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To all whom it may-concern.

Be it known that I, Arraur C. Eastwoop,
a citizen of the United States, residing at
Oleveland, in the county -of Cuyahoga and
State of Ohio, have invented new and useful
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 mo-
tor, operate it in different direcfions, and
vary its speed. Tt 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 . cut - out
switches may remain closed due to a heavy
arc which has been formed" at its contacts
which welds them together. i ‘

The object of my invention is to provide -

a controller in which it will be impossible
to operate the main switch or rcverser in
case any of the resistance cut-oul switclies

number of ways, one of which is shown dia-
grammatically in the accompanying drawing.

T have shown a system of motor control 1n
which the reverser or main switches are in-
terlocked or prevented from operation by the
action of a pair of resistances 7 and 7* as-

<oeinted with the common return of the re--

verser-operating coils. These resistances are
connected in series, one end being -eon-
nected to the negative main; the other end,
to tpe left hand or negative end of the start-
ing resistance R and a point between them,
to a point between the negative terminals of
the windings of reversing switches 5* and 62,
whose positive terminals are connected to the

respective contact strips m’ and #n’ on oppo-

site sides of the controller -handle o. The
positive: contact strip m being arranged to
engage the controller arm on either side of
that- is, when the said arm
contacts with the strip m’ or 2. -

1f the master-switch arm o be moved to
the left to the first position indicated by the
first diagonal line on

the segment

_m/, the reverser-operating eoil 6* and the

(1

resistance 7 to the negative main. ~The cur-
rent in this.circuit causes the switch 6 to
close its upper and lower eontacts, but no

. the controller M, it "
connects the contact strips or segments m .
and m’ and closes a . cireuit from the posi-
. tive strip m through the arm o, {
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current flows through the motor circuit as
the- arm o has not engaged any of thz seg-
ments m? to m?®; which are connected, respec-
tively, to the operating coils 1* to 4° of the

‘yesistance - confrolling switches 1 to 4. If

now the arm o be moved so as to be in the
second position to-the left, it will engage the
segment m* and close a circuit froth the seg-
ment m, the arm o, the segment m?, and the
coil 1* to the. ne ative main, causing the
switeh 1 to close the motor circuit which is
as follows: from the positive main through
the switch 1, the entire resistance R, the
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field F, the lower contacts of the switch 6, -

the armature A, and. the upper contacts of
the switch 6 to the negative main. If the
arm o be moved step by step so as to engage
the segiments n®, m*, and m°, the coils 22, 2%,
angl 2¢ will be successively enérgized, where-
upon the switches 2, 3, and 4 will succes-
sively close, successively short-direuiting the
sections of the resistance R in an obvious
manner. If the arm o be moved to its off-
position, which is that shown-on the draw-
ing, 2ll the cdils 17, 2%, 3%, 4%.9nd 6 are de-
energized, and the resistance switches 1 to
4 and the reversing switch 6 should open
their contacts; but in case one of the re-
sistance switches, 4s 3, should remain closed
and the arm_o be moved so as to engage the
segment m’ or 7', a current would be set
up from the positive segment m of the mas-
ter controller M through the reverser coil

b or{(ﬁa and the resistance # to the nega--

tive.. | A current also passes from the posi-

tive main through the closed resistance

‘switch 3, the third or left-hand section of

the resistance R, and the resistances * and
/" in series to the negative main. The coil

5¢ or 6* which is energized is thus connected-

in parallel with the resistance °, the two
parallel paths being in series with the re-
sistance #/. The resistance »’ is propor-
tioned so as to permit sufficient.current to
pass through one of.the reversing coils to
operate its switch when all the -switches 1
to 4 are open. Since the total amount of
current is limited by the resistance 7, the

amount of current in the coil 5* or 5 is re--
‘duced when the said circuit incldding the

resistance ‘R remains closed.. The resist-
ances 7 and 72 should be so proportioned
that; when the circuit’ through the resist-
ance 7% is established, thé current in the re-
verser- coil 5 ‘or 5% is not sufficient to close
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its switch, but sufficient therein to hold this
switch closed after it has closed, it requir-
ing, as is well known, a smaller current to
maintain a magnetic switch closed than it
requires to close the same. It is thus seen
that,in case any of the switches 1 to 4 should
remain closed after the reverser coils have

been deénergized and the switches 5 and 6

have opened, any current in the said coils
caused by the subsequent movement of the
arm ¢ to the segment ' or n’ could not
close the reversing switch 5 or 6, because a
part of the total current which the resist-
ance # can carry and which is necessary
for the proper energization of either coil, is
supplied through the closed switch and the
resistance 72, thereby reducing the current

“in the energized reverser coil below a value

necessary for closing its switch 5 or 6. It
is impossible for either switch 5 or 6 to be
closed while any one or more of the switches
1 to 4 are closed, but either switch 5 or 6

‘may be closed if all the switches 1 to 4 are

open. Besides securing this electrical in-
terlock, my invention hds the advantage of
reducing the amount of current in the coil
5 or 6 of the reverser as soon as the first re-

" sistance switch is closed, which is desirable
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to prevent the over-heating of the said .coil.
The electrical interlock is secured without the
use of autiliary contacts and the reduction
of current in the reverser coil is secured af-
ter the operation of the first resistunce
switch without the use of auxiliary con-
tacts.

I claim— o :

1. In a circuit controlling system, a cir-
cuit, a resistance for governing the current
in said ecircuit, one or more switches for con-
trolling said resistance, one terminal of each
of said switches connected to one side of a
source of supply, the other terminal being
connected to said resistance, a second resist-
ance, one end of which is connected to said
first resistance, the other end being con-
nected to the other side of said source, a
main switch for said cireuit having an op-
erating winding, one terminal of which is
connected at an intermediate point on said
second resistance, and means for connecting
the other terminal of said winding to a
source of supply. ' '

2. In a circuit centrolling system, a switch
having-an energizing winding, means for
connecting said winding to a source of cur-
rent supply, a resistance in series with said
winding, a second resistance which if con-
nected in shunt with said winding will pre-
vent the operation of said switch, and means
for connecting said second resistance us a
shunt around said winding when a second
switch in said circuit is closed.

3. The combination of a reverser, and a
currvent varying controller, operating wind-
ings for said reverser, and a shunt around

said windings for preventing the operation
of said reverser, said shunt being closed
whenever the current varying controller is
in any position other than the o#f »osition.

4. In a motor control systen:, z wotor, a
circuit therefor, a resistance in said cireuit,
one or more resistance switches for control-
ling said resistance, a reverser in said cir-
cuit, operating windings therefor, and s
shunt around said windings which when en-
ergized prevents either winding from oper-
ating the reverser, said shunt being so con-
nected as to be operative whenever any of
said resistance switches is closed.

5. An-electric controller embracing a re-
sistance, a series of switches for short-cir-
cuiting or reducing said resistance, an initial
switch adapted to be closed by an electro-
magnet for closing the circuit through said
resislance, and means acting automatically,
when any of said resistance controlling
switches 1is closed, for reducing the voitage
applied to the operating electromagnet of
said initial switch to a voltage which will be
insufficient to cause said initial switeh to
close. :

6. An electric controller. embracing a re-
sistance, a series of switches for short-cir-
cuiting or reducing said resistance, an initial
switch adapted to be closed by an electro-
magnet for closing the circuit through said
resistance, and means acting automatically,
when any of said resistance controlling
switches 1s closed, for reducing the voltage
applied to the operating electro-magnet of

- said initial switch to a voltage which will be

insufficient to cause said initial switch to
close, said reduced voltage being sufficient
to maintain said initial switch closed after
it has closed. _

7. Inamotor control system, a motor. a cir-
cuit therefor,a resistance in said cirenit, one
or. more resistance switches for controlling

said resistance, a main switch or reverser in

said circuit, operating windings therefor, a
shunt around said windings closed whenever
any of said resistance switchesis closed so that
the closure of any ofsaid resistance switches
serves to reduce the current which may flow
through said winding. o S

8. In a circuit controller, a magnetically--
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operated switch for connecting an electric -

circuit to one side of a source of current
supply, and means for automatically reduc-
ing the voltage which may be applied to the
winding of-said switch to prevent its npera-
tion whenever the circuit is connected at any
point to the other side of the source of
supply. ’

Signed at Cleveland, Ohio, this 19th day

of September, A. D. 1910.
" ARTHUR C.
Witnesses:
© J. H. Ha,
H. M. DieMEr.
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