
BEST AVALABLE COP 
(No Model.) 2 sheets-Sheet 1. 

N. TESLA. 
DYNAMO ELECTRIC MACHINE, 

No. 390,414. Patented Oct. 2, 1888. 

Z2. / 

WITNESSES: . INVENTOR 
-acade 747s 4-4-(-Sea (a 

AITORNEYS 

  



BEST AVALABLE COP 
(No Model. 2. Sheets-Sheet 2. 

N. TESLA 
DYNAMO ELECTRIC MACHINE. 

No. 390,414. Patented 0 (t, 2, 1888. 

WITNESSES NVENTOR 

BY -gll-scale-, (2-12, v/6 
ATTORNEYS 

Nottis reters. ix. two., WASHINGTOM. O. c. 

  



: ; S. ... ii. '- 

To all willion. fi tau coace y 

Be it know:n that, Niko. A TES.I.A., a sul 
ject of the Emperor of Austria, from Smiljan, 
Lika, border.country of Austria-Hungary, 

is now residing at New York, in the county and 
State of New York, have invented certain new 
and useful Improvenients in Dynamo-Electric 
Machines of:which the following is a specifi 
cations: reference being had to the drawings 
accompanying and forming a part of the same. 

In certain patents granted to Charles F. Peck 
and myself-notably in Patents No. 38,968 
and No. 382,280; May 1, 1888-I have shown 
and described a plan of constructing and oper 

5 ating motors, transformers, and the like, by al 
ternating currents conveyed through two or 
more independent circuits froin a generator 
having sueh relation to the motors or trans 
fortners as: to produce therein a progressive 
movement of the magnetic poles or lines of 
force. In the said applications the descrip. 
tions and illustrations of the generators were 
confined to those types of alternating current 
inachine in which the current generating coils 
are independent or separate; but I have found 
that the ordinary forms of continuous current 
dynamos now in use may be readily and cheaply 
adapted to my system, or utilized both as con 
tinqous and alternating current generators 
with but slight changes in their construction. 
The mode of effecting this forms the substance 
of my present application. . 

Generally stated, the plan pursued by.ne in 
carrying out this:invention is as follows: On 
the shaft of agiyen, generator, either in place 
of or in addition to the regular commutator, 
secure as many pairs of insulated collecting. 

rings as there are circuits to be formed. Now, 
it will be tanderstood that in the operation of 
any dynao cicciric generator the currets ic 
the coils.in their movement through the field 
of force undergo different phases-that is to 
say, at different positions of the coils the cur 
rents have certain, directions and certain 
strengths-and that in my improved motors or 
transformers it is necessary that the currents 
in the energizing-coils should undergo a cer 
tain order of variations in strength and direc 
tion. Hence, the further step-viz, the con 
nection between the induced or generating 
coils of the machine and the contact-rings from 
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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 
!clectrical translating device. This may beac 
complished in various ways; but in the draw 
ings I have given typical instances only of the 
hest and most practicable ways of applying the 
invention to three of the best-known types of 6o 
machines, in order to illustrate thc principle 
and to enable any one skilled in the art to ap 
ply the invention in any other case or under 
any modified conditions which the circum 
stances of particular cases may require. 

Figure 1 is a diagram illustrative of the 
mode of applying the invention to the well. 
known type of elosed or continuous circuit 
machines. Fig. 2 is a similar diagram con 
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d 
nected diametrically, or what is generally 
called an 'open-circuit' machine. Fig. 3 is 
a diagram showing the application of the in 
vention to a hachine the airmature-coils of 
which have a common joint. 

Referring to Fig. 1, let A represent one of any 
improved motors or transformers, wihich, for 
convenience, I shall designate a 'converter,’ 
which consists of an annular core, 3, wound 
with four independent coils, Caud D, those 8o 
dianuetrically opposite being connected to. 
gether so as to co-operate in pairs in estal 
lishing free poles in the ring, the tendency of 
each pair being to fix the poles at ninety de 
grees from the other. There may be an arma. 85 
ture, E, within the ring, which is wound with 
coils, closed upen themselves. The olject, is 
to pass through coils C D currents of such 
relative strength and direction as to produce 
a progressive shifting or movement of th: 
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go 
points of naxiing:n magnetic effect around the 
ring, and to thereby maintain a rotary move. . . 
ment of the armature. I therefore secure to 
the shaft E of the generator four insulated . 
contact-rings, a b c d, upon which I cause to 95 
bear the collecting-brushes abcd, connected. 
by wires G G H H, respectively, with the . 
terminals of coils C and 3. 
Assume, for sake of illustration, that the 

coils ID ID are to receive. the maximum and 
cois C C at 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 

5 that of the ordinary commutator. brushes, and 
between which exists the greatest difference 
of potential, while rings cd would be con 
nected to two points in the coil, between which 
exists no difference of potential. The best re 
sults will be obtained by making these con 
lections at points, equidistant from one an 
otier, as shown. These connections are easi 
est made by using wires L between theritags 
and the loops or wires J, connecting the coil I 

5 to the segments of the commutator K. When 
the convertel's are made in this nanner, it is 
evident that the phases of the currents in the 
sections of the generator.coil will be repro. 
duced in the converter coils. For example, 
after turning through an arc of ninety degrees 
the conductors L. L., which before conveyed 
the taxinum current, will receive the mini 
Intam current by reason of the change in the 
position of their coils, and it is evident that 

25 for the same reason the current in said, coils 
has gradually fallen from the maximum to the 
minimum in passing through the arc of ninety 
degrees. In this special plan of connections 
the rotation of the imagnetic poles of the con 
verter will be synchronous with that of the 
arinature-coils of the generator and the result 
will be the same, whether the energizing-cir 
cuits are derivations from a continuous arma 
ture-coil or from independent coils, as in my 
nrevious devices. 

I have shown in Fig. 1, in dotted lines, the 
brushes MM 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 brushes may be allowed to remain 
on the commutator and to take off a converted 
current to excite the field, or to be used for 
other purposes. 

In a certain well-known class of machines 
tlhearinature contains a number of coils the 
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terminals of which connect to commutator. 
segments, the coils being connected across th 
armature in pairs. This type of machine is 

So 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 continutators belonging to each pair of 
coils and causing a collecting-brush to bear on 
the continuous portion of each segment. In 
this way two or more circuits nay be taken 

6o. off from the generator, each including one or 
morepairs or sets of coils, as may be desired. 
In Fig. 2 I represent the armature-coils, 

TT the poles of the field-magnet, and F the 
shaft carrying the commutators, which are ex 
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tended to form continuous portions a b d d. 65 
The brushes bearing on the continuous por 
tions for taking off the alternating currents 
are represerted by a lic d". The collecting. 
brushes, or those which may be used to take 
off the direct current, are designated by MM. 
Two pairs of the armature - coils and their 
commutators are shown in the figure as being 
utilized; but all may be utilized in a similar 
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. In anner. 
There is another well-known type of mas 

chine in which three or more coils, A B C, 
on the armature have a common joiut, the 
free ends being connected to the segments of a 
commutator. This form of generator is illus. 
trated in Fig. 3. . In this case each terminat 8o 
of the generator is connected directly or in 
derivation to a continuous ring, a bic, and col. 
lecting-brushes abc., bearing thereon, take off 
the alternating currents thai operate the mo 
tor. It is préferable in this case to enploy a 85 
motor or transformer with three energizing coils, A"B"C", placed symmetrically with 
those of the generator, and the circuits from 
the latter are connected to the terminals of 
such coils either directly as when they are go stationary-or by means of brushese and con 
tact-rings e. En 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-magnets or for 95 
other purposes. . 
These examples serve to illustrate the prin 

ciple of the invention. It will be observed 
that in any case it is necessary only to add the 
continuous contact or collecting rings and to 
establish the connections between them and 
the appropriate coils. 

It will be understood that this inventiou is 
applicable to other types of machine-as, for 
example, 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 

clain is 
1. The combination, with a converter hav. 
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ing independent energizing-coils, of a continu 
ous or direct current dynamo or magneto ma 
chine, and intermediate-circuits permanently 
connected at suitable points to the induced or 
generating coils of the generator, as herein set 
forth. • 

2. The combination, with a converter pro 
vided with independent energizing-circuits, of 
a continuous or direct current generator pro 
vided with continuous collecting - rings con 
nected in derivation to the armature-coils to 
form the terminals of circuits corresponding 
to those of the converter, as herein set forth. 
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Witnesses: 
RoBT. F. GAYLORD, 
FRANR. B. MURPHY, 

  


