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To all whom it may concern:
_ Be it known that I, NIKOLA TESLA, a sub-
ject of the Emperor of Austria-Hungary, from

Smiljan, Lika, border country of Austria-Hun- |

5 gary, residing at New York, in the county
and State of New York, have invented cer-
tain new and useful Improvementsin the Elec-
trical Transmission of Power, of which the
following is a specification, reference being

10 had tothe drawings accompanying and form--

ing a part of the same.
In certain patentsheretofore granted, T have
shown and described a system of electrical

power transmission, in which each motor con-

T3 t@inegl two or more independent energizing
.cireuits through which were caused to pass al-
ternating currents,having in each circuit such
a difference of phase that by their combined
orresultantaction they produced a rotary pro-
zo gression of the poles or points of maximum
magnetic effect of the motor and thereby
maintained the rotation of its movable ele-
ment. In the system referred to and de-
seribed in said patents, the production or

25 generation of the alternating currents upon

the combined or resulant action of which the
operation of the system depends, is effected
by the employment of an alternating current
generator with independent induced circuits
30 which, by reason of the winding or other con-
struction of the generator produced currents
differing in phase, and these currents were
conveyed directly from the generator to the
corresponding motor coils by independent
35 lines orcircuits. Ihave, however, discovered
another method of operating these motors,
which dispenses with one of the line circuits
and enables me to run the motors by means
of alternating currents frorm a single original
40 source. .

Br'oadly stated this' invention consists in
passing alternating -currents, obtained from
one original source, through both of the en-
ergizing circuits of the motor, and retarding

45 the phases of the current in one circuit to a
greater or less extent than in the other.

The distribution of current between the
two motor circuits may be effected by induec-
tion or by derivation. In other words,I may

50 pass the alternating current from the source
through one energizing-circuit and induce by

such current a second current in the other
energizing cireuit. Or, on the other hand, I
may connect up the two energizing circuits

of the motor in derfivation or multiple are 55
with the main circuit froin the source. In
either event I make due provision for main-
taining a difference of phase between the cur-
rents in the two circuits or branches.

In carrying out my invention I have used 60
various means for securing this result. For
example, when I induce a current in one of
the circuits from the current flowing in the
other, I employ a form of converter or bring
the two circuits into such inductive felations 65
as will produce the necessary difference of
phase, Or, when I obtain the two energizing
currents by derivation, I make the two eir-
cuits of different degrees of self induction by
inserting a resistance or a self induection coil jo
in one of said cireuits, or I combine these de-
viees in different ways as I shall more specifi-
cally describe hereinafter. .

Theaccompanying drawings to which Inow

-refer in further illustration of my invention, 75

are a series of diagrams illustrating, not the
specific construction of the particular devices
which I may ormay not have used, but rather,
the electrical connections and relations to be
adopted in carrying out the present system 8o
by means of devices which are now well
known.

Figure 1is a diagram illustrating the meth:
od of operating the motors by inducing one of
the energizing currents by the other. Fig.2 85
is a similar diagram of the method of operat-
ing the motors where the twoenergizing eur-
rents are obtained by derivation from a sin-
glesource. Fig. 3isa modified application of
this prineciple.

Referring to Fig. 1 let A represent the
source of alternating currents which are to
be utilized in operating the motor or motors.
It will be understood that considered as a
source of current it may be either a primary g5
or secondary generator.

B B designate the conductors of the cireuit
which convey the alternating currents to one
or more motors. The motor has two energiz-
ing circuits, or sets of coils CD. One of these
circuits as Cis connected directly with the
circuit B. The other set of coils as D, is con-
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nected up in the secondary ecircuit of an elec-
trieal transformer or induection eoil T. The
primary coil P of this transformer, is included
intheecircnit B. The alternations of current
in the cirenit B tend to establish in their pas-
sage through the coils C, a polarity at right
angles to that set up by the coils D, and if
the currents in the two sets of coils accorded
in their phases, no rotary effect would be pro-
duced. Butthe secondary current developed
in the coil P’ of the transformer, will lag be-
hind that in the primary which lag or re-
tardation may be increased as I have shown
in another application, to a sufficient extent
to practically obtain the same result as though
two independent alternating currents were
used to energize the motor. ’

In Fig. 2 the two energizing circuits of the
motor are shown connected in multiple arc
to the circuit B B, and in one of these circuits
is a resistance R. Assuming the two motor
circuits to have the same self induction and
resistance no rotary effect will be produced
by the passage through them of an alternating
current from the source A. But'if oneof the
motor cireuits, as C, be varied or modified by
the introduction of a dead resistance R, the
self-induction of that circuit or branch is re-
duced, and the phases of current therein re-
tarded to a correspondingly less extent. The
relative degrees of retardation of the phases
of the current in the two motor cireunits with
respect to those of the unretarded current in
the circuit B thus produced, will set up a ro-
tation of the motor which may be practically
utilized for many purposes.

In Fig. 3, the arrangement of the parts is
similar to that shown in Fig. 2, except that a
self-induction coil as S is introduced into one
branch or energizing cireuit of the motor.
The effect of thus increasing the self-indue-
tion in one of the circuits is to retard the

_phases of the current passing therein to a
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greater extent than in the other cireuit, and
in this way to secure the necessary difference
in phase between the two energizing currents
to produce the rotation of the motor.

In an applieation filed, of even date here-
with, I have shown and described other ways
of accomplishing this result, among which
may be noted theintroduction of a resistance
capable of variation in each motor cireuit, or
the use of a resistance in one circuit and a
self-induetion eoil in the other. '

In the above description I have referred
mainly to motors with two energizing circuits,
but it is evident that the invention applies
equally to those in which there are morethan
two of such cireuits, the adaptation of the
same being a matter well understood by those
skilled in the art.

I do not claim in this application the spe-
cific devices employed by me in carrying out
the invention, having made these the sub-
jects of other applications.

What I claim herein is—

1. The method of operating motors having
independent energizing cireuits, as herein set
forth, which consists in passing alternating
currents through both of the said eireuits and
retarding the phases of the current in one
circuit to a greater or less extent than in the
other.

2. The method of operating motors having
independentenergizing circuits, as herein set
forth, which consistsin directing an alternat;
ing current from a single souree through both
circuits of the motor and varying or modify-
ing the relative resistanceor self-induction of
the motor circuits and thereby producing in
the currents differences of phase, as set forth.

NIKOLA TESLA.

Witnesses:
FRANK E. HARTLEY,
FrANK B. MURPHY.
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