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To all whom it maly CoOnceriv:

Be it known that we, HERBERT A. WAGNER

and DENNEY W.ROPER, citizens of the United
States of America, residing at St. Louis, in
the State of Missouri, haveinvented a certain
new and useful Method of and Means for Op-
erating Electric-Are Lamps, of which the fol-
lowing is such a full, clear, and exact descrip-

tion as will enable any one skilled in the art to

which it appertaing to make and use the same,
reference being had to the accompanying
drawings, forming part of this specification.

This invention relates to a method of and
means for operating electric-arc lamps on
constant-potential circuits or circuits derived
from a constant-potential source, whereby the
efficiency of distribution is increased and the
cost of operation reduced:. |

When an arc-lamp circuit is open and no
current is passing the carbons are in contact
and the resistance of the cirenit including the
lamp is only a small fraction of that of the
same circuit when the lamp is in normal op-
eration. At the instant of closing the lamp-
circuit the full voltage of a constant-poten-
tial source applied to the low-resistance lamp-
circuit causes a sudden rush of current
through the lamp-circuit far above the nor-

“mal, and this passing through the controlling

solenoid draws the carbons violently and sud-
denly apart. This action is sorapid that the
carbon vapors, upon whose existence theare is
dependent, do not have time to form and the
are is broken. This interrupts the circuit

‘and prevents the flow of current which ener-

oizes the controlling-magnet, and the carbons

coming together again the action is repeated
This chat-

many times, causing chattering.
tering continues until the carbons finally be-

come heated by the action of thecurrent and
~ The chatteringis especially
violent with differential lamps, as at the in-
stant of rupturing the arc the full strength

an arcis struck.

of the shunt-coils assists the weight of the mov-
ing parts in bringing the carbons together.
This chattering is very annoying to the nser

of the lamp and destructive to the lamp mech-

This chattering may be reduced Iin
A quiet start may, if other

anism.
several ways.

conditions are favorable, be obtained by us-
ing soft-cored carbons. These carbons are, | 1cally

I however, expensive andshort-lived. Another

method of overcoming this chattering is to use
dash-pots to restrain the upward movements

of the controlling-magnet; but if these dash-
pots are sufficiently strong to stop the chat-

tering they necessitate the maintenance ot
an excessive current in the lamp-circuit. Still
another method of preventing such chatter-
ing consists in using a fixed resistance kept
continually in the lamp-circuit. This latter
prevents excessive current therein andis &
very effective method of reducing the chatter-
ing at the start, but the operating efficiency
is very low, as the resistance required for
smooth operation is considerably less than
that necessary for a quiet start. Ourmethod
of overcoming this difficulty secures a quiet
start without allowing the current at starting
to exceed the normal without sacrificing the

efficiency of the lamp during operation, and

permits the use of harder, less expensive, and
longer-lived carbouns.

We have found that if the carbon-tips are
75
as by a current too weak to lift the carbons,

cient carbon-vapor will be formed to main-

first heated to redness in any suitable way,

suf
tain the arc when the normal current is ap-

plied to the lamp, and our invention relates
‘to this method of preparing the carbons for

starting the arc and means for accomplishing
the same, whereby a distinet separation of
the starting and operating conditions is se-
cured. By the first step of our method the
carbon-tips are heated by a reduced current
insufficient to cause chattering. The next
step of our method consists in altering the
connections or arrangement of the lamp-cir-

‘cuit so as to remove the resistance employed

at starting and strike the normal are. by
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making this total separation of the starting

and running conditions we are enabled to
make each set of conditions the most favor-
able for the purpose instead of compromising
on one set of conditions which is not the best
foreither starting or for permanent operation.

In the accompanying drawings, illustrating

diagrammatically several forms of our inven-
tion, Figure 1 shows our invention applied to

a number of arc-lamps operated in series;
Fig. 2, the same, butillustrating diagrammat-
a transformer for modifying the vol-
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tage; Iig. 3, our invention as applied to a
single are-lamp operated by direct current:
Kig. 4, our invention as applied to single are-
lamps operated by alternating current; TFig.
5, the same as Fig. 4, but showing a solenoid
and dash-pot for automatically cutting out
the resistance employed at starting.

The same marks of reference refer to the
same parts throughout the different figures
of the drawings.

Having now more particular reference to
Fig. 1, M M’ are the constant-potential mains.
A A A arve the arc-lamps. R is a starting-
resistance, S a switeh for short-cireuiting the
starting-resistance, and S’ a switeh for open-
ing the lamp-circuit L. This arrangement is
equally applicable to direct or alternating
current lamps.

IFig. 2 shows our invention as applied to a
cireuit containing a series of alternating-cur-
rent arc-lamps in which the desired voltage
for the series of lamps is different from that
of the constant-potential mains. Tisa trans-
former for making a change in the voltage
and may be wound and connected in any de-
sired manner. The starting-resistance I in
this instance is preferably made induetive.

The ways of applying our invention shown
n Ifigs. 1 and 2 are also applicable to a sin-
gle arc-lamp in casces where the voltage of the
constant-potential source is suitable for a
single arc-lamp.

Fig. 3 shows the application of our inven-
tion to a single direct-current arc-lamp oper-
ated from mains M M’ whose voltage is suit-
able for one arc-lamp, E being the ordinary
electromagnetic device for controlling the are.

IF1g. 4 illustrates the method especially ap-
plicable to single alternating are-lamps. In
this case the induective starting-resistance I
formspartof an economy transformer or auto-
converter T". One end of the lamp-circuit L
is connected to the economy-transformer in-
termediate its ends, and the other end of the
lamp-cireuit is connected to the lamp. TWhen
the switch 5° is closed and switeh S%is open,
L acts as an inductive starting-resistance in
series with the lamps, as above deseribed.
With the switeh S* and the switeh S3 closed,
the economy-coil acts in the ordinary man-
ner to reduce or transform the voltage of the
circuit to that desired for operating the arc-
lamp. When both switches S and §° are
open the apparatus is out of circuis.

Fig. 51s the same as Fig. 4, with the addi-
tion of a solenoid O for automatically closing
the switch S° and a dash-pot D for slowing
the action of the solenoid. The solenoid acts
to close the switch S° as soon as the cireuit-
closing switch S admits current to the lamp;
but the dash-pot retards this action until the
carbon-points are sufficiently heated to per-
mit the are being started. Any other device
with a time element in its action may be used

instead of the dash-pot and solenoid for op- |

crating the switeh S'.
LThe switeh S of Figs. 1, 2, and 3

switch S°of Ifig. 4 may be operated in any de-
sired way.
Having [ully set forth our invention, what

~we desire to claim and secure by Letters Pat-

ent 1S—

1. In an electric-are-lighting system, the
method of heating the carbon-tips by a re-
duced current, and then altering the connec-
fions of the circuit to permit the flow of nor-
mal current and the normal operation of the
lamp.

2. In a system of electric-arc lighting, the
method of first heating the lamp carbon-tips
by an electric current insufficient to permit
the carbons to separate, and then suitably
varying the current or connections to allow
the carbon-controlling mechanism to draw
the arc and permit the lamp to operate nor-
mally.

5. In an electric-are-lighting system, the
method of heating the carbon-tips by a re-
duced current and then, without opening the
circuit, altering the connections or arrange-
ment of the circuit so as to allow the normal
current to pass.

4. Themethod of operating an electric-are-
lighting system, which consists in interpos-
Ing a resistance in the lamp-circuit at start-
ing to reduce the current and thereby heat
the carbon-tips without separating them, and
then, when the tips have been so heated, cut-
ting out the said resistance to allow the nor-
mal current to flow and the arc to be drawn.

5. Inasystem of electric-arelighting, means
for first heating the lamp carbon-tips with a
current insufficient to lift the carbons apart,
In combination with means for subsequently
increasing the current to the normal amount
required for drawing the arc and operating
the lamp or lamps.

6. In an electric-arc-lighting system, the
combination of an electric ecireuit, an arc
lamp or lamps therein, a resistance in said
circuit at starting for reducing the current
passing through said lamps to an amount suf-
ficient to heat the carbon-tips to redness but
insufficient to draw the are, and a switeh for
cutting out said resistance after starting to
bring the current up to the normal operating
amount.

7. In an electric-arc-lighting system, the
combination of an electric cireuit, an arc
lamp or lamps therein, carbon - controlling
mechanism, a resistance in said eireuit for
reducing the current passing through said
lamps, and an electrically-controlled switeh
and retarding device, wherebysaid resistance
may be automatically shunted at a predeter-
mined interval after current is applied.

5. In an electric-arc-lighting system, the
combination of an arc-lamp with carbon-con-
trolling mechanism, a divided transformer-
coil, a lamp-cireuit connected therewith, one
end of said lamp-circuit being connected to
sald transformer at its point of division, and
an electrically-controlled slow-acting switeh

and the { between the other end of satd  lamp-eirenit
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and one end of said divided transformer and [ our hands and affixed our seals in the pres-
open at the start, whereby the transformer- | ence of the two subscribing witnesses.

coil may firstimpose impedance in series with IITERBERT A. WAGNER. [L. 8.]
the lamp, and at a given interval thereatter DENNEY W. ROPER. L. S. |

}
]

Witnesses:

s transform the voltage for the normal opera-
- “A. C. FOWLER,

tion of thalamp.

In testimony whereof we have hereunto set W. A. PARKER.
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