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To all whom it may coneern: :
Be it known that I, NIkoLA TESLA, & sub-
Ject of the Emperor of Austria-Huangary, from
- Smiljan, Lika, border country of Austria-
5 Hungary, residing at New York, in the county
‘and State of New York, have invented certain
newand useful Improvementsin Electro-Mag-
netic Motors, of which the followingis aspecifi-
cation, reference being had to the drawings ac-
10 companying and forming a part of the same.
Thisinvention is animprovement in alter-
nating-current motors, and has for its general
object to produce a sin gle-cirenit alternating-
current torque-motor of economical and sim-
15 ple construction.

The nacure of the invention will be under-

stood from the following statement.
Itis wellknown thatif a magnetic core, even
if laminated or subdivided, be wound with an
20 insulated coil and a current of electricity di-
rected through the coil the magnetization of
the entire core does not immediately ensue,
the magnetizing effect not being exhibited in
all parts simultaneously. This I attributeto
25 the fact that the action of the current is to
energize fivst those laminz or parts of the

core mea the surface and adjacent to the
exciting- - and from thence the action pro-
gresses ti-  .rd the interior. A certain inter-

30 val of tiw.e therefore elapses between the
manifestaticn of magnetism in the external
and the in:~rnal sectionsor layers of the core.
If the corc e thin or of small mass, this effect
may be i: ppreciable; but in the case of a

35 thick cor. Lreven of a comparatively thin
one, if the umber of alternation or rate of
change o! the current strength be very
great the time interval occurring between the
anifestations of magnetism in the interior

40 of the core and in those parts adjacent to the
coil is more marked, and in the construction

- of such apparatus as motors which are de-
signed to be run by alternatingor equivalent
currents—sveh as pulsating or undulating

45 currents g rally—I have found it desirable
and even 1. essaryto give due consideration
to this phe¢ ‘menon and to make special pro-
visions in  ‘ter to obviate its consequences.
The speciti bject of my present invention is

50 totake advintage of thisaction or effect, and

by rendering it more pronounced to utilize it
in the operation of motors in general. This
objectI attain by constructing a field-magnet
in which the parts of the core or cores that
exhibit at different intervals of timethe mag-
netic effect imparted to them by alternating
or equivalent currents in an energizing coil
or coils are so placed with relation’to a rotat-
ing armature as to exert thereon their attract-
ive effect successively in the order of -their
magunetization. By this means I ‘secure a
similar result to that which I have heretofore
attained in other forms or types of motor in
which by means of one or more alternating
currents I have produced a rotation or pro-.
gression of the magnetic poles or points of
maximum attraction of the field of force.

In the drawingsIhaveshown asimple form
of motor, which will serve to demonstrate the .
principle of the mode of operation, which I 70
have above described in general terms,

Figure 1 is a side elevation of such motor.
Fig. 2 is a side elevation of a more practica-
ble and efficient embodiment of the inven-
tion. Fig. 3 is a central vertical section of
the same in the plane of the axis of rotation.
. Referring to Fig. 1, let X represent alarge
iron core, which may be composed of a num-
ber of sheets or lamin® of soft iron or steel.
Surrounding this core is a coil Y, which is
connected with a source E of rapidly-varying
currents. Let us consider now the magnetic
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.conditions existing in this core at any point,

as b, at or near the center, and any other - -
point, as a, nearer the surface. When a cur- 8s
rent-impulse -is started in the magnetizing-
coil Y, the section or part at a, being close to
the coil, is immediately energized, while the
section or part at b, which, to use a conven-
ient expression, is “protected ” by the inter-
vening sections or layers between a and b,
does not at onceexhibititsmagnetism. How.
ever, as the magnetization of o increases, b
becomes also affected, reaching finally its
maximum strength some time later than Q.
Upon the weakening of the current the mag-
netization of a first diminishes, while b still
exhibits its maximum strength; but the con- -
tinued weakening of ¢ is attended by a sub-
sequent weakening of b. Assuming the cur- 1oo
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rent to be an alternating one, a will now be
reversed, while bstill continues of the first-im-
parted polarity. This action continues the

magnetic condition of b, following that of ain

the manner above described, If an arma-
ture—for instance, a simple disk F, mounted
to rotate freely on an axis—be brought into
proximity to the core, a movement of rota-
tion will be imparted to the disk, the direc-
tion depending upon its position relatively to

the core, the tendency being to turn the por-’

tion of the disk nearest to the core from a to
b, as indicated in Fig. 1. This action or prin-
ciple of operation I have embodied in a prac-
ticable form of motor, which is illustrated in
Fig. 2. Let A in said figure represent a cir-

cular frame of iron, from diametrically-oppo--

site points of the interior of which the cores
project. Eachcoreiscomposed of three main
parts B, B, and C, and they are similarly
formed with a straight portion or body e
around which the energizing-coil is wound, a

curved arm or extension ¢, and an inwardly-

25

30

35

40

45

50

55

projecting pole or end d. Each core is made
up of two parts B B, with their polar exten-
sions reaching in one direction and a part C
between the other two and with its polar ex-
tension reaching in the opposite direction.
In order to lessen in the cores the circulation

of currents induced therein, the several see-.

tions are insunlated from one another in the
manner usually followed insuch cases. These
cores are wound with coils D, whieh are con-
nected in the same cireuit, either in parallel
or series,and supplied with an alternating or
a pulsating current, preferably the former, by
a generator E, represented diagrammatically.
Between the cores or their polar extensions is
mounted a cylindrical or similar armature
T, wound with magnetizing-coils G, that are
closed upon themselves, as is usual in motors
of this general class.

The operation of this motor is as follows:

.When a current impulse or alternation is di-

rected through the coils D, the sections.B B
of the cores, beingon the surface and iu close
proximity to the coils, are immediately ener-
gized. The sections C,onthe other hand, are
protected from the magunetizing influence of
the coil by the interposed layers of iron B B.
As the magnetism of B B increases, however,
the sections C are also energized; bat they do
not actain their maximum strength until a
certain time subsequent to the exhibition by
the sections B B ot their maximum. Upon
the weakening of the current the magnetic
strength of B B first diminishes, while the
sections C have still their maximum strength;
but as B B continue to weaken the interior

sections are similarly weakened. B B may
then begin to exhibit an opposite polarity,
which is followed later by a similar change
on C, and this action continunes. B B and C
may therefore be considered asseparatefield-
magnets, being extended so as to act on the
armature in the most efficient positions, and
the effect is similar to thatin my other forms
of motor—viz., a rotation or progression of
the maximum points of the field of force. Any
armatpre—such, for instance, as a disk—
mounted in this field would rotate from the

‘pole first to exhibit its magnetism to that

which exhibits it later.

- It is evident that the principle herein de-
scribed may be carried ouf in.conjunction
with other means, such as I have elsewhere
set forth, for securing a more favorable or
efficient action of the motor. TFor example,

the polar extensions of the sections C may be-

wound or surrounded by closed coils L, asin-
dicated by dotted lines in Fig.2. The effect
of these coils will be to still more effectively
retard the magnetization of the polar exten-
sions of C. .

I do not wish to be understood as limiting
myself to any particular construction of this
form of motor,as the same principle of action
or operation may be carrvied out in a great
variety of forms. :

What I claim is— :

1. In an alternating -eurrent motor, the
combination, with an energizing-coil and a
core composed of two parts, one protected
from magnetization by the other interposed
between it and the coil, of an armature
mounted with the influence of the fields of
foree produced by said parts, as set forth.

2. The combination, in an alternating-cur-
rent motor, of a rotating armature, a field-
magnet composed of a coil and a core with

two sections in proximity to the coil and an
inner seetion between the same, the sections .

being formed or provided with polar projec-
tions extending in opposite directions over or
around the armature, as set forth.

3. The eombination, in an alternating-cur-

-rent motor, of a rotating armature, a frame

and field-magnets thereon, each composed of
an energizing-coil wound around a core made
up of outer and inner or protected magnetic
sections, each of which is formed or provided

with independent laterally-extended pole.

pieces or projections, as herein described.

NIKOLA TESLA.
Witnesses:
ROBT. . GAYLORD,
PARKER W. PAGE.
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