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UNITED STATES PATENT OFFICE.

GEORGE A. BURNHAM, OF SAUGUS, MASSACHUSETTS, ASSIGNOR TO SEARS B. CONDIT,
JR., OF BROOKLINE, MASSACHUSETTS.

CONTROLLING MEANS FOR ELECTRIC CIRCUITS.

Specification of Letters Patent.

Patented June 18,1912,

Application filed ]f)ecember 22, 1911, Serial No. 667,320.

To all whoms i¢ may concern:

Be it known that I, Groree A. BurNvEAM,
a citizen of the United States, residing at
Saugus, in the county of Essex and State
of Massachusetts, have invented an Im-
provement in Controlling Means for Elec-

‘tric Circuits, of which the following is a

specification.

In many places where arc lamps are em-
ployed for street-lighting, there is a demand
for incandescent lamps for street-lighting,
particularly since the inmovation of the
tungsten lamp. This demand is usually
To satisfy this local demand it has
been customary to run circuits from the

~ transformers which happen to be located in
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the vicinity of the demand, or to install
transformers in case there are none in the
vieinity, thus to supply current to the lamps
from a distributing or other station. Much
trouble and expense is involved in control-
ling these local lamp-circuits as some means
must be provided for closing and opening
them at the proper times to turn on and off
the lamps. Time-gwitches have been em-
ployed for this purpose, also switches re-
quiring the attendance of a man to operate
them, and also remote-control switches
which are adapted to be operated from the
station but which require additional circuit
wires. All of these well known controlling-
means are expensive, the cost of installation
and maintenance or the cost of the attend-
ance making up a large item of expense
which in the aggregate 1s burdensome.

This invention has for its object the pro-
duction of controlling-means for electric cir-
cuits especially designed to meet this diffi-
culty, which is not expensive to install or
maintain, is not liable to get out of order
and may be operated from the station.

The arc-lamps are usually arranged in
series relation 1m a constant current circuit
or a rectified current circuit, the latter, so
far as the present invention is concerned,
being considered the equivalent of a con-
stant current cireuit, and the incandescent
lamps are arranged in multiple relation in a
constant potential cireuit, and both circuits
derive their current from an alternating
current circuit. Both lamp circuits aré open
when not in use, and a switch is provided
for closing and opening the constant current
circuit for the purpose of turning on and
off the lamps which are connected therein.

The controlling-means embodying this in-
ventien is especially provided for the con-
stant potential circuit, and is adapted to
be operated to close and open said circuit to
turn on and off the lamps connected therein;
and another object of this invention is the
provision of controlling-means for the con-
stant potential circuit, which is connected
with the constant current circuit and is
adapted to be operated by the constant cur-
rent to close the constant potential cireuit
and turn on the lamps, and is adapted to be
operated by a current of a different charac-
ter to open the constant potential circuit to
turn off the lamp. Asan alternating current
is conveniently at hand, this current will be
employed as a current of different character,
to thus operate the controlling-means to
open the constant potential circuit. FEm-
ploying currents of different character to
operate the controlling-means, respectively,
to close and open the constant potential cir-
cuit, insures positive operation, enables it to
be under the control of the attendant at the
station at all times, and is of a decided ad-
vantage over the employment of a current to
operate the controlling-means to close the
constant potential circuit, and no current to
operate it to open said cireuit for the reason
that it is not seunsitive to the flashing or
momentary interruption of the constant
current cireuit.

Another object of the invention is the con-
struction of the controlling-means having
an electro-magnetic operating-device which
is operated by a constant current to close the
switch, and when thus operated its electro-
magnet becomes saturated and will operate
to hold its armature in attracted position by
residual magnetism for a long period of
time or until demagnetized by a current of a
different character, whereupon its armature
is released and permitted to retract, so that
the switch will remain closed even though
the controlling-circuit is opened momen-
tarily or for a reasonable length of time and
until the controlling-means is operated by a
current of a different character. . :

Another object of the invention is the pro-
vision of manual means to open the switch
of the controlling-means. )

Figure 1 is a diagram of a portion of a
system of electrical distributioh havinglamp
circuits and controlling - means embodying-
this invention. Fig. 2 1s a longitudinal ver-
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ical section of one form of controlling- v

means which may be employed. Fig. 3 1is
a horizontal section of the controlling-means
taken on the dotted line 83—3 Fig. 2.
Referring "to Fig. 1 of the drawing, 10
represents an alternating current generator,

11, 12 and 13 its bus. bars, 15 an induction-.

motor connected with the bus bars 11, 12
and 13. 16 a constant current generator
driven by said motor; 17 a lamp-circuit con-

~ nected with said generator having a main-
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switch 18 to close and open it to turn on and
off the lamps. As here shown arc lamps 19
are arranged in series relation in said lamp-
circuit, but so far as the present invention
is concerned any other form of translating-
devices may be arranged therein. The term
“Jamp-circuit” is herein employed merely
as a designated term. According to the
spirit of my invention as herein illustrated
the arc-lamps are designed for street-light-
ing purposes. 25 represents another circuit
which is of constant potential, it leading
from the bus bars, and said constant poten-
tial circuit has arranged in it transformers
96, 27, any suitable number being employed.
Ordinarily the transformers, as 26, are em-
ployed for house lighting purposes, being
in use at the present time. Ifor the purpose
of illustration it is assumed that there is a

- Jocal demand for incandescent street lamps,

such for instance, as tungsten lamps, at two

© different places, and at one of these places a
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transformer as 26 is already installed, but
at the other place there is no transformer,
hence the transformer 27 is installed. The

“secondaries of both -transformers have con-
stant potential lamp-circuits connected with

them and herein the transformer 26 has two
such eircuits as 80 and 31, the circuit 30 pre-
sumably being extended -throughout a build-
ing and the circuit 31 being arranged for
street lighting purposes and having lamps

- 82 arranged in multiple relation therein.
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Herein the transformer 27 has but one lamp
circuit 33 connected with its secondary, said
circuit having lamps 84 arranged therein in
multiple relation. ~ Controlling - means em-

bodying this invention is arranged In con-.
nection with each local lamp-circuit 81 and
33, and each controlling-means is connected -
with the constant current circuit 17, to be.

controlled by it. Said controlling-means
will now be described. ‘
Referring particularly to Figs. 2 and 3,
40, 40, vepresent the stationary members
and 41 the movable member of a switch
which is provided for closing and opening

the constant potential circuit 31 or 33, but

it is obvious-that in lieu thereof, so far as
this invention is concerned, any suitable
form of switch may be employed. 45 rep-

_resents a pivoted actuating-lever for the

65

movable member of said switch, adapted for
movement up and down to move the switch-

mémber forward on its pivot 42, and permit

movement of said member in the opposite
direction by means of a spring 43. Said ac-
tuating-lever is connected with the core or
armature 46 of a solenoid or other form of
electro-magnet 47, which is adapted to be
connected n the constant current circuit 17.
Said solenoid or magnet has at its upper end
a soft iron or other magnetizable plug. 48,
which closes the upper end of its tubular
bore, preferably projecting a short distance
thereinto, so that the core 46, when attracted
will be moved into engagement with it.
Said plug may have a vent hole through it.
In operation when the constant current
circuit 17 is closed by switch 18, and the
lamps therein turned on, the current passes
through the solenoid and its core is attract-
ed to the position shown in Fig. 2, and the
switch-member 41 is moved to engage the

“members 40, thus to close the constant po-

tential circuit. The constant current acts
to magnetically saturate the solenoid and
core, so that, even though the switch 18 of
the constant current circuit is opened.said
core will remain in attracted position, being
held by residual magnetism, and the switch
40, 41, will remain closed. This capability
of the solenoid to hold its core for a period

“of time and thus to hold the switch 40, 41,

closed in case the constant current circuit
is opened, is of vital importance, as while
thus held it is not responsive to flashings or
other momentary or reasonable interrup-
tions of the constant current circuit, as a
result of which the continuity of the con-
stant potential circuit is maintained regard-
less of interruptions in the constant current
circuit. The ordinary solenoid of commerce
does not possess this capability. When it is
desired to open the constant potential circuit
to turn off the lamps a current of a different
character is passed through the- solenoid
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which acts to demagnetize 1t, to permit its -

core or armature to retract. For this pur-
pose, as here shown, the alternating current
at the station is employed, it being conven-
iently at hand, and, as shown in Fig. 1, a
transformer 50 is connected with the alter-
nating current circuit, from thesecondary of
which a pair of leads 51, 51, extend, having.
contacts 52, 52 at their ends suitably sup-
ported in insulating hand-pieces, and the:
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attendant at the station places these contacts

in engagement with the opposite sides of the
switeh 18, or other terminals of the circuit
17, and the alternating current then passes
over the circuit 17, and the solenoid connect-
ed therein is immediately demagnetized, re-
sulting in the switch-member 41 being pez-
mitted to move away from the switch-mem-
ber 40 to open the constant potential eircuit.
Tt will thus be observed {hat the controlling-
means for the constant potential circuit is

operated by the closing of the switch 18 to
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close the constant potential circuit, thereby
to turn on the lamps or other translating de-
vices therein, a constant current being em-
ployed for this purpose, and is operated by
the engagement of the contacts 52, 52, with
terminals of the circuit 17 to open the con-
stant potential circuit, thereby to turn off
the lamps or other translating devices there-
in, a current of a Jifferent character being
employed for this purpose.

In case the lamps were omitted from the
circnit 17, said cirenit would still serve as a
control circnit for the controlling-means,
and the operation of the controlling-means
in such case would be as above deseribed.

Manual means are also provided for mov-
ing the actuating-lever 45 to open the switch
which may be employed if desired, and here-
in a vertically disposed rod 60 is arranged to
slide in bearings provided for it in the top
of the case containing the controlling-means,
the lower end of which terminates above the
actuating-lever 45 and upon depression of
said rod its lower end will engage the ac-
tuating-lever and move it in a direction to
permit the switch to open. As the actuat-
ing-lever 45 is connected with the core of the
solenoid it will be understood that consider-
able force is required to depress it against
the pull of the residual magnetism by which
it is held. .

The switch and electro-magnetic operat-
Ing means therefor, herein disclosed, form
the "subject-matter of a divisional applica-
tion Serial No. 690,706 filed April 15, 1912.

I claim:—

1. The combination of two circuits, a
switch to control one of said circuits, electro-
magnetic means arranged in the other cir-
cuit and responsive to a current of one char-
acter to close the switch and responsive to a
current of another character to open the
switch, substantially as described. )

2. The combination of two circuits, a
switch to control one of said circuits, electro-
magnetic means arranged in the other cir-
cuit and responsive to a current of one char-
acter to close the switch and to hold said
switch closed after said current is removed
and responsive to a current of another char-
acter to open said switch, substantially as
described.

. 8- The combination of a constant current
circutt and a constant potential cirvcuit, a
switch to control said constant potential cir-
cuit, electro-magnetic means arranged in the
constant current circuit and responsive to a
current of one character to close the switch
and to a current of another character to
open the switch, substantially as described.

4. The combination of two cirenits, a
switch to control one of said civeuits and an
electro-magnetic operating-device for said
switch controlled by the other circuit and
energized by a current of one character to

3

close the switch and to hold the switch
closed in case its controlling-cirenit is inter-
rupted, thereby to maintain the continuity

‘of the controlled-circuit during periods of

interruption of the controlling-circuit, and
deénergized by a current of another char-

acter to open the switch, substantially as de-

seribed. ,

5. The combination of two cireuits, - a
switch to control one of said circuits, an
electro-magnetic operating-device for said
switch controlled by the other cireuit and
energized by a current of one character to
close the switch and deénergized by a cur-
rent of another character to open the switeh,
said device having means whereby its mag-
netic-cireuit remains closed in case the con-
trolling-circuit is interrupted, thus main-
taining the continuity of the controlled-cir-
cuit, substantially as described.

6. The combination of {wo cireunits, a
switch to control one of said circuits and an
electro-magnetic operating-device for said
switch controlled by the other circuit and
energized by a cuwrrent of one character to
close the switch and to hold the switch
closed in case its controlling-civenit is inter-
rupted, thereby to maintain the continuity
of the controlled-circuit during perieds of
interruption of the controlling-circuit, and
deénergized by a current of another charac-
ter to open the switch, and also having
manual means to restore it and open the
switch, substantially as described.

7. The combination of a constant current

_circuit and a constant potential circuit, a

switch to control said constant potential cir-
cuit, electro-magnetic means controlled by
the constant current circuit and operated by
the constant current to elose said switch and
operated by a current of a different charac-
ter to open said switch, substantially as de-
scribed. : -

8. The combination of a constant current
circuit and a constant potential circuit, a
switch to control said constant potential cir-
cuit, an electro-magnetic operating-device
for said switch connected with the constant
current circuit whereby it is operated by a
constant current to close the. switch, and
means to circvlate a current of a different
character over said circuit to operate the
switch to open the circuit, substantially as
described.

9. The combination of a constant current
circuit and a constant potential circuit, a
switch to control said constant potential cir-
cuit, an electro-magnetic operating-device
for said switch connected with the constant
current circuit whereby it is operated by a
constant current to close the switch, and
means fo circulate an altermating curvent
over said circuit to operate said device to
open the switch, substantially as deseribed.

10. The combination of a lamp-circuit
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containing lamps arranged in series rela-
tion and another lamp-circuit containing

“lamps arranged in multiple relation, a

switch -to close said last named circuit, an
electro-magnetic controller for said switch
arranged in the first named circuit and

adapted to be operated to close the switch |

by the current employed to operate the
lamps therein and adapted to be operated
to open the switch by a current of a different
character, substantially as described.

11. The combination of a lamp-circuit
containing lamps arranged in series rela-
tion and another lamp-circuit containing
lamps arranged in multiple relation, a
switch to close .said last named circuit, an
electro-magnetic controller for said switch
arranged in the first named circuit and
adapted to be operated to close the switch
by the current employed to operate the
lamps therein, and means to disconnect said
first named circuit from its supply and to
connect it with a circuit having a current of
a2, different character, thereby. to operate
said ‘switch-controller to open the switch,
substantially as described. ) :

19. The combination of a lamp-circuit
containing lamps arranged in series relation
and another lamp-circult containing lamps
arranged in multiple relation, a switch to
close said last® named circuit, an eleciro-
magnetic controller for said switch ar-
ranged in the first named circuit and adapt-
ed to be operated to close the switch by the
current employed to operate the lamps
therein and adapted to be operated to open

the switeh by a current of a different charac-

1,020,974

ter, said switch-controller holding the
switch closed in case the first named circuit
is interrupted, thereby to maintain the con-
tinuity of the last named circuit during
periods of interruption of the first named
circuit, substantially as described.

18. The combination of a constant current
circuit and & constant potential circuit, a
switch to control said constant potential cir-
cuit, electro-magnetic means controlled by
the constant current circuit to close the
switch. and to hold said switch closed by
residual magnetism, regardless of interrup-
tions in said constant current circuit, and
means to restore said electro-magnetic means
and open the switch, substantially as de-

seribed.

14. The combination of a constant current
cireuit and a constant potential circuit, a
switch to control said constant potential cir-
cuit, electro-magnetic means controlled by
the constant current circuit to close the
switch and to hold the switch closed by
residual magnetism, regardless of interrup-
tions in sald constant potential circuit,
means to deénergize said electro-magnetic
means to restore it and open the switch, and
manual means to also restore said electro-
magnetic means and open the switch, sub-
stantially as described. '

In testimony whereof, T have signed my

name to this specification, in the presence

of two subscribing witnesses.

GEORGE A. BURNHAM.
‘Witnesses: o

B. J. Noves,
- H. B. Davs..
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