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To (@ZZ whom it may concern. 
Be it known that I, NIKOLA. TESLA, a sub 

ject of the Emperor of Austria, from Smilj an, 
Lilia, border country of Austria -Ilungary, 

5 temporarily residing in New York city, in the 
State of New York, have invented a certain 
new and useful Improvement in Methods of 
Obtaining )irect from Alternating Currents, 
of which the following is a speci?cation, ref 

10 crence being had to the drawings accompany 
ing and forming a part of. the same. 
In nearly all the more importantindustrial 

applications of electricity the current is pro~ 
duced by dynamo-electric machines driven by - 

15 power, in the coils of which the currents de 
veloped are primarily in reverse directions 
or alternating; but as very many electrical de 
vices and systems require direct currents, it 
has been usual to correct the current alter~ 

20 nations by means of a commutator, instead 
of taking them off directly from the generat 
ing-coils. 
The superiority of alternating-cijirrent ma 

chines in all cases where their currents can 
25 be used to advantage renders their employ 

_ ment very desirable, as they may be much 
more economically constructed and operated; 
and the object of this my present invention 
is to provide means for directing or convert 

30 ing at will at one or more points in a circuit 
alternating into direct currents. 

Stated as broadly as I am able to express 
it, my invention consists in obtaining direct 
from alternating currents, or in directing the 

35 waves of an alternating current so as to pro 
duce direct or substantially direct currents 
by developing or producing‘ in the branches 
of a circuit includin a source of alternating 
currents, either permanently or periodically7 

4o and by electric, electromagnetic, or magnetic 
agencies, manifestations of energy, or what 
may be termed active resistances of oppo— 
site electrical‘ character, whereby the cur— 
rents or current-waves of opposite sign will 

45 be diverted through different circuits, those 
of one sign passing over one branch and those 
of opposite sign over another. ' 

I may consider herein. only the case of a 
circuit divided into two paths, inasmuch as 

50 any further subdivision. involves merely an 

extension of the general principle. Selecting, 
then, any circuit through which is ?owing an 
alternating current, I divide such circuit at 
any desired point into two branches or paths. 
In one of these paths I insert some device to 55 
create an electro-motive force counter to the 
waves or impulses of current of one sign and 
a similar device in the other branch which 
opposes the waves of opposite sign. Assume, 
for example, that these devices are batteries, 60 
primary or secondary, or continuous-current 
dynamonnachines. The waves or impulses of 
opposite direction composing the main current 
have a natural tendency to divide between the 
two branches; but by reason of the opposite 65 
electrical character or effect of the two 
branches one will offer an easy passage to a 
current of a certain direction,while the other 
will otter a relatively high resistance to the 
passage of the same current. The result of 70 
this disposition is, that the waves of cur 
rent of one sign will, partly or wholly, pass 
over one of the paths or branches, while those 
of the opposite sigr. pass over the other. 
There may thus be obtained from an alter- 75 
nating current two or more direct currents 
without the employment of any commutator 
such as it has been heretofore regarded as 
necessary to use. The current in either-K 
branch may be used in the same way and 80 
for the same purposes as any other direct 
current—that is, it may be made to charge 
secondary batteries, energize eleetro-niagnets, 
or for any other analogous purpose. 
In the drawings 1 have illustrated some of 85 

the various ways in which I may carry out 
this invention. I , 

The several ?gures are diagrammatic in 
character, and. will be described in detail in 
their order. 90 
Figure 1 represents a plan of directing the 

alteri‘iatii'lg currents by means of devices 
purelyielectrical in character. Figs. 2, 3, Al, 
5, (3, and‘ 7 are diagrams illustrative of other 
ways of carrying out the invention, which 95 
will be hereinafter more particularly de 
scribed. 
In Fig. 1, A designates a generator of alter 

nating currents, and B B the main or line 
At any given point in 100 Circuit theretrom. 
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this circuit at or near which it is desired to 
obtain direct currents I divide the circuit B 
into two paths or branches 0 D. In each of 
these branches I place an electrical generator, 
which for the present We will assume pro 
duces direct or continuous currents. The 
direction of the current thus produced is op 
posite in one branch to that of the current in 
the other branch, or, considering the two 
branches as forming a closed circuit, the gen 
erators E F are connected up in series there 
in, one generator in each part or half of the 
circuit. The electro-motive force of the cur 
rent sources E and F may be equal to or 
higher or lower than the electro-motive forces 
in the branches 0 D or between the points X 
and Y of the circuit B B. If equal, vit is evi 
dent that current-waves of one sign will be 
opposed in one branch and assisted in the 
other to such an extent that all the waves of 
one sign will pass over one branch and those 
of opposite sign over the other. If, on the 
other hand, the electro-motive force of the 
sources E F be lower than that between X 
and Y, the currents in both branches will be 
alternating, but the Waves of one sign will 
preponderate. One of the generators or 
sources of ‘current E or F may be dispensed 
with; but it is preferable to employ both, if 
they otter an appreciable resistance, as the 
two branches will be thereby better balanced. 
The translating or other devices to be acted 
upon by the current are designated by the let 
ters G, and they are inserted in the branches 
0 D in any desired manner; but in’ order to 
better preserve an even balance between the 
branches due regard should be had to the 
number and character of the devices, as will 
be well understood. , 

Figs. 2, 3, at, and 5 illustrate what may be 
termed “ electro-magnetic ” devices for accom 
plishing a similar result—that is to say, in 
stead of producing directly by a generator an 
electro-motive force in each branch of the cir 
cuit, I may establish a ?eld or ?elds of force 
and lead the branches through the same in 
such manner that an active opposition of op 
posite e?ect or direction will be developed 
therein by the passage or tendency to pass of 
the alternations of current. In Fig. 2, for ex 
ample, A is the generator of alternating cur 
rents, B B the line - circuit, and O D the 
branches over which the' alternating currents 
are directed. In each branch I include the 
secondary of a transformer or induction-coil, 
which, slnce they correspond in their func! 
tions to the batteries of the previous ?gure,I 
have designated by the letters E F. The pri 
maries H H’ of the induction-coils or trans 
formers are connected either in parallel or 
series with a source of direct or continuous 
currents I, and the numberof convolutionsis 
so calculated for the strength of the current 
from I that the cores J J’ will be saturated. 
The connections are such that the conditions 
in the two transformers are of opposite char 

_ acter-that to say, the arrangement is such 

that a current wave or impulse corresponding 
in direction with that of the direct current in 
one primary, as H, is of opposite direction to 
that in the other primary H’; hence it results 
that while one secondary offers a resistance 
or opposition to the passage through it of a 
wave of one sign the other secondary simi 
larly opposes a wave of opposite ‘sign. In 
consequence the waves of one sign will, to a 
greater or less extent, pass by way of one 
branch, while those of opposite sign in likel 
manner pass over the other branch. 
In lieu of saturating the primaries by a. 

source of continuous current, I may include 
the primaries in the branches 0 D, respect— 
ively, and periodically short-circuit by any 
suitable mechanical devices—such as an or 
dinary revolving commutator—their seconda 
ries. It will be understood of course that the 
rotation and action of the commutator must 
be in synchronism or in proper accord with 
the periods of the alternations in order to se 
cure the desired results. Such a disposition 
I have represented diagrammatically in Fig. 
3. Corresponding to the previous ?gures, A 
is the generator of alternating currents, B B 
the line, and G D the two branches for the di 
rect currents. In branch C are included two 
primary coils E E’, and-in branch D are two 
similar primaries F F’. The corresponding 
secondaries for these coils and which are on 
the same subdivided cores J or J’ are in cir 
cuits the terminals of which connect to op 
posite segments K K’ and L L’, respectively, 
of a commutator. Brushes b I) bear upon the 
commutator and alternately short-circuit the 
plates K and K’ and L and L’ through a con 
nection c. It is obvious that either the mag 
nets and commutator or the brushes may re 
volve. 
The operation will be understood from a 

consideration of the effects of closing or short 
circuitin g the secondaries. For example, if 
at the instant when a given wave of current' 
passes one set of secondaries be short-cir 
cuited, nearly all the current ?ows through 
the corresponding primaries; but the second 
aries of the other branch being open-circuited 
the self-induction in the primaries is highest, 
and hence little orno current will pass through 
that branch. If, as the current alternates, the 
secondaries of the two branches are alter 
nately short-circuited, the result will be that 
the currents of one sign pass over one branch 
and those of the opposite sign over the other. 
The disadvantages of this arrangement, which 
would seem to result from the employment of 
sliding contacts, are in reality very slight, in- ~ 
asmuch as the, electro-motive force of the 
secondaries may be made exceedingly low, so 
that sparking at the brushes is avoided. 

75 

.85 

95 

ICC 

105 

I15 

I20 

Fig. 4 is a diagraimpartly in section, of an- _ 
other plan of- carrying out the invention. The 
circuit B in this case is divided, as before, and 
each branch includes the coils of both the 
?eld and revolving armatures of two induc 

130 

tion devices. The armatures O P are prefer~ , . 
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ably mounted on the same shaft, and are ad 
justed relatively to one another in such man 
ner that when the self-induction in one branch, 
as C, is maximum in the other branch D it is 
minimum. The armatures are rotated in 

source A. The winding or position of the 
armature-coils is such that a current in a given 
direction passed through both armatures 
would establish in one poles similar to those 
in the adjacent poles~of the field and in the 
other poles unlike the adjacent ?eld-poles, as 
indicated by vn n .5- s in the drawings. If the 
like ,poles are presented, as shown in circuit 
D,the~condition is that of a closed secondary 
upon a primary, or the position of least in 
ductive resistance; hence a given alternation 
of current will pass mainly through I). A 
half-revolution of the armatures produces an 
opposite effect, and the succeeding current im 
pulse passes through 0. Using this ligure as 
an illustration, it is evident that the ?elds N 
M may be permanent magnets or independ 
ently excited and the armatures O P driven, 
as in the present case, so as to produce alter~ 
nate currents, which will set up alternately 
impulses of opposite direction in the two 
branches D G, which in such case would in— 
elude the arniattire-circuits and translating 
devices only. 
In Fig. 5 a plan alternative with that shown 

in Fig. 3 is illustrated. In the previous case 
illustrated each branch 0 and D contained 
one or more primary coils, the secondaries of 
which were periodically short-circuited in. 
svnchronism with the alternations of current 
from the main source A, and for this purpose 
a commutator was employed. The latter 
may, however, be dispensed with and an ar 
mature with a closed coil substituted. 
Referring to Fig. 5, in one of the branches, 

as C, are two coils M’, wound on laminated 
cores, and in the other branches D are similar 

A subdivided or laminated arma~ 
ture O’, carrying a closed coil R’, is rotatably 
supported between the coils M’ N’,as shown. 
In the position shown—that is, with the coil 
R’ parallel with the convolutions of the pri— 
maries N’ IiI’—praetically the whole current 
will pass through branch D, because the self 
induction in coils BI’ M’ is maximum. It, 
therefore, the armature and coil be rotated 
at a proper speed relatively to the periods or 
alternations of the source A, the same results 
are obtained as in the case of Fig. 3. 

Fig. 5 is an instance of what may be called, 
in distinction to the others, a “ magnetic” 
means of securing the results arrived at in 
this invention. V and \V are two strong 
permanent magnets provided with armatures 
V’ V7’, respectively. The arn'iatures are made 
of thin laminae of soft iron or steel, and the 
amount of magnetic metal which they con 
tain is so calculated that they will be "fully or 
nearly saturated by the magnets. Around 
the armatures are coils E F, contained, re 
spectively, in the circuits C and D. The 

i 

3 

connections and electrical conditions in this 
case are similar to those in Fig. 2, except 
that the current sourceIof Fig. Qis dispensed 
with and the saturation of the core of coils 

, E F obtained from the permanent magnets. 
synehronism with the alternations from the ‘ In the illustrations heretofore given Ihave 

‘ in each instance shown the two branches or 
paths containing the translating or induction 
devices as in derivation one iothc other; but 
this is not always necessary. For example, 
in Fig. '7, A is an alternating-current genera 
tor; I5 B, the line wires or circuit. At any 
given point in the circuit I form two paths, 
as D D’, and at another point two paths, as 
O 0’. Either pair or group of paths is simi 
lar to the previous dispositions with the elec 
trical source or induction device in one 
branch only, while the two groups taken to 
gether form the obvious equivalent of the 
cases in which an induction device or gener 
ator is included in both branches. In one 
of the paths, as I), are included the de 
vices to be operated by the current. In the 
other branch, as D’, is an induction device 
that opposes the current impulses of one di 
rection and directs them through the branch 
I). So, also, in branch C are translating de 
vices G, and in branch C’ an induction de 
vice or its equivalent that diverts through U 
impulses of opposite direction to those di—‘ 
verted by the device in branch I)’. I have 
also shown a special form of induction de 
vice for this purpose. J J’ are the cores, 
formed with pole~pieces, upon which are 
wound the coils M N. Between these pole 
pieecs are mounted at right angles to one an 
other the magncticarmatures O I’, preferably 
mounted on the same shaft. and designed to 
be rotated in synchrouism with the alterna 
tions of current. “Then one of the arma 
tures is in line with» the poles or in the posi 
tion occupied by armature P, the magnetic 
circuit of the induction device is practically 
closed; hence there will be the greatest oppo 
sition to the passage of a current through 
coils N N. The alternation will therefore 
pass by way of branch I). At the same time, 
the magnetic circuit of the other induction 
device being broken by the position of the 
armature O, there will be less opposition to 
the current in coils M, which will shunt the 
current from branch C. A reversal of the 
current being attended bya shifting of the 
armatu res, the opposite effect is produced. 
There are many other modifications of the 

means or methods of carrying out my inven 
tion; but I have not deemed it necessary here 
in to speci?cally refer to more than these de 
scribed, as they involve the chief modi?ca 
tions of the plan. In all of these it will be 
observed that there is developed in one or all 
of the branches of a circuit from a source of 
alternating currents an active (as distin 
guished from a dead) resistance or opposi 
tion to the currents of one sign, for the pur 
pose of diverting the currents of that sign 
through the other or another path, but per~ 
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‘ mitting the currents of opposite sign to pass 
without substantial opposition. 
WVhether the division of the currents or 

waves of current of opposite sign be effected 
with absolute precision or not is immaterial 
to my invention, since it will be su?icient if 
the Waves are only partially diverted or di 
rected, for in such case the preponderating 
in?uence in each branch of the circuit of the 
waves of one sign secures the same practical 
results in many if not all respects as though 
the current were direct and continuous. 
An alternating and direct current have 

been combined so that the waves of one di 
rection or sign were partially or wholly over 
come by the direct current; but by this plan 
only one set of alternations are utilized, 
whereas by my system the entire current is 
rendered available. By obvious applications 
of this discovery I am enabled to produce a 
self-exciting alternating dynamo, or to oper 
ate direct-current meters on alternating-cur 
rent circuit, or to run various devices—such 
as arc lamps—by direct currents in the same 
circuit with incandescent lamps or other de 
vices run by alternating currents. 

It will be observed thatif an intermittent 
counter or opposing force-be developed in the 
branches of the circuit and of higher electro 
motive force than that of the generator an 
alternating current will result in each branch, 
with the waves of one’ sign preponderating, 
while a constantly or uniformly acting oppo 
sition in the branches of higher electro-lno 
tive force than the generator would produce 
a pulsating current, which conditions would 

413,353 ' 

be under some circumstances the equivalent 
to those I‘ have previously described. 
“That I claim as my invention is— 
1. The method herein set forth of obtain 

ing direct from alternating currents, which 
consists in developing or producing in one 
branch of a circuit from an alternating-cur 
rent source an active resistance to the cur 
rent impulses of one direction, whereby the 
said currents or waves of current will'be di 
verted or directed through another branch. 

2. The method of obtaining direct from al 
ternating currents, which consists in divid 
ing the path of an alternating current into 
branches, and developing in one .of said 
branches, either permanently or periodically, 
an electrical force or active resistance coun 
ter to or opposing the currents or current 
waves of one sign, and in the other brancha 
force counter to or opposing the currents or 
current-waves of opposite sign, as set forth. 

3. The method of obtaining direct from al 
ternating currents, which consistsin dividing 
the path of an alternating current into 
branches, establishing ?elds of force and 
leading the said branches through the said 
?elds of force in such relation to the lines of 
force therein that the impulses of current of 
one direction will be opposed in one branch 
and those of opposite direction in the other, 
as set forth. - 

NIKOLA TESLA. 

Witnesses: 
RoB'r. F. GAYLORD, 
F. B. MURPHY. 
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