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To all whom it may concern: ‘

Be it known that I, Roperr H. McLain,
a citizen of the United States; residing at
Schenectady, in the county of Schenectady,
State of New York, have invented certain
new and useful Improvements in Control
of Electromagnetic Switches, of which the
following is a specification.

This invention relates to means for con-
trolling electric circuits and has for its ob-
ject the provision of improved means for
breaking electric circuits carrying heavy
currents. = . ' :

. More specifically this invention relates to
electric circuits controlled by switches or
circuit interrupting devices under the con-
trol of a master switch and is designed to
effect a quick and substantially- simultane-
ous opening of the contacts of such inter-
rupting devices. .

%’V'here electric circuits are broken carry-
ing heavy currents, several hundred amperes
for instance, a large amount of heat energy
must be dissipated in a very short time in
order to avoid overheating the interrupting
contacts. This is especially the case where
the circuits are opened and closed at very
short intervals and in order to divide the

. energy to be dissipated, it is desirable to
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divide the spark, and consequently to place
the interrupting contacts or contactors for
controlling the current in series. These me-
chanically independent contactors, in order
to divide up the energy to be dissipated,
must be made to open simultaneously . or
substantially so, otherwise one contactor
would be made to dissipate the whole
amount of heat. . ‘

To effect the substantially simultaneous
opening of the contactors when the master
switch 1s opened, I have found it necessary

" to provide positive means, since the time
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constant for the opening movement of con-
tactors, as manufactured, is not ordinarily
the samie. The time constants also- may be
changed by wear after the contactors are in-
stalled thus causing the arc to be disrupted
by that portion of the contactors which
opens more quickly. Such means, I have
ascertained, advantageously consists of a
condenser or capacity placed in parallel
either with the master switch or with the
windings of the contactors. ’

A capacity so placed forces a demagnetiz-

ing current, engendered by the opening of-

* Specification of Letters Patent. Patented June 13, 1922.
Application filed October 29, 1917, Serial No. 198,944,

the master switch, to flow for an instant in

the windings of the contactors, which will

force the contactors to
simultaneously. R :
For a more complete understanding of the

open substantially -

60

nature and objects of this invention' refer- -

-ence should be had to the following detailed

description taken in connection with the ac-
companying drawing, in which Figs. 1 and
2 show, in diagrammatic fashion, parallel
and series arrangements respectively of the
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electromagnetic windings of the contactors, -

which are in series, under the control of a
master switch having capacity in parallel
therewith; and Figs. 3 and 4 show simi-
lar arrangements having a capacity in par-
allel with the contactor windings.
Referring now to the drawing, 5 denotes
a motor or any piece of electrical apparatus
consuming electric energy, the circuit 6 of
which is controlled by the contactors 7
placed in series relation. These contactors
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are actuated by individual eleéctromagnets -

and their movable elements are mechanically
independent of each other.!

The electromagnetic windings 8 -of these
contactors 7, in the arrangement shown in
Figs. 1 and 3 are placed in parallel relation
with respect to each other but in series with
the master switch 9 of the control circuit
10, while in Figs. 2 and 4 the contactor
windings 8’ are shown in series arrangement
with respect to each other and with the mas-
ter switch 9. S

To effect the substantially simultanecus
opening of the contactors 7 when the master
switch 9 is opened, I may place a capacity,

‘such’ as condenser 11, in parallel with the

master switch 9 as shown in Figs. 1 and 2,
or I may place a condenser, as 11/, in par-

-allel with the contactor windings themselves

in the manner shown in Figs. 8 and 4.
The operation of this invention is as fol-

lows: . .

-To start the motor 5, the master switch

9 is closed, which energizes the contactor

windings 8 or 8’ thereby causing the con-

‘tactors 7 to close, completing the motor

circuit. .
When it is desired to break the motor cir-
cuit, the master switch 9 is opened. The

_capacity 11 or 11’ at this instant, permits the

counter E. M. F., engendered in the contac-
tor windings by the waning flux of the
broken control circuit, to force a demagnetiz-
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ing current to flow for an instant in these

- windings which causes all the contactors

to open substantially at the same time. The
current drawn by the motor 5 is thus sub-
stantially simultaneously broken at a plu-
rality of points, dividing the spark and con-
sequently the heat energy to be dissipated in
a manner that will not injure the contactors
by overheating. : )
While I have here shown and described
several embodiments of my invention which
are at present the best means known to me

for carrying the same into effect, I would"

have it understood that they are merely illus-
trative and that I do not mean to be limited
to the precise details disclosed nor in the
choice of recognized equivalents except as

_ defined in my claims hereunto annexed.
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What I claim as new and desire to secure
by Letters Patent of the United States, is:

1. The combination with an electric cir-
cuit having a plurality of mechanically in-
dependent circuit interrupting devices in
series relation therein and a plurality of
operating electromagnets for the same,
ong for each circuit interrupting device, a
portion of said devices having normally a
different time constant in opening than the
remainder, of & control circuit for actuating
said circuit interrupting devices having a
masterswitch and a single means opposing the
counter-electromotive force of the said elec-
tromagnets for effecting the substantially
simultaneous opening of said circuit inter-
rupting devices when the master switch is
opened,

2. The combination with an electric circuit
having a plurality of mechanically inde-
pendent circuit interrupting devices 1n series
relation therein and a plurality of operating
electromagnets for the same, one for each
circuit interrupting device, a portion of said
devices having normally a different time
constant in opening than the remainder, of a
control circiit having a master switch for
energizing and deenergizing the electromag-
nets of said devices and a single condenser
connected across the contacts of the master
switch for forcing a demagnetizing current
to flow in said electromagnets when the mas-
ter switch is opened, whereby the said circuit

interrupting devices are opened substantially
simultaneously.

3. The combination with an-electric cir-.

cuit having a plurality of mechanically inde-
pendent circuit interrupting devices in series
relation therein and a plurality of operating
electromagnets for the same, one for each
circuit interrupting device, a portion of said
devices having normally a different time con-
stant in opening than the remainder, of a
control circuit having a master switch for
energizing and deenergizing the electromag-

-nets of said devices and a condenser connect-

ed to said control circuit to discharge and
cause a demagnetizing current to flow in
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said electromagnets when the master switch

is opened, whereby the said circuit interrupt-
ing devices are opened substantially simul-
taneously. ‘

4. The combination with an electric cir-
cuit having therein a plurality of mechani-
cally independent contactors arranged in
series relation, a portion of said contactors

‘having normally a different time constant

in opening than the remainder of a plurality
of electromagnetic windings for operating
said contactors, one for each contactor; a
control circuit having a master switch for
energizing and deenergizing said electromag-
netic windings and a condenser connected
to said control circuit so that a demagnetiz-
ing current flows for an instant in said wind-
ings when the master switch is opened, where-
by the said contactors are opened substan-
tially simultaneously.

5. The combination with an electric mo-
tor, of a plurality of contactors in series re-
lation with said motor and with each other,
electromagnetic windings for operating said
contactors, a control circuit having a mas-

ter switch for energizing and deenergizing

said windings, and a condenser arranged in
parallel with said master switch whereby
a demagnetizing current flows in said wind-

ings when the master switch is opened to

force the substantially simultaneous opening
of said contactors.

In witness whereof, I have hereunto set
my hand this 26th day of October, 1917.

ROBERT H. McLAIN.
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