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7o all wliom it:may conceri: ;
Be it:knowma.that:l; Wikorna TESLA, & sub-
ject of the Emperor;ef Austria, from Smiljan,
Lika, ‘border. country of Ausiria-Hungary,
s now regiding at' New York, in the connty and
State of New York; have invented eerizin new
and useful Improvements in Dynamo- Electiie
Machines,: of -which.the following is a specifi-
eationy:reference-being had to the drawings
10 accompanying andforming a part of the same.
Tucertain patentsgranted toCharles F. Peck
and myself-~notably in Patents No. 381,968
and No,-382;280; May 1, 18881 have shown
and deseribed:a plan-of constructing and oper-
15 ating motors, transformers, and thelike, by al-
ternating eurrents-conveyed through two or
more. independent cirenits from & generator
having sveh rélation to the motors or trans.
formera ‘as: to produce therein .a progressive
20 movehnient:of - the magnetic poles or lines of
foree. In the said applications the descrip-
tions-and-illustrations of the generators were
confined to.those types of alternating current
machire iniwhich the enrrent generating coils
25 are independent or-separate; bt I have found
that the ordinary forms of continuous current
dynamosnow in usemaybereadily and cheaply
adapted ‘to my'system, or atilized both as eon-
tingous and alternating current generators
30 with but slight changes.in their construction.
The mode-of effecting. this forms the substance

of my:-present-application.

Generaliy stated;:the plan pursued by mein
carrying out:this:;invention is as follows: On
35 the shafi of a‘giyen: generator, either in place
of or in 2ddition to the regnlar commutator,
I secure as.many:pairs of insnlated collécting-
ringsas therearecirenitato be formed. Now,
it will-be-understood: that in the operation of
40 any dynamec clectriggencrator the curroants in
the eoils:in their movement through-the field
of force:andergo.diffierent phases—that is to
say, ab-different pesitions of the coils-the cur-
rents have: :eertain, directions and eertain
45 strengths—and thatin my improved motors or
transformers it is necessary that the eurrents
in the energizing-coils should undergo a cer-
tain order of variations in strength and direc-
tion.. Hence, the further step—viz, theé con-
50 nection -between the indueced or generating
coils of the machineand the contact-rings from

.clectrical translating device.
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which the currents are to be taken off —will ..
be determined solely by what order of varia-.
tions of strength and direction in the currents
is desired for producing a given result in the 55
Thismay beae-. .
complishied in various ways; but iy, the draw-
ings I have given typical instances only ofthe

best and most practicable waysof applying the

invention to three of the best-known types of 6o
machines, in order to illnstrate the principle
and fo enable any one skilled in the art to ap-
ply the invention in any other case or nnder
any modified conditions which the eircum-
stances of particular cases may reguire. 65
TFigure 1 is a diagram illustrative of the
mode of applying the invention to the well..
known type of elosed or continnous eirveuis
machines. Fig. 2 is a similar diagram con-

‘taining an armature with separate coils con- 70

nected diametrically,. or what is generally
called an *‘open-circuit’’ machine. Fig. 3 is
a diagram showing the application of the in-
vention to o machine the armature-coils of
which have a common joint.

Referring to Fig. 1, let A represent one of my
improved motors or transformers, which, for
convenience, I shall designate a “‘converter,”’
which consists of an anpular core, B3, wound
with four independent coils, C and D, those 80

75

diametrically  opposite being ecounnected to-

gether so as to co-operate in pairy in estab-
lishing free poles in the ring, the tendency of
sach pair being to fix the poles at ninety de-
grees from the other. “There may he an arma- 85
ture, B, within the ring, which ig wound with
coils.closed upen themselves. The object is
to pass throagh coils C D ecurrents of such
relative atrength and direction as to produce
a progressive shifting or movement of the 99
peints of maximuin megnotic effect aronnd the
ring, and to thereby maintain a rotary move-
ment of the armature. 1 therefore secore to

the shaft F of the generator four insulated

contact-rings, @ b ¢ d, upon which I cause to 95
bear the collecting-brushes a’ b’ ¢’ &, connected .
by wires G G H H, respectively, with the. .
terminals of ceils € and 1. o

Assume, for sake ‘of illgstration; that the~
coils D D are to receive.the maximum and 100
coils C Cat the same instant the minimum
current, so that the polar line may be midway
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between the. coils D D, the rings a b would |

therefore be connected to the continuous ar-
mature-coil at its neutral points with respect
to the field or the point corresponding with
that of the ordinary commutator-brushes, and
between which exists the greatest difference
of potential, while rings ¢ d wounld Le con--
nected to two poiuts in the coil, between which
exists no difference of potential. The best re-
sults will be obtained by making these con-
nections at pointi equidistant from one an-
other, as shown. These connections are easi-
est -made by using wires L between the rings
and the loops or wires J, connecting the coil I
to thé segments of the commutator K. When
the eonverters are made in this manner, it is
evident that the phases of the eurrents in the
seciions of the generator-coil will be repro-
duced in the converter coils. For exumple,
after turning through an arc of ninety degrees’
the conductors L I, which before conveyed
the waximum current, will receive the mini-
mum current by reason of the change in the
position of their coils, and it is evident that
for the same reason the current jin said coils
has gradaally fallen from the maximum to the
minimum in passing through the are of ninety
degrees. In this special plan of econnections
the rotation of the magnetic poles: of the con-
verter will be synchronous with that of the
armature coilsof the generator; and the result
will ‘be the same, whether thé energizing-eir-
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cuits are derivations from a continuous arma- |

ture-coil or from independent coils, as in my
previous devices. : oo

I have shown in Fig. 1, in dotted lines, the
brushes M M in their proper normal position,
In practice these brushes may be removed
from the commutator and the field of the gen-
erator excited by an external source of cur-
rent; or the bruslies may be allowed to remain
on the commutator and to take off a converted
current 4o excite: the field, or to be used for
other purposes. . o

In a certain well-known class of machines
the armature contains a number of coils the

33

40

45

terminals of which conunect to commutatory.|’

segments, the.coils being connected across th
armature in pairs.. This type of machine is'
%0 represented in Fig. 2. . In this machine each
pair of coils goes through the same phases as
the coils in some of the generators I have
shown, and it is obviously only necessary to
utilize them in pairs or sets to. operate one of
55 my converters by extending the segments of
“ the commutators belongiug .to each pair of
coilg and causing a collecting-brush to bear on
the continuous portion of each segment. In
‘this ‘way two or more circuits ' may be taken
6o off from' the generator, each including one or
- irs or sets of ¢oils, a8 may be desired.
2 T'Urepresent: the armature-coils,
poles of the field-magnet, and F the
shaft carrying the conmutators, which are ex-

 the alternating

.such coils either directiy—as when they are

-connected at snitable points to the induced or

tended to form contindous portions a b ¢ d. 63
The brushes bearing on the continuous por-
tions for taking off the alternating cuirents
are represented by @’ ¥’ ¢ &. The collecting-
brashes, or those which may be used to take
off the direct current, are designated by M M,
Two pairs of the armature- coils and their
commutaters are shown in the figure asbeing
utilized; but all may be utilized iv a similar
.manner. ‘

There is another well-known type of ma-
chine in which three or more coils, A’ B’ C,

o}

-3

-on-the armature bave & comamon -jeiut, the

free ends being connected to:the segments of &
commutator. This form of generator is illus-
trated in Fig. 3.. In this case each terminal
of the generator is connected directly or in
derivation o a continuous ring, ab ¢, and col-
lecting-broshesa’ b’ ¢, bearing thereon,take off
: currents that opérate the mo-.
tor. It is préferable in this case to employ a 85
motor or transformer with-three energizing-
coils, A” B” (", placed symmetrically with
those of the generator, and the circuits from
the latter are connected to the terminals of

80

stationary-—or by means of brushes ¢’ and con-
‘tact-rings e. In this, as in the other cases, the
ordinary commutator may be used on the gen-:
erator, and the current taken from it utilized
for exciting the generator field-maguets or for
other. purposes. s
. These examples serve to illastrate the prin-
ciple of the invention. It will be observed
that in any case it is necessary only t6 add the
continuous contact or collecting rings and to-
establish the connections hetween them and
the appropriate coils. o

It will be understood that this invention is
applicable to other types of machine—as, for
exawmple, those by which the induced coils are
stationary and the brushes and magnet: re-
volve; but the manner of its application is
.obvious to one skilled in the art.

Having now described my invention,what I
claim ig— ' N

1. The combination, with a converter hav-

ing independent energizing-coils, of a continu-

ous or direct current dynamo or magneto ma-
chine, and intermediate circuits permanently
115
generating coil$ of the generator, as heréin set 3
forth. o
2. The combination, with a converter pro-
~vided with independent energizing-cirenits, of
‘a continuous or direct current generator pro- 120
vided with continuous collecting - rings eon-
nected in derivation to the armature-coils to
form the terminals of cireuits corresponding
to those of ‘the converter, as -bergin set forth.
o ' NIKOLA TESLA.
Witnesses: ‘ : o .
Rosr. F. GAYLQRD,
FrANE B, MURPHY."
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