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Lo all whom tt may concerie:
Be it known that I,CHARLES P. %TEINMEN

a citizen of the United States, residing at

Schenectady, county of Schenectady, State of
New York, have invented certain new and
useful Impl ovements in Systems of KElectrical
Distribution, (Case No. 1,670,) of which the
following is a speclﬁcabmn

The invention hereinafter described and
claimed provides an automatic means for
malintaining a constant or pmetieally con-
stant consumption of power in consumption-
circuits, the aggregate resistance of which is

variable.

Various applications of the invention may
be made in practice—as, for example in con-
nection with electric furnaces, in which it 1s
desirable that the energy eonsumed should be
uniform throughout normal operation. Since
the resistance of the electric furnace varies
with the temperature, it has heretotore been
round necessary tovary the voltage impressed
upon the furnace by some system of hand
regulation. My present invention enables
this result to be accomplished automatically.

In the drawings, Figure 1 is a diagram ex-
planatory in a general way of the nature of
the invention, and Fig. 2 is a diagram repre-
senting the mventlon as apphed to an electrie
furnace

In carrying ouf the invention I make use of
reactances of opposite sign—as, for example,
an inductance - coil and a condenser—con-
nected in series across supply-mains which
receive power from some suitable source. In
Fig. 1 the inductance-coil and the condenser
are indicated, respectively, at 1 and 2, power

- beingsupplied tothe terminals through mains
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3 and 4, connected through suitable distrib-
nting-conductors 5 and 6 with a source of al-
bemdtmﬂ' current, (indicated conventionally
at 7.) The indactance-coil and the condenser
are so proportioned that their respective re-
actances at normal frequency of the generat-
ing source 7 are equal and opposite, thm pro-
portioning of partscorresponding toresonance
relation,as will readily be understood by those
skilled in the art. Across one of these react-
ance devices—as, for example, the condenser
o9—1I shunt a constant resistance 8, having a
value in ohms equal to the reactance of the

A

condenser expressed In ohms.
maining reactance—to wit, the inductance-
coil 1—I shunt another 16‘118138;1106 9, which
may vary between auny desired limits. With
the construction thus deseribed the power ex-
pended in the constant resistance 3 added to

. the power expended in the variable resistance

9 is a constant quantity. When the power
consumed in one of the circuits or resistances
decreases, that in the otherincreases, the sum
of the powers expended in both ¢ireuits or re-
sistances, however, remaining constant.
Fig. 2 shows the invention as applied to an
electric furnace, the supply-mains 3 4 and the
reactances 1 and 2 corresponding to the same
parts, as indicated in Fig. 1. The electric
furnace is indicated conventionally at 10 and
may be of any desired construction. It 1s,
however, here shown as provided with two
separate consumption-cireunits. One of the
circuits, which corresponds to the terminals
1112, receives current through conduetors 13
14, connected across the condenser 2, and con-
veys this current through the substance 15 to
be heated, in which substance the ends of the
terminals are inserted to suitable depth. The
other set of terminals 16 and 17 are joined by
a rod of conducting material 18, preferably of
carbon, this rod being buried in the mass of
the material 15 to be acted upon by the fur-
nace. This latter set of terminals receives
current throughoperative connections across
the inductance-coil 1, the connections 1n this
instance being effected by means of a trans-
former 19, the purpose of which is to trans-
mit current to the terminals16 and 17 and at
the same time maintain the circnit of these
terminals electrically distinctfrom the circuit
of the terminals 11 and 12. The currents of
these respective sets of terminals therefore
do not interfere in their passage through the
material 15, upon which the currents act.
When the furnace is cold, the resistance of
the material to be heated 1s comparatively
high, and it is for this reason that I provide
the carbon rod 18, which 1 use for the pur-
pose of initially heatmﬂ the material 15.
When this operation is to be performed, the
switeh 20 is left open, the entire power bemw
concentrated in the rod 18, which thereupon
heats the surrounding matorial. As the tem-

Across the re-
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perature of the latter rises its conduectivity |

increases. After the initial heating has pro-
ceecdod a sufficient length of time, thereby
causing the conductivity of the material 15 to
inerease, the switch 20 may then he closed
and current then is supplied jointly to the two
sets of terminals 11 12 and 16 17. It should
be observed that the resistance of the circuit
between the terminals 16 and 17 is sufficiently
near constancy as to satisfy the condition of
constant resistance, the relations of which
with respect te the reactance about which it
18 shunted were sufficiently set forth in con-
nection with the deseription of Fig. 1.

1t 1s to be observed that in Fig. 1 the con-
stant resistance is shown as shunted about
the condenser and the variable resistance
about the induectance. These connections
may, however, be reversed without affecting
the operation of the invention and aresoillus-
trated in Ifig. 2, in which the variable resist-
ance represented by the circuit between the
terminals 11 and 12 is shunted about the con-
denser and the constant resistance between
the terminals 16 and 17 is operatively con-
nected in shunt to the induetance-coil 1.

Wherever hevein I speak of *‘reactances of
oppositesign,” Imean toincludedevices which
possess capacityand inductance,respectively.
or the purpose of illustration I have shown
a condenser as typifying a deviee possessing
capacity and an inductance-coil as typifying
a device possessing induectance; but it will be
evident to those skilled in the art that other
devices possessing these same qualities may
be employed—such, for example, as polariza-
tion-cells, transformers with open magnetic
circuits, tranformers with condensers in their
secondaries, &c. -

What I claim as new, and desire to secure
by Letters Patent of the United States, is—

I. The combination of constant-potential
supply-mains, energy-consuming means sup-
plied therefrom, and means for causing the
consumption of powerin said energy-consum-
ing means to remain constant regardless of
variation of the aggregate resistance of said
onergy-consuming means.
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2. The combination of supply-mains, con-
sumption-cireuits fed therefrom, and means
forautomatically maintaining a constant con-
sumptbion of power in said circuits regardless
of variation of the aggregate resistance of said
circuits.

3. The combination of coustant-potential
mains, reactances of opposite sign in series
across sald mains,a non-induetive energy-con-
suming deviee operatively connected across
one of said reactances, and another energy-
consuming device operatively connected
across another of said reactances.

4. The combination of constant-potential
mains, reactances of opposgite sign in series
across sald mains, and non-inductive resist-
ances 1n shunt respectively across said react-
ances.

b. 'f'he combination of coustant-poteniial
mains, reactances of opposite sign in series
across said mains, a circuit in shunt to one of
sald reactances and containing an approxi-
mately constant resistance, and a circuit in
shunt to another of said reactances and cou-
taining a variable resistance.

6. The combination of constant-potential
mains, reactances of opposite sign in series
across sald mains, a resistance arranged to re-
ceive current transmitted through a cireuit
1n shunt to one of said reactances of the same
value in ohms as the resistance, and another
resistance receiving energy from & circuit in
shunt to another of said reactances.

7. The combination of coustant-potential
mains, reactances of opposite sign in series
across sald mains, a resistance arranged to re-
ceive current transmitted through a circuit
1n shunt to one of said reactances of the same
valueln ohmsastheresistance, and a variable
resistance receiving energy from a circuit in
shunt to another of said reactances.

In witness whereof I have hereunto set my
hand this 29th day of December, 1900.

CHARLES P. STERINMETZ.

Witnesses:
BENJAMIN D. ITULL,
MARGARET K. WOOLLRY.
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