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To all whom Tt may concerii:

Be it known that I, THOMAS SPENCER, of
Philadelphia, in the State of Pennsylvania,
have invented certain new and useful Im-
provements in Eleetric-Are Lamps, whereof
the following is a specification, reference be-
ing had to the accompanying drawings.

This invention relates particularly to elec-
tric-arc lamps adapted for operation in an
alternating-current circuit, and my improve-
ments are of special advantage in their ap-

plication to lamps of the inclosed-are type.

It is the cbject of my invention to provide
means to regulate an arc with greater accu-

racy than has been hitherto attainable in an

alternating-arc lamp and in view of the in-
creased stability of the are to permit such a
lamp to be operated with a higher voltage at
the arc than has been hitherto possible in a

shadow of the carbons and thereby increasing

the available amount of light produced.

My invention consists in the employment
of a transformer whose primary coil is in se-
ries circuit with the regulating-coil of the
lamp and whose secondary coil is in series
circult with the lamp-are, whereby the arc is
supplied with the current induced in the sec-

ondary coil of said transformer, and the com-"

pensating adjustment of the length of the arc
1s effected by the current through said pri-
mary coil before the fluctuations in the in-
duced current in said secondary coil can be
manifested at the arc, so that each fluctua-
tion in the current is neutralized and the arc
remains stable. |
1t is well known that an arc cannot Dbe
burned in direct connection with a constant-
potential circuit for the reason that the re-
sistance of the arec decreases with any increase
of current and increases with any decrease of
current,-producing violent fluctuations of the
As the resistance at the are may be in-
creased by lengthening the are it would seem
theoretically possible to compensate for vari-
ations in the current by variations in the dis-
tance of separation of the carbons. However,
as the force to separate the carbons is derived

from the current and the considerable inertia
of the regulating mechanism must be over-

come before any movement thereof can be

1

effected the compeﬁs&ting adjustment of the
length of the are, initiated by a given fluctu-

ation In the current, is always so much de-

layed that the fluctuation is manifested at

thearcinadvance of the adjustment. There-

fore the regulating mechanism aforesaid is
usually supplemented by a choking-coil or by
a dead resistance, both of these devices hav-
ing characteristics opposite to that of the are,
to wit: The drop of electrical potential across
them increases when the current increases
and decreases when the current decreases.

- Although the ordinary method of regula-
tion aforesaid produces stability in the are,
it requires so much seif-induction or resist-
ance that it is impossible to operate a lamp
with that length of are which will give the
greatest amount of light per unit of energy

consumed.
circuit of given voltage, thus reducing the |

In the accompanying drawings, Figure 1

tion, and Kig. 2 is a diagram illustrating the

peculiar variations in the eurrent which it is

the object of this invention to compensate.
Referring to Fig. 1,1 1 arethe terminals of

the lamp-circuit, which includes the movable
carbon 2 and thestationary carbon 3, between

which theare 4 is formed. The transformer
5 comprises the primary coil 6, in series cir-
cult with the regulating-coil 7, and the sec-
ondary coil 8, in series circuit with the arc 4.

Sald regulating-coil 7 is arranged to operate
on the plunger 9, attached to the carbon-

holder 10, which latter carries at its lower ex-
tremity the ring-cluteh 11 for the carbon 2

1 and 18 provided at its upper extremity with

the head 12, which coéperates with the eylin-

der 13 to form a dash-pot serving to check the

movement of said plunger 9. | ._
The choking-coil 14 isin series circuit with

the primary coil 6 of the transformer and is-

conveniently provided with a series of ter-

minals 15, so that the effective resistance of

the coll may be adjustably varied by the con-
nection of the flexible conductor 16 with any
one of sald terminals. |

The operation of my device above described
being based upon the fact that any fluctua-
tion in the current in the primary coil of a
transformer is always in advance of the cor-

| responding fluctuationintheinduced current
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in the secondary coil of the transformer, the
pecualiar operation of my invention may be
understood by reference to the conventional
diagram, Fig, 2, wherein the waves in the
line 18, rising above and falling below the
zero-line 19,respectively,indicate the momen-
tary maximum potential of the current at
each alternation thereof. In such a repre-
sentation of a uniform current the waves in
the line 18 would be of equal amplitude, and
the difference in amplitude of the waves
(shown in Fig. 2) indicates the fluctuations
in the current which it is the object of my
invention to compensate. The full lines 20,
touching the cerests of the waves in the line
18, indicate the phases in a current fluctua-
tion in the primary coil 6 of the transformer
5, and the dotted lines 21 indicate the phases
of the corresponding fluctuation in the cur-
rent induced in the secondary coil 8 of the
transformer 5, which latter fluctuation in-
duced in the arc-circuitlags so far behind the
initial filuctunation in the primary regulating-
circult as to permit the regulating-coil 7 to
overcome the inertia of the regulating mech-
anism and make the necessary adjustment of
the length of the are before the delayed flue-
tuation in the secondary elrcuit can be mani-
fested at the arce. 'Therefore the length of
the arc in my improved lamp being automat-
1cally varied in precise accordance with each
fluctuation of the current supplied thereto
and 1n such sequence that the stability of the
arc 1s constantly maintained, the lamp may
be operated with a voltage at the arc very
nearly equal to that of the supply-cireuit,
with all of the advantages of efficiency and
economy incident to such a condition of op-
eration. |

I do not desire to limit myself to the pre-
cise construction or arrangement of my im-
provemenis herein set forth, as it is obvious
that varicus modifications may be made there-
In without departing from the essential fea-
tures of my invention.

1 claim—

1. The combination with an electric-are -

lamp; of a transformer whose primary coil is
In series eircuit with the regulating-coil of the
lamp, and whose secondary coil is in series
cireult with the lamp-are; whereby compen-
satingadjustmentof the length of the arc is ef-
fected by a fluctuation of the current through
the primary coil of the transformer before the
corresponding fluctuation in the current in-
duced in the secondary coil is manifested at
the are.

2. The combination with an electric-are
lamp; of a transformer whose primary coil is
in series circuit with the regulating-coil of the

- Jamp, and whoge secondary coil 1s in series

circuib with the lamp-are; and a self-induc-
tion in series with the primary coil of said
transformer and said regulating-coil; where-
by compensating adjustment of the length ot
the arc is effected by a fluctuation of the cur-
rent through the primary coil of the trans-
former before the corresponding fluctuation
in the current induced in the secondary coil
is manifested at the arc.

3. The combination with an electric-arc
lamp; of a transformer whose primary coil 18
in series circuit with the regulating-coil of
the lamp, and whose secondary coil is iIn se-
ries circuit with the lamp-are; a choking-coil
in series with the primary coil of said trans-
former and said regulating-coil; and means
to adjustably vary the effective self-indue-
tion of said choking-coil; whereby compen-
satingadjustinentof thelength of the arcis ef-
fected by a fluctuation of the current through
the primary coil of the transformer before the
corresponding fluctuation in the current in-
duced in the secondary coil is manifested at
the are.

4. In an electric-are lamp comprising op-
posed carbons, the combination with a regu-
lating-coil arranged to separate ¢ald carbons;
of the primary coil of a transformer, in series
circuit with said regulating-coil; and thesec-
ondary coil of said transformer in series cir-
cuit with the are between said carbons, sub-
stantially as set forth.

5. In an electric-are lamp comprising op-
posed carbons, the combination with a plun-
ver operative to separate said carbons; of a
regulating-coil arranged to actunate said plun-
cer; the primary coil of a transformer in se-
ries cirenit with said regulating-coil; and the
secondary coil of said translormer in series
circuit with the arc between said earbons,
substantially as set forth.

6. In an electric-arc lamp comprising op-
posed carbons, the combination with a plun-

aer operative to separate said carbons; of a

regulating-coil arranged to actuate said plun-
oer; the primary coil of a transformer in se-
ries eircuit with said regulating-coil; the see¢-
ondary coil of said transformer in series cir-
cuit with the are between said carbons; and
a variable resistance in series cireuit with
said regulating-coil,substantially asset forth.
In testimony whereof I have hereunto
signed my name, at Philadelphia, Pennsyl-
vania, this 11th day of Ifebruary, 1901.

TIIOMAS SPENCEIL.

Witnesses:
FrRANK 5. MARR,
HARRY HUSKRY.
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