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To all whom it may concern.:

Be it known that I, JoEN EDWIN (xILES, a
citizen of the United States, residingat Hazle-
ton, In the county of Luzerne and State of
Pennsylvania, have invented certain new and
useful Improvements in Combined Are and
Incandescent Lighting Systems; and I do de-
clare the following to be a full, clear, and ex-
act description of the invention, such as will
enable others skilled inthe art to which it ap-
pertains to make and use the same, reference
being had to the accompanying drawings,

andtothefigures of referencemarked thereon.

which form a part of this specification.
~ This invention relates to an electric-light-

ing system in which both arc and incandes-
-cent lamps may be used.

The combined op-
eration of these two classes of electric lamps
in the same system has heretofore been at-
tempted, the arc lamps being usually placed
1n series relation to the swwhole Incandescent
system. It has been proposed to operate the
arc lamps in multiple are by giving each arc
branch a considerable permanent resistance.
T'his, however, involves a large loss of energy
by reason of this useless high resistance.

- When are lamps are used in series relation

to the incandescent system, it occurs when

there isa change of resistancein the arc from

impurities of the carbon or from other causes

- that the lamps blow and the current at once

rises to twoorthreetimes its normal strength,
thus rendering the light produced impracti-
cable because of the unbearable noise, the
danger to the lamps from the overflow of cur-
rent, and the pumping action produced on
the incandescent system and the consequent
destruction of the incandescent lamps.

My invention differs from such systems in
operating the arc lamps in one or more of the
parallel branches of a cireuit of constant Ppo-
tential, so that the are lamps are grouped in
parallel branches of the system just as the
groups of incandescent lamps are, and I ac-

- complish this result without inserting a high

fixed resistance in the branch.
It is an object of my invention to insure a

‘pertect operation of ‘both types of lamps, to

prevent the arc lamps from creating wide va-
riations of current strength, and to overcome
the disagreeable noise due to changes of cur-
rent strength in the are branch. I

| plish these results by placing a series of are

lamps in one of the cross branches of a mul-
tiple-arc circuit and placing in the same
branch an automatic device for cutting in re-

sistance when the strength of current circu-

lating in said branch varies from a predeter-
mined limit, so that an increase of resistance
will instantaneously act to preserve the bal-
ance of the system, and not only maintain a
uniform intensity of the arve lights, but also
of the incandescent lights. This disposition
should be distinguished from systems in which
a broken lamp is replaced automatically by
an auxiliary resistance equal to that of the
broken lamp, and from compound systems in
which are located arclamps in series relation
to incandescent lamps arranged in multiple
arc, the whole number of incandescent lamps
passing just enough current to sustain the
arc lamps and auxiliary resistance being cut
in when one or more lamps fail, and from au-
tomatic devices—such as regulators—used at
the generator to cut in or out resistance to
preserve the current strength of the system,
irrespective of the numberof lamps burning,
to avoid great changes of candle-power, and
avold burning out the armature of the gen-

erator. -

The invention relates only to circuits of

constant potential in which the arc lamps are
disposed in the same relation to the main
wires as the incandescent lamps, and the pri-

mary object is to prevent a noisy arc.

~The features of novelty will be definitely
indicated in the claims appended to thisspeci-
ication.

In the accompanying drawings, Figure 1 is
a diagrammatic view of a system embodying
my improvements. TFig. 2 is a view of one
form of regulator used in each branch of the
multiple circuit.

1 and 2 represent two main supply-wires of

a constant potential system, in which 3 3 rep-
resent parallel branches, in each of which an
incandescent lamp or group of incandescent
lamps is located.

4 4 represent a series of arc lamps placed
In & similar branch to 3. It isevident that if
the arc lamps were connected in this relation
without other devices than simple conduct-
ing-wires to the two sides of the system the

accom-~ | widechange of resistance when an abnormal

55

60

70

8o '

9o

95

100




IO

~ erly insulated from the core, as shown.

5

20

25

30

35

40

0

2

arc formed in any lamp would not only inter-

fere with the other arc lamps in the same
branch, but would cause a variation in cur-
rent strength in the system and interfere with
the smooth action of the incandescent lamps.
Inorderto prevent this,I placein each branch
containing a series of are lamps a regulating
device 5. (Shown on an enlarged scale in
Fig. 2.) This device consists of an electro-
magnet 7, provided with an extended pole 8,

firmly supported on a bracket 9, secured to a |

suitable base-plate, the bracket being prop-

extremity of the extended pole supports a
pivoted armature 10, carrying a tongue 14,
adapted to co-operate with a contact-stop 13,
a tension-spring controlled by a regulating-
screw 12 normally holding the armature re-
tracted. ‘15 and 16 are binding-posts con-
nected, respectively, by conductors with the
electro-magnet and stop 13. The coils of the
magnet are connected with the pole 3 and
binding-post 15. Asuitableresistance has its
terminals connected with the pole 8 and the
post- 16. In the device as shown in Fig. 2 the

resistance is normally out of circuit, and the

current passes through the device by two

paths—namely, from post 16 to 13, tongue 14, |

pole 8, coils of magnet and post 15, and from
post 16 through resistance 17, pole 8, coils of
magnet, and post 15. The greater partof the
current will follow the short circuit by way
of post 13, but instantly on a rise of current
strength armature 10 will be attracted and
the short circuit broken, all of the current
being then forced to follow the resistance 17,
which reduces its strength and holds it down
until the arc returns to its normal condition
of resistance, when the current strength will
fall and the armature 10 will drop off again,
restoring the shunt-circuit and bringing the
current to its normal strength. The lamp-cir-
cuitisat no time interrupted, and the current
flowing through the are branch of the system
is preserved at a uniform strength. The de-
vice may also be readily adapted to compen-
sate a fall of current strength in the are by
adjusting the tension of the spring 11 so that
the armature will be normally attracted, as
shown in dotted lines at 6 in Fig. 1. The re-

sistance is normally in circuit in this condi- |

tion of adjustment, and on a decline of cur-

rent strength the armature drops off, short-
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| circniting the resistance by establishing con-

tact at 18’ 14’ and raising the current strength.
By Inserting two devices in each arc branch
it will be seen that a guard will be established
against either ariseor fallof current strength.
The amount of resistance cut in or out by the
regulator will vary somewhat with different
lamps and systems. Ordinarily, 1if two arc-
Jamps to a eross-branch are used 1t will not
exceed one-tenth of the resistance of said

‘branch. |

Having thus described my invention, what
I claim as new, and desire to secure by Let-
ters Patent, 18— |

1. In an electric-lighting system, the com-
bination, with a cireuit of constant potential,
of arc lamps in multiple-are relation, each
cross-branch of the multiple-arc system con-
taining two or more arec lamps, a magnetic
regulator in each such branch, and a resist-
ance controlled thereby, said resistance being

a fractional part in amount of the normal re-

sistance of the are branch, to compensate va-

' riations in the current strength of the branch

due to fluctuations ot any arc.

2. In an electric-lighting system, the com-
bination, with a circuit of constant potential,
of arc lamps grouped in multiple-arc relation,
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two or more arc lamps being in each group, .

and amagnetic regulator for each branch com-
prising a normally short-circuited resistance,

equal in amount to a fractional part of the
normal resistance of the arc branch, and a
magnet for cutting said resistance into the
branch upon arise of currentstrength therein.

3. In a combined incandescent and are
lichting system, the combination of a con-
stant potential cireuit, incandescent lampsin

parallel branches, and arc lamps in parallel .

branches, each arc branch containing two or
more arc lamps, aregulating-magnet with nor-

‘mally-retracted armature, an auxiliary regu-

lating-magnet with normally-attracted arma-
ture, and resistances thrown into the branch

when either armature is attracted, whereby :

the branch resistance is varied to compensate

‘a rise or fall of current strength. |

In testimony whereof I affix my signaturein
presence of two witnesses S
| - JOHN EDWIN GILES.
Witnesses: - |
E. S. DOUD,
C. H. LINDEMANN.
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