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To all whom 1t may concern: :

. Be it known that I, ArtrUR C. Eastwoop,
a citizen of the United States, residing at
Cleveland, in the county of Cuyahoga and
State of- Ohio, have inveited new and use-
ful Improvements in Electric Controllers, of
which the following is a-specification.

My invention relates to electric motor con-
trollers of that type in which separately
actuated magnetic switches are used to make
the proper connections for starting the
motor, operate it in different directions, and
vary its speed. It sometimes occurs in the

‘operation of such controllers that when the

master controller is moved to the off posi-
tion some one of the resistance cutout
switches may remain closed due to a heavy
arc which has been formed at its contacts
which welds them together.

The object of my invention. is to provide a
controller in which it will be impossible to
operate the main switch or reverser in case
any of the resistance cutout switches is
elosed. This may be accomplished in a num-
ber of ways, one of which is shown diagram-
matically in Figure 1 of the accompanying
drawings. Figs. 2 and 3 are sections of two
forms of reversing switch which may be em-
ployed. ' C
ance switches; and 5 and 6, reversing
switches arranged to control a motor having
the armature A and the series field F. A
master switch is shown at M, which is pro-

vided with five steps for operating the motor '

in either direction. The operating coils on
the reversing switches are shown at 5* and
6*, which when energized close their respec-
tive switches.
ing-out coils, which when energized prevent
the operating coils 5* and 6* from closing
their respective switches;  but after the
switch is closed, do not cause it to-open. The
operating coils 5* and 6* receive current
from their respective contacts on the master

controller, and are connected directly to the
' negative main.

The coils 5° and 6" are con-
pected in series, and receive current from the
left band end of the starting resistance R,
the circuit being completed through the said
coils to the negative main. ‘

.Tf all of the switches are open, as shown.

in the drawing, and the master switch is

moved to the first position on either side of’

On the drawings 1, 2, 8, and 4 are rvesist-

‘tion.

At 5 and 6" are shown lock-

the center, the respective operating coil of
the reverser will ‘obviously be energized.
Current now flows from the positive at the
master switch through the coil 5* or 62 to the
negative, and the reversing switch whose coil
is energized closes, there being no current in
the coils 5Y or 6° to prevent this action. Fur-
ther movement of the master controller to
the next four steps energizes stuiccessively the
coils 12, 28, 32 and 42, which close their re-
spective switches, first connecting the motor
across the line with all the resistance R in
series, and then gradually short - civcuiting
the various sections until when the switch 4
has closed, 'the motor will be connected di-

rectly across the supply mains, the circuits

being plainly evident from the drawing. If

the master switch is now moved to the off-po-

sition, which is that shown on the drawing,
all the switches 1 to 4 should open; but if for
any reason one of the resistance switches 1
to 4 should remain closed, a cireuit will ex-
ist_from the positive through this switch,
and the locking-out coils 5° and 6° to the
negative, energizing both of the said coils.
1f now the master switch is moved to the
first position on either side of the center, the
operating coil -of the corresponding revers-
ing switch 5 or 6 becomes energized ; but it
cannot operate the reverser, due to the fact
that its locking out coil prevents its opera-
It will also be noticed that if all the
switches-are open and the reverser is oper-
ated in the normal manner, a circuit will be
established through the coils 5 and 6® as

-soon as the first resistance switch 1 has closed.

As before noted, this will not cause the re-
versing switch which has been operated to
open, but since both locking-out coils ave
now energized, it will prevent. the other re-
versing switch from operating until all of
the resistance switches 1. to 4 have opened.
This provides an interlock for preventing
one reversing switch from operating while
the other is closed. '

It is seen that the electrical interlock is re-
celved without the use of auxiliary contacts.

The switches 5 and 6 and their operating
and locking devices may be constructed and
arranged in various ways. I have shown
but two ways in Figs. 2 and 8. In Fig. 2,
the coils 6* and 6 have separate magnetic
circuits through their frames 6° and 69, their

plungers 6¢ and 6f, and the lugs 6¢ and 6*
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projecting from one end of the frames into
their coils. When the switch 6 is open, the
air gap 6'in the coil 62 is open or large while

The excitation of the coil 6* without the ex-
citation of the coil 6° will cause the switch 6
to close its contacts, which are carried by the
plungers 6¢-and 6! and insulated therefrom.
The subsequent excitation of the coil 6* can-

not open the switch 6 because the air gap 6!
.1s.now closed or small while the air gap 6*

is open or large. The switch 5 is construct-
ed and operated the same as the switch 6.

In case the master switch M is opened and.

one of the resistance switches 1 to 4 remains
closed, the switch 5 or 6 would open, caus-
ing the air gaps of the coils 5* and 6 to be
smaller than those of the coils 5* and 62, and
it would obviously be impossible to close
the switch 5 or 6 by any operation of the
master switch. o

In Fig. 3, the movable switch contacts are
connected to a single plunger 6¢ which is re-
ciprocable with the coils 6* and 6 placed
near each other and have their magnetic cir-
cuits in the same frame 6™ having the pro-
jections G* and 6° extending respectively into
the upper end of the coil 6* and the lower
end of the coil 6°. When the switch 6 is
open the air gap 6% of the coil 6° is closed
or small while the air gap 6! of the coil 62 is
open or large.

- switch 6 and the air gap 6% and opens or
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lengthens the air gap 6%, rendering it im-
possible for a subsequent energization of the
coil 6° to open the switch 6. If the switch 6
is opened and one of the resistance switches
fails to open, the subsequent ensrgization of
the coil 62, could not close the switch because
the air gap 6% is smaller than the air gap
6'.- The switch 5 may be constructed in a
similar manner. :

I claiin—

1. In a system of motor control, a mag-
netically controlled main.switch or reverser
for connécting the motor to one side of a
source of current supply, a resistance, and a
series of resistance controlling switches for

connecting the motor to the other side of the

source of supply through varying portions
of said resistance, electro-magnetically oper-
ated locking-out mechanism associated with
said main switch or reverser adapted; when
energized, to prevent the operation of said
main switch or reverser, the energizing
winding of said locking-out mechanism be-

ing so' connected as to be energized when one .

or more of .said resistance controlling
switches is closed. _

2. In a system of motor control, a mag-
netically operated main switch or reverser
for connecting a motor to one side of a source
of current supply, electro-magnetically op-
erated locking-out mechanism associated

When the coil 6* alone is |
energized, the plunger 6° rises and closes the-

i

" connected to the said resistance,

981,847

with said main switeh or reverser, one end
of the winding of said locking-out winding

| being connected to the side of the source of
the air gap 6% in the coil 6% is closed or small. |

current supply controlled by the said main
switch or reverser, a resistance, and a series

of switches for connecting the motor to the 7

other side of the said source of curreut
through varying portions of the said resist-
ance, the other end of the winding of the
said locking-out mechanism being connected
to said resistance so that, when any of the
said resistance controlling switches 1s closed,
the said winding will be energized.

3. In a system of motor control, a set of
resistance sections in circuit therewith, a
main switch whose contacts are in the said
circuit, a second switch for connecting the
said circuit to the opposite side of a source
of current supply to which the motor is
connected when the said main switch is
closed, an operating coil for the said main
switch, and a locking-out coil for the said
switch which prevents the operation of the
said switch Wﬁen the said second switch is
closed.

" 4. In a switch adapted to connect a re-
sistance to one side of a sourcé of current
supply, a locking-out coil for preventing the
operation of said switch, the said coil bein
energized when the contacts of a secon
switch are closed, the said second switch be-
ing adapted to connect the said resistance
to the other side of said source. E

5. In a current varying controller, a cir-
cuit, & resistance for controlling the said
circuit, a main switch for connecting the
said resistance to one side of a source of
current supply, one or more resistance
switches for connecting the said resistance
to the other side of the said source, operat-
ing coils for all of the said switches, means
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for energizing the said coils successively, a

locking-out coil on the said main switch
which, when energized, prevents said switch
from closing, the said ocking-out coil be-
ing so connected that it will be energized
whenever any of the said resistance switches*
is closed. : . o

6. In a system of motor control, a resist-
ance, a main switch for connecting the said
resistance to one side of-a source of current
supply through the windings of the motor,
one or more resistance switches for con-
necting the resistance to the other side of
the said source, an energizing winding for
operating. the said main switch, a master
switch for controlling the said winding, and
& locking-out winding on the said main
switch for preventing its operation when
any of the said resistance switches is closed,
one end of said locking-out winding being
the other
end being connected to the source of supply
to which the main switch is connected.
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7. In a system of ‘motor control, a re- 139
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verser for connecting the motor to one side
of a source of current supply in one direc-
tion or the other, a second switch for con-
necting, the motor to the other side of the
5 said source, operating windings for the said
reverser, means for energizing them, lock-
ing-out windings which when energized pre-

vent either winding from operating the re- .

verser, and means for energizing the said

8

' locking-out™ coils when said second switch 10
"is closed. ’

Signed at Cleveland, Ohio,
of Sept., 1910,

ARTHUR C. EASTWOOD.

Witnesses:
J. H. Haw,
H. M. DirMER.

this 19th day




