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 To all whom it may concern: o
Be 1t known that I, ArTaURr C. EAsTWOOD,

a citizen of the United States, residing: at

Cleveland, in the county of Cuyahogh and

5 State of Ohio, have invented or discovered

- new and useful Improvements in Automatic

Cut-Outs. for Electric Controllers, of _thch_

~ the following is a specification.

My invention relates to new and improved .

_:I_O, means for automatically cutting off the sup-
~ ply of current to an electric motor and stop-

~ ping it 1n such a manner that, after the mo- | ¥
- - tor-has been automatically stopﬁ)ed-‘ by the .

' e operator |
' | off (_g?osition.

~ action of the automatic means, t _
15 may again start the motor in eitherdirection

- by the operation of the-master controller in -
the ordinary way, without being required to

~open or close additional switches to secure | _

A - | Tatlure of the supply of current, upon opening

| the circuit of the shunt field winding f and

this result. _

20 Thedrawingisa diagram of eleétriéﬁ_l con-
. nections of an electric controller equipped |
~with my invention for -controlling a com- |

-

pound wound electric motor.

" In the drawing, S, is a knife switch- con-
25 -nected to the source of current supply. |

~ series field winding F and a shunt field wind-

18 the winding of the magnetizing coil of

“30 ‘an electric brake p*, the construction of the

-~ brake being such.that when current flows

~ through the winding P, the brake is held re-
- leased by the magnet and when current ceases

.. .to flow through the winding P, the brake is 1 he oL U
' | members f?, f° and f* of an auxiliary switch
are in circuit with the coil ¢! of the ecircuit

- 85 applied by a spring p* or weight, as is well

~ known, -
DY, D2 U, U? are magnetically operated

- 'reversing switches which serve to effect the

rnecessary connections for causing the arma-

40 ture of the motor to rotate in one direction or
~ the other in the well known way. These
- switches are operated by electro-magnets
- -having windings d!, d?, ',.u? respectively.

Mechanical interlocking bars F!, F* are
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| R*® is a bank of resistance which is con-. =~
‘nected across the armature of the motor by L

the switch N, having the-actuating coil i, .

‘The operation of _t_his;_SWitch;W:i_l‘_l'_be_r la_,te.r?-(_l_e-;_

scribed.

60

| .Y is & master controller having an operat-

ries a contact brush y? codperating with con-

moved. to the right and connects contact ¥
to contact ¥° when moved to the left from the

C is a dircuit Breakef Which will automat-
1cally open upon the flow of a predeter-
mined current through the motor, upon the

may also be opened by the operation-of the
automatic cut-out T. The circuit breaker ¢

“having-an actuating coil ¢!. Current is led

| to the switch through a helical winding c®

A, is the armature of the motor having a | which constitutes the operating coil of the

overload switch, . Within the winding ¢*is a
plunger ¢, which, when the current exceeds

| a predetermined value rises and lifts the con-

‘tact member c® from the stationary contacts
¢’ and ¢’, 1t will be seen that this opens the
circyit of the actuating coil ¢! of the circuit
breaker, thus causing the circuit breaker to
open. 1t will be further seen that the switch

breaker. The coil f* is in series with the

{ shunt field winding of the motor, so that as:

long as current is flowing through the shunt

field winding, the switch member f? is held in-
| contact. with the stationary contact mem-

bers f2-and f*. - If, however, through any
reason such as the breaking of a connection,
current should cease to flow through the

ing lever 4*, which is shown in the drawing as
| being in the off position. The lever 4! car-

is made up of a magnetically operated switch

itac . 65 -
tact ¥°in the off position in such a manneras
to connect 1t-with the contact 4. The brush =~
* connects contact ¢* to contact ¥* when

70

75

80 -

80

90
95

100

45 placed between adjacent switches in such a | shunt field, the winding f* will no longer be
- manner that when switches D' and D* are | energized and the switch member f* will
“closed, switches U* and U? can not close, and | drop from centagt with the terminals 72 and
- 'viceversa. . v - . | f4 thus interrupting the circuit of the coil ¢¢
. R* and R? are sections of resistance-for | and causing the circuit breaker to open. If 105
50 limiting the flow of current through the mo- | for any reason the supply of current should
- tor during the period of acceleration. - The | fail, the circuit breaker C will, of course,
- circuit through this resistance is completed | open, since it is held clesed by the eleétro-
- &t the switeh K, which has an operating coil | magnet having the winding ¢!, which is ener- -
'k, the resistance being cut out or short cir- | gized from the supply mains. It will be 110
55 -cuited by the switches L and M, which-have | seen that the overload switch and the shunt
- the actuating windings /".and mt. | field switch act upon the connection of the
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- their upper and lower extremities
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other end of the coil ¢! is connected to a wire
x*, which'1s also connected to one contact ¢
of an auxiliary switch which is -closed when
the circuit breaker is closed. The conductor
xr* leads to the contact ¥° of the master con-
troller, which contact 1s, when the master
controller is in the off position connected to
the negative main through the brush Y? and
the contact y*. The circnit breaker 18, there-
fore, closed when the lever of the operating
controller is in the vertical or off position.

I 1s an automatic cut-out switch having,
the contact arm ¢ arranged to be driven
from a rotating part of the motor or machine
to' be controlled. The switch T is shown in
the drawing as adapted to automatically
stop the motor in two different positions,
these positions being 180 degrees’ apart and
corresponding to the lower and upper ver-
tical positions of the rotating contact arm ¢

The arm # carries-a brush # adapted to elec-

trically connect the contact ring # alter-
nately with rings # and #. The rings # and
" are connected together to the negative sup-
ply main, the rings being separated at both

which cannot be spanned by the brush #.

As previously noted, one end of the coil ¢
of the circuit breaker is connected to an aux-
ithary contact ¢®. A second auxiliary con-
tact ¢® 1s connected to the negative main

‘when the brush # connects the ring & with

either of the contacts # or . =

 As previously noted the coil ¢!, which
causes the circuit breaker -to close, receives
its negative connection through the short
contact 4° of the master controller when the

controller 1s in the off position. When the

circult breaker is closed, the contacts ¢® and
¢® are bridged by a contact member carried
by the circuit breaker which serves to o1ve
the coil ¢! its negative connection through
the contacts of the cut-out, T, provided the
arm ¢! 1s not in either of its vertical positions.

The auxiliary contact ¢®isfurther connected
to the negative main through the contacts of

~acounter K. M. F.switch V. Thisswitch has

00

a winding ' which is connected across the
terminals of the armature of the motor so
that, when the armature is revolving, the coil

vt will be excited by the electro motive force

- generated in the armature and will raise the
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switch member 22 from contact with the sta-

tionary members v* and »*.  When the arma-
ture 1s at rest, the coil »* will, of course, not be
excited and the switeh will be closed, the con-
tactmemberv?spanning the contacts v* and v*.
This condition exists at the time of starting
from rest, so that, even though the cut-out be
in the position shown with its brush # out of
contact with either the rings # or #, the coil ¢!
of the circuit breaker, after the circuit breaker

18 closed, will receive its negative connection |

by a gap

coll ¢ to the positive supply main. The |

873,787

through its auxiliary contacts ¢® and ¢ and 65 -

the contacts of the counter E. M. F. switch V.

With the cut out in the position shown, we
will assume the lever of the master controller
to be moved to the right. This causes the
brush y* to open circuit with the contact L,
This, however, will not cause the circuit
breaker to open,since it still retains its nega-
tive connection through its own auxiliary
contacts and through the contacts of the
counter E. M F.switchV. The brush y* then

| comes into contact with the segment 4*. The

Fath of the control circuit will then be as fol-
ows: from the positive main through ‘the
circult breaker, thence to the coils ¢! and d*in

parallel, through the wire z* and the contact
y* of the master controller, the brush y* and
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the contact ¥ to the negative main. This -

completes the circuit through the coils d* and
@* and causes the switches D! and D* to close.

The switch D! carries auxiliary contacts d®, d*,

which are bridged when the switch is closed :
one c¢f these contacts d* being connected to
the left terminal of the switch D', which is
connected to the positive main ‘when the
switchisclosed. The other auxiliary contact
a*1s connected to one end of the coil & of the
switch K. The other end of the winding coil
k' 1s connected directly to the negative main.
Therefore, as soon as switch D! is closed,
switch K immediately closes and completes
the main circuit through the motor asfollows:

from the positive terminal of the switch S to

the overload coil ¢* and the contacts of the
circuit breaker C to the switch D!, the coil of
the solenoid brake P, the armature A, the
switch D? the series field F, the resistance R?
and R*, and the switch K, to the negative
main. The motor should then start, As
the motor speeds up, the switches I and M
will automatically cfose in & manner fully de-
scribed in U. S. Patent #772,277, issued to me
October 11, 1904. | |

As the armature rotates, the arm # of the

cut out switch is rotated, we will assume to-
ward the left or in a clockwise direction,

bringing the brush into contact with the ring
t*.  As soon as the armature has reached a
speed at which it generates suflicient electro
motive force, the counter E. M. F. switch V

‘raises its contact member 22 out of engage-
The co1l ¢

ment with the contacts v° and v*. |
of the circuit breaker then depends for its
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negative connection entirely upon the con--

tacts of the automatic cut out T. When the
contact brush # of the cut out passes from
the upper segment #, its negative connection

120

is interrupted. The coil ¢* 1s thereby deéner-

gized and the circuit breaker opens, thus cut-
ting off the supply of current to the motor.
The circuit breaf:)er 1In opening opens the posi-
tive connections of switches D! and D?, , L
and M, thereby causing these switches to
open. _ -

125




‘namic braking switch, has an actuating coil

878,787
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The switch N, which we will call the dy- | main. This 'Completes the circuit through 65

0!, the terminals of which are connected to

~ motion. ' _
- stantly toclose while the armature is running.

10

the terminals of the armature, so that the
coll n! is energized by the counter E. M. F.
of the armature. so long as the armature is in
The switch N, therefore, tends con-

It is, however, prevented {rom closing while

the switch K is closed ‘through the action of”

the interlocking lever F3.  As soon, however,

as switeh K opens, switch N will instantly
close smee, although the main' circuit- is

opened the armature will still continue to

cenerate eleetro motive force due to its rota~

tion under its own momentum and that of
the driven parts in the magnetic field set up

by the shunt field winding f.

20

It will be noted that one terminal of the
switch N 1s connected through the winding

- of the magnetic brake to the terminal of the

armature while the other terminal of the

~ switch is eonnected through the braking re-
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generation of current, the ener .
motion of the moving parts beingtrans-
tformed into electric current and dissipated

sistance R? to the other termital of the arma-

ture. Wlien the switch N closes, the armature,

therefore, generates current through this cir-

cuit, the amount of the current being regu-
lated by the resistance R?. - This, of course,

~ 1mposes a load on the motor and the arma-~

ture is speedily brought to rest. through this

as heat in the braking resistance R3. 1t will

“be noted that the coil of the magnetic brake |
I’ 1s 1n series with this circuit so that this

brake will not be applied until the armature

or, in other words, until the armature has
substahtially come to rest. By this arrange-
ment the larger part of the energy due to the

motion of ‘the parts is dissipated as heat in

the resistance R® without. wear of the brak-

‘ing surfaces of the magnetic brake, the mag-

netic brake becoming practically a holding

brake cu [)iﬂﬂé;@f__.holdi11g the load after it has
‘been brought to rest through the dynamic.

" braking action. -As the armature comes to

~be as follows:. from the

60

~rest the coil n! of the switch N is no longer
80

excited and this switch opens.

When  the. circuit breaker has Opéned

' through the actiop of the automatic cut-out,

T, it will not again close until the lever 4!

ol the master controller is again brought to

the. vertical or off position so that its brush
y* engages the contact 4°. ~ When the lever

1s brought to the off position; the circuit |

through the coil of the circuit breaker will
folloy J)ositive “mailn,
through the contacts 2, 1 and 7* of the shunt

|

- field switch, the contacts ¢, ¢® and ¢ of the

overload switch, through the coil ¢!, the wire

- x*, the contact #¢, the brush 42, the contact

due to the

the coil ¢' and causes the circuit breaker C
to close. When the armature of the motor

by operating the master controller in either

direction from the off position.

| 1s at rest, the counter E. M. F. switch Vis
~closed so that the motor may be again started

70

When the lever 4! of the master .contrbller_ -

1s moved to the left, the brush %* makes: con-
tact with the segment #° which connects

through the wire z* with the coils %' and »*

of the reversing switches U! and U?. This
complétes the circuit through these coils, the

nections for causing the armature to rotate

In a direction the reverse of that above de-
scribed. The succeeding action of the other
85

switches will be the same as before.
It will be understood that my invention

‘provides.simple means at one or more points
tTor automatically stopping a motor driven

machine in such a way that, as soon as it has
come to rest, 1t may be again started at the

-will of the operator in either direction.

70

‘other end of each of them being connected
to the positive main near the lower terniinal
of the circuit breaker C. Closure of switches

80
‘Ut.and U? serve to make the necessary con-

90

While in the drawings I have indicated

only two points on the switch T, at which the

motor may be automatically stopped, it will

be understood that the motor may be auto-
ma_,tica,ltlifr stopped at any number -of desired
points determined simply by the arrange-

ment of the contacts of the cut-out switch T.

I claim :—

* 1. In a controller for electri¢ motors, the
_ _ ire | 'combmation of an electro-magnet, a circuit
~ has practically .ceased to generate current, |

breaker normally held closed by the electro-

‘magnet, an operating switch, a cut-out
-switch adapte

W1tci to open the circuit of the
winding of the electro-magnet of said circuit

breaker when said cut-out switch has been

actuated in a predetermined manner, a mas-
tet controller, and contacts adapted to cause
said circuit breaker to close when said master
switch has been returned to the off-position.

2. In a controller for electric motors, the

95 |
100
105

110

combination of an electro-magnet, a circuit

- breaker normally held closed by the electro-
| magnet, a cut-out switch, adapted to open
- the-eircuit of the electro magnet of said cir-
‘cuit_breaker when a predetermined limit of
travel has been reached, and an electro-

motive force switch, adapted to close the

‘cireuit opened by said cut-out switch when

the motor has come to rest..
3.- In an electric controller, a motor switch,

a cut-out switch for opening the motor switch

when a predetermined limit of travel has
been reached, and a switch controlled by the

armature of the motor and causing the clo-

sure of the circuits opened by the cut-out
switeh when the

115
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motor has come -substan-

y* of the master controller 'tO_--_t_he- negative | tially to rest.
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4. In an electric controller, a motor switch,
a cut-out switch for opening the motor switch
when a predetermined limit of travel has
been reached, and automatic means for clos-
Ing the circuits opened by the cut-out switch
when the motor has come substantially to
rest.

5. In an electric controller, a motor switch,

a cut-out switeh for opening the motor switch
when a limit of travel has been reached, and
a magnetically operated switch having its
terminals connected to short circuit the con-
tacts of the cut-out switch and having its
operating winding connected in shunt to the
armature of the motor. -

6. In an electric controller, a cut-out
switch for automatically cutting off the sup-
ply of current to a motor when a predeter-
mined limit of travel has been reached and
means actmg when the motor has come to
rest- for closing the ‘circuits opened by the
cut-out switch, whereby the motor may
again be started in either direction.

Signed at Oleveland, Ohio, this 12th day

of January, 1907.
ARTHUR (. EASTWOOD.

Witnesses: |
J. E. Wariman,
M. N. REED.
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