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To all whom it may concer:

Be it known that {, RoBB MACKIE, of Troy,
in the county of Rensselaer and State of New
York, have invented an Improvement in Cir-
cuits for KElectric Lighting, of which the fol-
lowing is a specification.

This invention is especially intended for
closing the electric circuit through the field-
helices when the dynamo-electric machine is
in a state of rest, in order that the current may
first pass through such field-helices when the
machine 1s started, and I provide for switch-
ing the current automatically, so as to include
a line-circuit with its lamps or other work-
ing devices 1n the same circuit as the field-
helices.

By this improvement I am enabled to con-
nect to the dynamo two external or line cir-
cults—one containing arc-lamps in series or
incandescent lampsarranged in the usual man-

ner, and the other containing incandescent |

lamps in multiple arc or multiple series—and
to prevent tihe resistance of the incandescent
lamps interfering with the development of the
electrical energy, because the circuit contain-
ing such incandescent lamp is not included in
the exciting-circait unti!l the field-helices are
energized to the maximum amount.

In the drawing I haverepresented by a dia-
oram my improvements.

A represents the commutator and brushes:
A, the coils of the armature; C G, the field:
hellees

B denotes an external or line cireuit con-

taining arc-lights placed in series.

D represents an external circuit containing
incandescens lamps placed in muitiple are.

(> 18 an electro-magnetic switch in the cir-

cult of the incandescent lights.

Il is an armatare to the electro- magnet G.
L 1s a spring to the said armature, and ¥ is a
contact-block. |

When the dynamo 1s not in operation, the
spring I keeps the armature E in contact with
¥. When the machineis started, the electric
circult 18 completed and the curlent passes
through the armature-helices A’ field-helices
C, and by I, through the ar mature H, thus en-
ergizing the ﬁeld-helices to the maximum, and

the arc-lights in the circuit B are instantly 5o

brought into action, the said circuit B being
a shunt to the circuit through the field-helices.
If, now, the incandescent lamps are in ¢ircult
or are brought into ¢cireuit by a switch,the cur-
rent divides at H, a portion passing through
the electro-magnetie switch G and through the
incandescent lamps, and the armature E 1S
moved, breaking contact with the point I,
thus causing the incandescent lamps in the
circuit D to be included in the shunt-ecirenit
through the field-helices.

It is to be understood that thenumber of in-
candescent lamps in the circuit D is to be pro-
portioned to the current passing through the
field - helices, and that the resistance of the
field-helices “Lnd the incandescent lamps 1S to
be equal or greater than the resistance of the
arc-lights in ‘the cirenit B. If, now, theincan-
descent lights are turned off, or they should

break, the current will not pass through the ~

helix G, and the circait through the field-heli-
ces will be instantly restored by the spring 1,
closing contact automatically between K and
F, so as not to interfere with the action of the
maelﬁme in the are-light ecircuit.

The dynamo should be provided with an au-
tomatic regulating device, by which the cur-
rent developed will be in proportion to the de-
mand, and there should be a resistance at R
in the circuit of the field-helices equal,or near-
ly so,to the resistance of the incandescent
lights, in order that the ultimate resistance in
the circuit through the field- hehces may not
be materially thmoed by turning off oronthe
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incandescent hﬂhts and, if desned each of 85

the incandescent 1ampﬂ can be pr’evided with
the automatic switch or cut-out G E I I and
resistance R, so that any one incandescent
lainp may be turned out.

The electro-magnetic switch may be made
with a stationary core to attract the armature-
switch, or with 4 solenold-core to move the
switch,

{ claim as my invention—-

1. The combination, with the field-helices
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in a dynamo, of an electro-magnetic switch
and a branch circuit containing incandescent
lamps, subsiantially as set forth, for directing
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the current through the incandescent lamp | netie switch to bring the ineandescent lamps 10
after the field-helices become energized, sub- | into the circuit of the field-helices, substan-
stantially as set forth. | ‘tially as specified. |
2. The combination, with the dynamo-elec- Signed by me this 17th day of June, A, D.
5 trie machine containing a commutator, arma- | 1835. - | |

ture-coils, and field-helices, of a shunt-cireuit | f ' ROBB MACKIE.
having arc-lights in series, a circuit included |  Witnesses: | | S
in the circuit of the field-helices and contain- | GEO. S. HUBBELL,

- Ing incandescent lights, and an electro-mag- - (FEO0. R. SIKES.
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