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UNITED STATES

PAaTENT OFFICE..

NIKOLA TESLA, OF NEW YORK, N. Y., ASSIGNOR TO TIIE TESLA ELECTRIC

COMPANY, OI' SAME PLACE.

ELECTRO-MAGNETIC MOTOR. .

 SPECIFICATION forming part of Lotters Patent No. 405,858, dated June 25, 1889.
Applieation flod Tannary 8, 1888, Serial No. 205,745, (Mo model)

To all whom it may concern:

Be it known that I, NikoLA I'ESLA, from
Bmiljan, Jika, bordor country of Austria-
Hungary, a subject of the Emporor of Aus-
tria, residing at Now York, in the county and
State of New York, have invented eortain
noew and useful Improvoments in Electro-

" Magnotie Motors, of which the following is a

specification, reference being liad Lo the draw-
ings accompanying and forming a part of the
same.

In order to define more clearly the relations

which the motor forming the subjoct of iy |-

present application bears to others of the
olass to which it pertains, I will recapitulate
briefly the forms of alternating-current mo-
tors invented by me and deseribed more in
detail in my prior patents and applications.
Of these there are two principal types or
forms: first, thoso containing two or moreen-
ergizing-circuits throngh which aro caunsed to
pass alternating currents differing from one
another in phase to an extent sufficient to
produce & continuous progression or shifting
of the poles or points of greatest magnetic of-
feof, in obedienco to which the movable ele-
ment of the motor is maintained in rotation;
second, those eontainingpolesor of dif-
ferent magnetic susceptibility, which under
theenergizing infiuence of the same currentor
two currents coinciding in phase will exhibit
differences in their magnetic poriods or
phases. In thefirstclassof motors thetorque

is due to the magznétism establishod in dif-

ferent portions of the motor by currents from
the same or from independent sources, and
exhibiting time differences in phase. In the
sccond class the torque rosulis from tho on-
ergizing eflects of a current upon. paris of
the motor which differ.in magnetic susecepti-
bility—in other words, parts which respond to
the same relative degree to the action of &
current, not simultancously, but after dif-
ferent intervals of time.. In my presentin-
veution, however, the torque, instead of being
solely the result of & time difference in the
magnetic periods or phases of the poles or at-
tractive paris to whatover eause’'due, is pro-
duced by an angular displacement of the
parts which, thongh movable with respect to

one another, are magnetized simultaveously,

or approximately 80, by the same currents.
This principlo of operation I have embodied
practically in a motor in which I obtain the
necossary angular displacement between the ss
points of greatest magnetic attraction in the
two elements of the motor—the armature and
field—Dby thedirection of the lamination of the
magnetic cores of said elements; and the best
meoans of accomplishing this result of which 6o
T am at present aware I have shown in the
accompanying drawings. .

I'igore 1 is a side view of the motor with a
portion of its armaturc-core exposed. Fig. 2
18 an end or edge view of the same. Fig.3is 63
& contral orosa-scction of the same, the arma-
ture being shown mainly in elevation. _

Lot A A designato two plates built np of
thin sections or lamins of softiron insulated
moro or- less from one anothor -and held to- 7o
gether by bolts a or any other suitable means .
and secured to a base B. 'The inner faces of
those plales contain recesses or grooves in
which & coil or eoils D aro seeured obliquely to
the dircclion of the laminations. Within 73
the coils D is » disk E, preforably composed
of a spirally-wound iron wire or ribbon or a
spries of concentric rings and mounted on g
shaft F, having bearings in the plates A A.
Buch a device when acted upon by an alter- 8o
nating current is capable of rotation and con-
stitutes & motor, the operation of which I ex-
plain in the following manner: A current or
current-hupulse traversing the coils D tends
fo magnetize the corcs A A and E, all of 85
whicl are within the influence of tho mag-
netic field of the coils. The poles thus es-
lablished would natarally liein the same line
&t right angles to the coils D, but in the plates
A thoy are dofleeted by reason of the diree- go -
tion of the laminations andappoat at or near
tho cxtremitics of said plates. In the disk,
however, where these conditions are not pres-
ent, the poles or points of preatest attraction
aro on A line at right angles to the plane of g5
the coils; henco there will be a torgne estab- ~
lished by this angular displacement of the
poles or magnetic ‘fines, which starts the digk
inrotation, the magnectie lines of the armature
and field iending toward a position of paral- roo
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lelisan,  This rotation is continted and main-
tained by the reversals of the earrent in coils
D D, which clhange altornately the polariky
of the field-cores A A. This votary tendoney
or effect will be greaily incrensed by winding
tho disk withcondnctors G, elosed upoen themn-
selves and Liaving a radial divection, wherehy
the magnetio intensity of the poles of tho
disk will bo greatly incronsed by the energiz-
ing effoct of the ourrents induced in the coils
G Dy the alternaling currents in eoils D. The
Plau of winding and the prineipla of apera-
tion have been fully explaived in my patent,
No. 382,270, of May 1, 1888. ]

The cores of the disk and ficld may or may
not bo of different magnetic suseeptibility—
that is to say, they may Loth be of the same
kind of irom,50 as to be magnetized al ap-
Proximately tho same instant by the coils D;
or one may he of soft Iron and the other of
hard, in order that a certain {ime may clapse
between the periods of their magnolization.
In either case rotation will be produced; buk
ulesy the disk is provided witl the closed
onergizing—eoils itis desirable that the above-
deseribed difforencs of magnetic suscepli-
hility be utilized to assist in its rotution.

The cores of the ficld and armature may bo
made in vovions ways, as will be well under-
stood, it being only requisite that o laminn-
tions in cach be insuek direetion us to secnre
the necessary angumlar displacement of the
pointsof greatest atiraction. Moreover, sinee
the disk may be considered ns made wp ol an
infinite nuber of radial arms, it is obvious
that what is true of o Aisk holds, under well-
understood conditions, for many other forms
of armature, and my invention in this respoct;
is in no senso limiteil to the speeifie form of
armitnre shown,

Tt will bo understood that the speeific wAYE
of carrying out this invention are almost with-
out number, and that, thercfore, I do not linit
myself to the piocise form of motor whicl 1
have herein shown.

I beliove that ¥ am the first (o produce ra-
tation of an nrmature, b least sueh as could
be utilizcd for any general or practicabie pur-
Pposas, hy means of an alternating corrent pass-
iy through « single coil or reveral enils aai-

ing as one, and which havo a direoel magnet- |-

izing cffect wpon the cores of 'both armatnro
and field, and thix I elaim in it broadest sense,
T favther beliove that I am the Gist to in-

406,858

part direetly, by means of an alternating eur-
rent, magnetism to the cores of the two ele-
ments of g motor, and by the direction of the
lamination of one or botl of the same to pro-
dnee an angular displacement of the poles or
lines of mingnetic foree of the cores, respeet-
ively.

What I therefore claim is—

L. An cleclro-magnetio motor eonsisting of
a field-magnet, a rolsry armature, and a sin-
gle eoil adapted Lo be eonuected to a sonree
o[ alternating cnrrouls and to iinpart magnet-
ism to both the armature and the ficld-magnet
with angular displacoowent of the maxinum
points, a3 set forth. .

2. In an cleclro-raagnetic motor, the eombi-
nation, with » coil adapted to be connscted
with & souvco of slternating cnrrents, of
field-magnel and rotary armature the eoves
of which are in such relation to the coil as
to be energined thereby and subdivided or
laminated m such manuer as to produce an
angnlar displacement of their poles or the
magnelic lines therein, as sob forth

3. In un cleetro-magnoiic motor, the combi-
nation, with & coil adapted Lo bo conneoled
with & sonree ol allernating currents, of fiald-
magnets with Jaminations lying obliquely to
thio plane of said eoil and a circular or disk
armature mounied to rotate Letween the feld-
magnets, both field and armature being under
tho magnetizing influcuce of tlie eoil, s st
fortlL

4. Ta an electro-magnetic motor, the combi-
nation, with & coil adapted to be connected

with a sonrco of alternating currents, of field-.

maguoks with laminations lying obliquely to
the planc of the coil and a cirenlar or disk
armature with spiral or eoncentric lawnina-
tions mounted between the field-inagnets, both
ficld aud armature beivy undesr tho maguct-
izing infincnco of the coil, as st fortl.

5. In an cloetro-magnotic wotor, the cownbi-
uation, with u coil adapted Lo be connected to
# source of nlternating eurrents, of a ficld-
magnel and a rotary armatme with closod
coils thereou, both the field and the armatare
being under the inagnetizing influence of said
coil and laminated to prodnce an angular dis-
Placoment of the poles of the two corea,

NIKOLA THESLA.

Witnesses:

EvwarD 7. Kvans,
Grorae N. Moxro.
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