(Nc Model) N TESLA
ELECTRO MAGNETIC MOTUR.

No. 455,067 Patented June 30, 1801,

AT e ' Ireventosr

R ahier v~ 7u//€oﬁ, 7eela_
%Mﬂﬂ{‘ ’7"7 yp

///a/ -re f/, .

PRE MUBRIS #2503 Co weININGION Ot



10

20

15

0

45

50

UNITEL STATES

PATENT OFFICE.

NIKOLA TESLA,

or

"NEW YORK. N. Y.

ELECTRO-MAGNETIC MOTOR.

SPECIFICATION forming part of Letters Patent No. 455,007, dated June 30,1891,
Application 6led Janoary 27,1801, Serial No. 379,251, (No modcl)

To all wlom it v:iay concern:

Be it known that I, N1koLA TESILA, a sub-
jeat of the Emperor of Austria, from Smiljan,
Lika, bordercountry of Austria-1lungary, and
residing at New Youk, in thecountyand State
of New York, have invented certain new and
useful Improvementsin Electro-Magnetic Mo-
tors, of which the following isa specifieation,
reference being had to the accompanying
drawings.

The subject of my present invention is an
improvement primarily designed for applica-
tion to alternating-cuyrent motors of the
special type invented by me,and of which the
operation is due to the notion of alternating
currents differing in phase and directed
throngh or developed in independent encr-
gizing-circuits in the wotor, and causing a
shifting or rotation of the magnetic poles or
their resuluant attractive forces upon the ro-
tating element or armature,

My improvements are based wpon certain
lavs governing the iction or effects produced
L.y 8 condenser when connceted to an clectrice
circuit through which an alternatingorin gen-
eralan’ undulating current is made to pass.
Sonteof these effects.and thosemostimportant
inconnecctionwithinyinvention,areasfollows:
I'izst, if the terminals or platesof a condenser
e connected with two points of a cireuit, the
potentials of which arc made to rise and fall
in rapid suceession, the condenser allows the
prassiage or, motre strictly speaking, the trans-
fervence of a4 current, althongh its plates ov
armatures may be so carefully insuliated as to
prevent almost completely the passage of a
curtent of unvarving strength or direction
indof moderate electro-motive foree; second,
it acireuit the terminals of which are con-
nected with the plates of the condenser pos-
sess v certain sell-tnduction, the condenser
will overcome or counteract to v grestter or
leas degree, dependent unon well-understomd
conditions, the elfeets of sucelh self-induction;
third, if two voints of a closed or complete
circa.t throush which a rapidly rising and
failing current flows bo shunted ot Lrid red
by a condenser, a variation in the strengoh of
the currents in the branches and also a dif-
ference of phase of the curients therein ispro-
dnecert.  These effects T have utilized andrap-
piied ina variety of ways in the eonstruction

and operation of my motors, as by producing

a difference in phase in the two energizing-
circnits of an alternating-current motor by §s
connecting the two circuits in derivation and
connecting up a condenser in seviex in oneof
the cirenits; but such applieations seem tobe
obvious to one familiar with my motors and
the facts above enumerated.

My presentimprovements, however, possess
certain novel featnures of practical value and
involve a knowiedge of facts less generally
known. ‘These improvements cowprise the
use of a condenser or condensers m/connec-
tion with the indueced or armature circuit of
a motor and certain details of the constrae-
tion of such motors. In an alternating-cur-
rent motor of the type to which I have par-
ticularly referved above,orin any other which 0
has an armature coil or circuit closed upon
itself, the latter represents not only an in-
duetive resistanee, but one which is periodi-

eally varyving in value, both of which facts
complicate and render difficult the attainment 75
of the conditions best suited to the most effi-
cient working of the motors. The most efti-
cient wonkmv conditions, in other words, re-
quire, fivst, that for a given inductive ¢ffect
upon the nrmnmw there should be the great-
est possible current through the armature or
inuueed coils, anid, xeecond, that there should
always exist between the currents in the en-
ergizing and the induced cirenits a given re-
lation of phase. lence whatever tends to
lecrease the self-induction and increase the
current in the induced circuits will, other
things being cqnal, increase the output and
cfliciency of the motoy, and the saine will be
true of causes that operite to maintain the
mutual attractive effeet between the field-
magnets and armature at its maximum. I
secure these results by connecting with the
indueed eiveuit orcircuitsa condenser, in the
manner hereinafter deseribed, and T also,
with this purpose in view, construcd the mo-
tor in a xpecial manner.

Referring to the drawings for a particnlar,
description of tho invention, Figurel is &
view, mainly diagrammatic, of an alternating-
current motor to which my present invention
is applied. Fig. 2 is a central section, inline
with the shaft, of a special form of armature-
core adapted to the invention. Fig. 3 is a
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similar section of & modifieation of the same.
Fig. 1 is one of the sections uf the core do-
tached. Fig. & is a diagram showing a modi-
fted disposition of armature or induecd cir-
cnits.

The general plan of the invention s illus-
trated in Fig. 1. A X in this figure repre-
sent the friune and field-maguets of an alter-
nating-current motor, the polesor projections
of which are wound with coils I3 and C, form-
ing independent cnergiziug-circuits connect-
edeither to thesameor toindependont sources
of alternating currents, as is now well under-
stood, so that the currents flowing through
the circuits, respectively, will have a differ-
ence of phase. Within the influence of this
field is av avmature-core D, wound with coils
E. Iuiny motors of this description hereto-
fore these coils havo Leen closcd npon them-
selves, or connected in a closed series; but in
the present case each eail or the connccted
series of coils terminates in the opposite
plates of a condenser 1. For this purpose
the ends of tle series of coils ire brought out
through tho shaft to collecting-rings G, which
are connected to the condenser by contact-
brushes 11 and suitable eo:ductors, the con-
denser being independent of the muchine.
The avmature-coils are wound or connected
in such manner that adjacent eoils produnes
opposite poles.

The action of this motor and the efect of
the plian followed in its coustruction are as
follows: The motor heing started in opera-
tion and the coils of the field-magnets being
traversed by altcrnating currents, currents
are induced in the armature-cdtls by one set
of field-coils, as I3, and the poles thus estab-
lished are acted upon by the other set, as (',
The armature-coils, however, have necessa-
rily a high self-induction, which opposes the
flow of the currents thus set up. The con-
denser I' not only permits the passageor trans-
ferrence of these currents, but also counter-
acts the cffects of self-induetion, and by a
proper adjustment of the capacity of the con-

_denser, the self-induction of the coils,and the

peviods of the currents the condenser may
be made to overcomce entirely the effect of
the self-induction.

It is preferable on aceount of the undesir-
ability of using sliding contacts of all kinds
to associate the condenser with the armature
directly, or make it a partof the armature.
In some cases I build up the armature of an-
nular plates K I, held by boits I, between
heads M, which are secured to the driving-
shaft, and in the hollow spaco thus formed I
place a condeaser I, generally by winding the
two insulated plates thoreof spiraliy around
the shaft. In other cases I ntilize the plates
of the core itself as the plates of the con-
denser. I'or example, in IFigs. 3 and 4 N is
the driving-shaft, M M arc the heads of the
armature-coro, and K K’ the iron plates of
which the core is built up.  ‘I'hese plates are
insulated from theshaft and from oncanother,

and aro held together by rods or bolis1..” The
bolts pass through a larze hole in one piate
and a small hole in the one next adjacent,
il svon, connecting clectrically all of plates
X, as one armature of a condenser, nnd atl of
plates KW' as the other.

To eitherof thecondensersnbovedeseribed
the armature-coils may be connected, as ex-
plained by refevence to IMig. )

In motors in which the aripature-coils are
closed upon themselves—as, for example, in
any form of alternatingz-current motor in
which one armature coil or set of coils isin
the position of maxibnum induction with re-
speet to the fiekl coils or peles, while the other
is in the position of minimum mdoction—the
coils are preferably econnected in une sevies,
and two points of the circuit thus formed are
bridred by necondenser. ‘FPhis isillustrated
in Iig. 3, in which I represents one set
of armature-coils and E’ the other. Their
points of nanion are joined through a1 con-
denser I'. It will be observed that in this
dispoxition the self -induction of the two
branches 1 and E’ varics with their position

relativelv-to the fiecld-inagnet, and that cach

branchisaliernately the predominating souree
of the intuced current. lenee the effect of
the condenser Fistwofold.  Fivst,itincreases
the current in cach of the branches alter-
nately, and, secondly, it alters the phrase of
the carvents in the branelies) this being the
weoll-known effeet which results from such a
dgisposition of a condeuser with a cnenit, as
above deseribed.  This effect is favorable to
the proper working of the notor, because it
inereases the tlow of current inthe armature-
circuits due to a given inductive cilect, and
also because it brings more nearly o coin-
cidence the maximum magnctic effectsof the
coacting field and armature-poles.

It will be understood, of conrse, that the
causes thatcontrihute to the cfliciency of con-
densers whon applicd to such uses as above
must bo given due consuderation indetermin:
ing the practicability and efhciency of the
motors. Chief among these 1s, as is well
known, the periodicity of the current, and
hence the timprovements which I bave here
in described are move particularly adapted wo
systemns in which a very high rate of alterna.
tion or change is maintained.

Although thisinvention has beanitiustrated
herein in connection with a speeial form of
motor, it will be vaderstood that it is equally
applicable to any other alternating curvent
motor in which there is a closed armatuve
coil wherein the currents are induced by the
action of the field, and, furthermore, I would
state that the feature of utilizing the plates
or xections of a magnetic core for forming the
condenser, I regard s applicable, generally,
to other kinds of alternating-current appa-
ratus. )

Having now described my invention, what
1 claim is—

1. Inanalternsting-current motor, the come
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hination, with the field-magnets and energiz-
ing-civeuit, of an armature-circwit and a core
adapted to be energized by currenty indueed
inits circuit by the carents i the field<cir-
cuit,and s condenser connected with the arma-
ture-circuit or:ly, as set forth

2. Inanaltermating-current motor, thecom-
hination, with armature-coils in inductive re-
Lation to the field and econnected in a elosed
cirenit, ef a condenser bridging said cireuit,
as set forth. ’

3. Inanalternating-carrent motor, the comn-
bination, with an armature and two cneryiz
ing-circuits formed by coils wouud thercon in
dilferent inductive relations to the fieid and
Jjoined in a eontinuous or closed series, of a
condenser the platesof which are conneeted,
respectively, to the janctions of the cireyils
or covle as set forth,

4 Inanalternatinz-current maotor, the com

bination, with the induced eneruizing coml or
coils of the armature, of a condenser con-
nected therewith and made a part of the ar-
natture or rotating element of the motor

5. Imanalternating-current motor, thecom-
bination, with an armature-core composed of
insulated conducting-plates alternately con
nected to form a condenser, of an induced en-
ergizing coil or coils wound thercon and con-
nected to the plates or armatures of the said
condenser

G. A maonetie core for alternating-current
apparatus, composed of plates orsections in-
sutated from each other and alternately con-
nected to form the two parts o1 armatures of 35
a condenser.

NIKOLA TESLA

Witnesses: - :
Pakkri W Paoy
Frann B MUgrPbHY.
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