized its core rises to break core
tact arm 31 from contact point 20. This throws
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magnetic switch 21 out and stops the flow of
direct current through motor I.

If other means were not provided, opening or
clearing contacts in the stop motion circuit 32
would break contact arm {71 from point {8, de-
energize timer 19 and close contact arm 31 on
point 20. This would reset the complete mecha-
nism to cause direct current to flow through
motor | should contacts of stop motion circuit
32 again bhe closed by manipulation in efforts to
correct trouble which had caused the machine to
stop. 'To prevent off and on flow of direct cur-
rent through motor { by manipulation of the
stop motion mechanism while motor { is at rest,
relay 33 keeps timer {9 energized so that mag-
netic switch 21 is kept open by breaking of con-
tact arm 31 from point 20. When relay 3 is
energized by closing of any contacts in stop mo-
tion circuit 32 (by thread breakage, etc.) contact
arm 11 closes on point 8 and current flows from
point. .36 through relay 33 to connection 29,
through interlock 30 and to line 6. When relay
33 is energized, contact 34 closes on contact
‘point 35, thus closing the circuit between lines
6 and 7 and allowing a continued flow of current
through timer 19 to keep contact arm 3i opsn
from contact point 20. Therefore, when contacts
of the stop motion mechanism are closed and
direct current is caused to flow through metor I,
after one-half to one second magnetic switch 2i
is thrown open and due to relay 33 direct current
will not be caused to flow through motor i again,
regardless of manipulation of the stop motion
circuit controls, until start Lutton 3 of start-
stop switch 2 is pressed to energize magnetic
switch 4 to open interlock 30.

Knitting machines are  ordinarily provided
with take-off rolls, indicated at 37, to keep the
knitted fabric under the proper tension as it is
fed from the needles. The take-off rolls feed
the fabric downward by rotation of the rolls in-
ward. Often these rolls fail to keep the proper
tension allowing the fabric to loosen. When the
fabric becomes too loose it will drop out of the
needles. To prevent this, contact point 38, which
is connected to one side of circuit {2, is placed
so that the rolls, connected to the other side of
circuit 12 through relay i3, will close on contact
point 38 when the fabric loosens and thereby
energize relay (3. Circuit {2 is a 12 volt A. C.
control circuit fed from transformer 39 by 110 or
220 volt circuit 40. Closing of contact 38 closes
control circuit 12 in the same manner as would
the closing of any other contact in stop motion
circuit 32, so that relay 13 is energized and con-
tact arm. iT breaks from contact point t4 and
closes on point 18 causing the same action as
described above. By this action current to mo-
tor { is interrupted and motor { is braked by
the direct current as before.

Should the D. C. supply 842 become inter-
rupted or discontinued, relay 23 would release
contact arm 41 from point 22. When the coil of
relay 23 ceases to be energized, breaking of con-
tact arm 4i from point 22 would stop flow of
‘current from line 1 causing magnetic switch 4
to release, thus throwing contacts 8, 9 and {2 out
and causing motor | to-stop.

" Should the control current circuit {2 become
interrupted or discontinued, relay i8 is provided
to stop motor. | and to brake motor { with direct
current to . insure instant stopping  of the
machine. The coil of relay i6 is energized from
control current circuit (2. While relay 16 is
energized, contact arm 44 is closed on point 15
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to allow current from line T to flow through mag-
netic switch 4 to keep contacts 8, 9 and {0 closed
to operate motor [. Should circuit 12 become
interrupted or discontinued, relay 16 will release
contact arm 44 from contact point 15 and allow
it to close on contact point 43. Breaking of con-
tact arm 44 from point {5 will stop the flow of
current from line 1 through magnetic switch 4.
This would cause magnetic switch 4 to release,
opening contacts 8, 9 and {0 causing motor | to
stop. Closing of contact arm 44 on contact point
43 would cause current from line T7:to flow
through contact arm 31 and contact point 20 to
energize magnetic switch 21 and close contacts
24 and 25. Closing of contacts 24 and 25 causes
direct current from D. C. supply line 42 to flow
into motor i and instantly cause it to stop. Cur-
rent from line T would then flow through point
36 to energize timer 19 and one-half to one
second after magnetic switch 21 caused braking
current to flow through motor i, contact arm 31
would be caused to break from contact point 20,
thus stopping flow of current through magnetic
switeh 21 and releasing contacts 24 and 25 and
causing the direct current to cease flowing into
motor (. Therefore, interruption of circuit 12
would cause motor 1 to be: disconnected from
its current supply and to be instantly stopped
by the braking action of the direct current, but
within one-half to one second thereafter the
direct current would be prevented from further
flow through motor i. -Relay 33 performs in the
same manner as described above to keep timer
19 energized until start button 3 is pressed. With
the operation of relay 33, direct current is kept
out of motor | when relay 18 is energized by
restoration of cireuit 12.

When motor | is in motion by supply of cur-
rent from lines 5, 6, and 7 through contacts 8,
g and {6 and it is desirable fo bring the motor
to a stop, stop button 45 may be pressed. When
stop button 45 is pressed, current from line 6
through switch 2 and interlock i{{ to magnetic
switch 4 is interrupted causing magnetic switch
4 to release contacts 8,9, and I0 to stop the
motor.

It will be obvious to those skilled in the art
that many modifications and changes ean be
made without departing from the scope of my
invention as defined in the appended claims.

I claim:

1. In a motor control system for knitting
machines and the like, the combination of
an electric motor arranged and connected to
drive & knitting machine, an alternating current
power supply, electrieally operated means for
connecting said motor to said power supply, a
direct current supply, a control circuit having
means connected thereto respensive to- a faulty
needle in said knitting machine and means con~
nected thereto responsive to a broken thread in
said knitting machine and. means connecied
thereto responsive 1o too locse material in said
knitting machine and means:connected thereto
responsive to failure of said alternating current
supply and means responsive to failure of said
amrect current supply, ali oi said raeans. being
operatively arranged to effect the disconnection
of said motor from said alternating current power
supply and the connection of said motor to said
direct current supply, electrically operated means
for disconnecting said direct current supply froin
said motor after a predetermined time, and
electrically operated means for maintaining said
direct current supply . disconnected from said
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motor until after said motor has been again con-
nected to said alternating current power supply.

2. In a motor control system, the combination
of an electric motor, an alternating current
power supply, a direct current supply, a nor-
mally open starting switch, one side of said switch
being connected through the excitation coil of
a magnetic switch and through the normally
closed contact of a stop motion relay to one
wire of said alternating current power supply, a
power supply cireuit for said stop motion relay,
normally open contacts in said power supply cir-
cuit arranged to energize said stop motion relay
when closed to open said normally closed con-
tact, the other side of said starting switch being
connected to one side of a normally closed stop-
ping switch, the other side of said stopping switch
being connected to a second wire of said al-
ternating current power supply and also through
the excitation coil of a second magnetic switch
and through the contact arm of g relay timer
and through the excitation coil of said relay
timer to one side of an interlock which is closed
when said first mentioned magnetic switch is
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opened, the other side of said interlock being
connected to a wire of said alternating current
power supply to complete a circuit with said first
mentioned wire, said first mentioned magnetic
switch being arranged to connect said electric
motor to said alternating current power supply
when said starting switch is closed, said second
mentioned magnetic switch being arranged to
connect said electric motor to said direct current
supply, and means operated by said first men-
tioned magnetic switch for holding the connec-
tion of said electric motor to said alternating
current power supply.
JAMES FRED SIBLEY.
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