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To all who]))., it 7JHC!} concern: 
He it known that I, NIKOLA TEsLA, a sub­

ject of thc ElllperOl'of Austria, from Smiljan, 
1,ika, bonIer country of Austria - Hungary, 

5 temporarily ref'ic1ing in Xmr York city, in the 
State of Xew York, havc invente(~ a certain 
ne'v and useful Improvement in Methods of 
Ol>tnining Direct. from Alternating Currents, 
of which the following is a specification, ref-

10 crence beillg had to the drmYings accompany­
ing and fOl'miug a paet of the same. 

In Deady all the more impol'tant industrial 
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; bnt as very mauy electrical de­
vices and systems requirc direct cun-ents, it 
has been usual La correct the current altel'-

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

The SL111Ct'iol'ity of alternating-cnrrent 111a­
chines in all cases where their cnrrents can 

25 be used to a(hantage renders theit el11ploy-
. ment very (lesirable, as they may ue much 

more economically constructer1 and operated; 
and tbe ob;iect of this my prescnt, illYClltion 
is to J1rO\'ic1c mcans for directing 01' COllvcrt-

30 ing at will at onc or marc points in it cinmit 
alternatiug into direct currents. 

Stated ~ls broac1ly as I am able to express 
it, my invention consists in obtaining direct 
from alternating' cl1lTents, 01' in directing the 

35 waves of an altel'l1ating Cl11'l'ellt so as to pro­
duce direct or substantially direct currents 
by developillg or producing in the bl'allchcs 
of a circuit including" a souree of alternating 
currents, cither permanently 01' periodically, 

40 Hnd by electric, electro-magnetic, 01' magnctic 
agencies, manifestations of energy, 01' ,,,hat 
may be termed active rcsistances of oppo­
site electrical· character, ·whereby the cur­
rcnts or current-waves of opposite sign will 

45 be diycrtcd through diffcrent circuits, those 
of one sign passing over one branch and those 
of opposite sign over another. 

r may consider herein only the case oE a 
circnit divided into two paths, inasm.uch as 

50 any furthcr suhdivision im'olyes merely an 

extension of the general principle. Selecting, 
then, any circuit throllgh which is flowing an 
alternating cnrrent, I di\'ide such circuit at 
any desired 110int into two branches or paths. 
In aile of these paths I insert some device to 55 
create an elect.fo-motive foree counter to the 
wayes 01' impulses of current of one sign and 
a similar device in the other branch which 
opposes the waves of opposite sign. I\SSUme, 
for example, that these devices are batteries, 60 
primary or secondary, OL' continuous-current 
dynamo-machines. The wave::; or impulses of 
opposite direction composing the main current 
ha\'e a natural tenrlellcyto divide between the 
two branches; but by reason of the opposite 65 
electrical character or cffect of the two 
branches one will offer an easy passage to a 
CUl'rellt of a certaiu direction, while the other 
will offer a relatively high resistance to the 
passage of the same current. rrhe result of 70 
this disposition is, thnt the waves of cur­
l'ent of one sign will, pm·tty 01' ,yholly, pass 
oyer one of the paths or branches, while those 
of the opposite sige pass over the other. 
There mav thns be olJtained from an alter- 75 
nating' clllTent two or more elirect currents 
WithO~lt the employmcnt of any commutator 
such as it has been heretofore regarded as 
necessary to nse. 'rhe current in either '­
branch may be used ill the same way anel 80 
for t.he same purposes as any other direct 
cunent-thnt is, it lllay be mac1e to charge 
sccollClary batteries, energize electro-magnets, 
or for any other analogous purpose. 

In thc drawings 1 haye illustrated some of 85 
the yarions way:,; in which I lllily carry out 
this in ven ti01l. 

The sevcml Ilglll'C" it 1'C diagrammatic ill 
chamctel', aIlll will 1)8 (lescl'ibc(l in detail ill 
their order. 

Figure 1 reprcscnts a plan of (lil'ccting the 
alternating currents by means of devices 
pmelY<Blectrical in character. Figs. 2, 3,4, 
5, G, and' 7 arc diagrams illustrative of other 
ways of canying ant the invcntion, which 95 
will be hereinafter more particularly dc­
scribed. 

In Fig. 1, .A deRignates a gen;:-ratOl' of alter­
Jutting cUlTents, anel D B the main or line 
circuit therefrom, At a:r1Y given p()int in 100 
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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, 

5 which for the present we will assume pro­
dnces direct or continuous currents. 'rhe 
direction of the current thus produced is op­
posite in one branch to that of the current in 
the ot.her branch, or, considering the two 

LO 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 

IS higher orlower than the electro-motive forces 
in the branches 0 D or between the points X 
and Y of the circuit B B. If equal, it is evi­
dent that current-waves of one sign will be 
opposed in one branch and assisted in the 

20 other to such an extent that all the waves of 
one sign will p~lSS 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 

25 and Y, the currents in both branches will be 
alternating, but the waves of one sign will 
preponderate. One of the generators 01' 
sources of 'current E or F may be dispensed 
with; but it is preferable to employ both, if 

30 they offer 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 

35 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. 

40 Figs. 2, 3, 4, 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-moti ve force in each branch of the cir-

45 cuit, I may establish a field or fields of force 
and lead the branches through the same in 
such manner that an active opposition of op­
posite effect or direction will be developed 
therein by the passage or tendency to pass of 

50 the alternations of current. In Fig. 2, for ex­
ample, A is the generator of alternating cur­
rents, B B the line - circnit, and 0 D the 
branches over which the' alternating currents 
are directed. In each branch I include the 

55 secondary of a transformer or induction-coil, 
which, since they correspond in t.heir func­
ti.)ns to the batteries of the previous figure, I 
have designated by the letters E F. The pri­
maries I-I H' of the induction-coils or trans-

60 formers are connected either in parallel or 
series with a source of direct or continuous 
currents I, and the number of convolutions is 
so calculated for the strength of the cnrrent 
from I that the cores J J' will be saturated. 

65 The connections are such that the conditions 
in the two transformers are of opposite char­
acter-that is to say, the arrangement is snch 

that a current wave or impulse corresponding 
in direction with that of the direct cnrrent in 
one primary, as H, is of opposite direction to 70 
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 seco1J.dary simi­
larlyopposes a wave of opposite sign. In 75 
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 like I 
manner pass over the other branch. 

In lieu of saturating the primaries by a 80 
source of continuous current, I may include 
t,he 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- 85 
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 90 
I have represented diagrammatically in Fig. 
3. Oorresponding to the previous figures, A 
is the generator of alternating currents, B B 
the line, and 0 D the two branches for the di­
rect CUlTcnts. In branch 0 are included two 95 
primary coils E E', andin branch D are two 
similar primaries F If'. 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- leo 
posite segments Ie Ie' and L L', respectively, 
of a commutator. Brushes b b bear upon the 
commutator and alternately short-circuit the 
plates Ie and K' and Land L' through a con­
nection c. It is obvious that either the mag- 105 
nets and commutator or the brushes may re­
volve. 

The operation will be understood from a 
consideration of the effects of closing or short­
circuiting the secondaries. For example, if 110 
at the instant when a given wave of current· 
passes one set of secondaries be short-cir­
cuHed, nearly all the current flows through 
the corresponding primaries; but the second­
aries of the othe. branch being open-circuited I IS 
the self-induction in the primaries is highest, 
and hence little or no current will pass through 
that branch. If, as the current alternates, the 
secondaries of the two branches are alter­
nat.ely short-circuited, the result will be that 120 
the currents of one sign pass over one branch 
and those of the opposite sign over the other. 
The disad vantages of this arrangement, which 
would seem to result from the employment of 
sliding contacts, are in reality very slight, in-125 
asml1ch as the electro-motive force of the 
secondaries may be made exceedingly low, so 
that sparking at the brushes is avoided. 

Fig. 4 is a diagmm, partly in section, of an- . 
other plan of. carrying out the invention. The 130 
circuit B in this case is divided, as before, and 
each branch includes the coils of both the 
field and revolving armatures of two induc­
tion devices. The armatures 0 Pare prefer-
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ably mounted on the same shaft, and are a(l­
jnstec1 relatively to one another in such man­
nerthat when the self-induction in one branch, 
as 0, is maximum in the other branch D it is 
minimum. The armatures are rotated in 
synchronism with the altel'l1ations f1'oll1 the 
source A. The winding 01' position of the 
armature-coils is snch that a current in a gi ven 
di1'ection passed through both armatures 

10 'would establish in one poles similar to those 
in the adj':l.cent poles.of the field and in tbe 
other poles unlike the ndjacent field-poles, as 
indicated by n n s s in the drawings. If the 
like ,poles are presented, as show11 in circuit, 

15 D, the 'condition is that of a closed secondary 
upon a primary, or the position of least in­
ductiye 1'esista11ce; hence a giyen alternation 
of CU1'1'ont will pass mainly thl'Ol1gh D. A 
half-revolution of the Dl'll1atUl'0S produces an 

20 opposi to effect, amI the succeeding Clll'rell t im­
pulsc passes through O. e sing this Jigm'e as 
an illustration, it is Gyidel1t t.hat the fields N 
M may be llerll1anellt magnets or independ­
ent-Iy excited and the armatures 0 P driven, 

25 as in the prcsent case, so as to produce alter­
nate cllrrents, 'which will set up alternately 
impulses of opposite direction in the two 
branches D C, which in snch case would in­
clude the armature-circuits and tmnslating 

30 c1eyices ouly. 
In Fig, 5 a pIau altel'nati ve with that sho\"n 

in Fig. 3 is illustrated. In the previolls case 
illustrated each 'branch C and D contained 
one or more primary coils, the secondaries of 

35 which wer", periodically short -circuited in, 
synchronism with the alternations of current 
fro111 the main sonrce A, and for this purpose 
a comtnuta'~or \yas employed. The latter 
may, however, be dispensed wit,]l and an ar-

40 mature 'with " closed coil substituted. 
RefelTi!lg to Fig. 0, in one of the branches, 

as 0, are two coils lIl', wound on laminated 
cores, and in the otller branches D are similar 
coils N', A snbclidc1ed or laminated anna-

45 ture 0', carrying a closer1 coil R', is rotatably 
supported between the coils nI' N', as shown. 
In the position shown-that is, with the coil 
R' parallel 'with the convolutions of the pri­
maries N' :J1'-practically the whole current 

50 will pass through b1'allch D, because the self­
induction in coils 31' nI' is maximum. If, 
therefore, the armature anc1 coil be rotated 
at a proper spccc1l'elatiYely to the periods or 
alternations of the sourcc A, the same results 

55 are obtained as in the case of Fig. 3. 
Fig. G is au inst:mccofwhat mity becallec1, 

in distinction to the others, a "magnetic" 
means of securing the results al'l'ived at in 
this invention. Y and \Y are two strong 

Go permanent magnots provided with itrmatnres 
Y' 'IV', respectil"ely. The armatures are made 
of thin laminre of soft iron or steel, and the 
amount of magnetic metal which they con­
tain is so calCUlated that tl1ey will be fully or 

65 nearly saturated by the magnets. Around 
the armatures are coils E F, contained, re­
sPElctiYely, in the circuits C nnd D. The 

connections and electrieitl c()!}(litions in this 
case arc similar to those in Fig, 2, except 
that the current sOHrceI of Fig. 2 is dispensed 70 
with and the saturat.ion of the core of coils 
E F obtained from the pcrmancnt magnets. 

In the illustrations heretofore given I haye 
in each instance S110\\"11 the t\ro branches or 
paths containing the translating 01' induction 75 
devices as in derivation one 10 tho other; but 
this is not always necessary. For example, 
in Fig:. 7, A is an alternating-cn t'J'en t genera-
tOl'; B 13, t.he line wil'es Ol' cil'cl1it. At any 
given point in the eil'cuit I forlll two paths, 80 
as D D', and at anot11el' point two paths, as 
o 0'. Either pai.l' 01' group of paths is simi-
lar to the previous dispositions "ldlh the elec­
trical sou],ce or inc1uetion de\'ice in ono 
branch only, while the tlYO gronps taken to- 85 
gethol' 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 D, are included the de­
vices to be operated by the current. In the 90 
other branch, as D', is an induct ion device 
that opposes the current impulses of one di­
rection and directs them through the branch 
D, So, also, in branch 0 are translating de­
vices G, and in branch C' an induction <:1e- 95 
vice or its equivalent that c1i\'01't:, through (' 
impulses of opposite direction to those di­
verted by the device in ]Jranch D'. I have 
also shown it special form of induction de­
vice for this purpose. .1 J' are the cores, 100 

formed with pole-pieces, npoll which are 
wound the coils M N. Between tllese 1101e­
pieces are monntec1 at right angles to Olle an­
other the magnetic armatures 0 P, preferably 
mounted on the same Rhaft and designed to 105 
be rotated in synchronism with the alterna­
tions of current,. \Vhen one of the a1'111a­
tures is in line with- the poles or in the posi­
tion occupied by arlllatm'e P, the magnetic 
circuit of the induction de'.'ice is lJl'actica,lly 110 

closed; hence there will bc the greatest oppo­
sition to the passage of a cnlTcnt through 
coils N N. The alternation will therefore 
pass by way of branch D. At the same time, 
the magnetic circni t of the other induction I IS 

deyice being broken by the posit.ion of the 
armH,tnre 0, there will be less opposition to 
the current ill coils :i'II, which will shunt the 
cnrrent from branch O. A reversal of the 
current being at,tended bra shifting of the 120 

armatmes, the opposite effect is produced. 
There are many other modifications of the 

means 01' methods of carrying ont my inyen­
tion; but. I have not decmed it necessary here-
in t.o specifically refer to more than those de- I 25 
scribed, as they hwolye the chief modifica­
tions of the plan, In all of these it will be 
observed that there is doveloped in one 01' all 
of the branches of a cil'cnit from a source of 
alternating currents an act1\'0 (ns distin- 130 

gnished from a (lead) res{stanco 01' opposi­
tion to the currents of one sign, for the pur­
pose of diverting the Cllrrents of that sign 
through the other or another path, but P01'-
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mitting the currents of opposite sign to pass be under some circumstances the equivalent 
without substantial opposition. to those I have previously described. 

Whether the division of the currents or 'Vhat I claim as my invention is-
waves of current of opposite sign be effected 1. The method herein set forth of obtain- 40 

5 with absolut,e precision or not is immaterial ing direct from alternating currents, which 
to my invention, since it will be sufficient if consists in developing or producing in one 
the waves are only partially diverted or di-I branch of a circuit from an alternating-cur­
rected, for in such· case the preponderating rent sonrce an active resistance to the cur­
influence in each branch of the circuit of the rent impulses of one direction, whereby the 45 

TO waves of one sign secures the same practical said currents or waves of current will be di­
results in many if not all respects as though verted or directed through another branch. 
the current were direct and continuous. 2. The method of obtaining direct from al-

An alternating and direct current have ternating currents, which consists in divid­
been combined so that the waves of one di- iug the path of an alternating current into 50 

I5 rection or sign were partially or wholly over- branches, and developing in oneM said 
come by the direct current; but by this plan branches, either permanently or periodically, 
only one set of alternations are utilized, an electrical force or active resistance coun­
whereas by my system the entire current is tel' to or opposing the currents or current­
rendered available. By obvious applications waves of one sign, and in the other branch a 55 

20 of this discovery I am enabled to produce a force counter to or opposing the currents or 
self-exciting alternating dynamo, or to oper- current-waves of opposite sign, as set forth. 
ate direct-current meters on alternating-cur- 3. The method of obtaining direct from al­
rent circuit, or to run various devices-such ternating currents, which consists in dividing 
as arc lalups-by direct currents in the same the path of an alternating current into 60 

25 circuit with incandescent lamps 01' other de- branches, establishing fields of force and 
vices run by alternating currents. leading the said branches through the said 

It will be observed that.if an intermittent fields of force in such relation to the lines of 
connter or opposing force· be developed in the force therein that the impulses of cnrrent of 
branches of the circuit and of higher electro- one direction will be opposed in one branch 65 

50 motive force than that. of the generator an I and those of opposite direction in the other, 
alternating current will result in each branch, as set forth. 
wit.h the waves of one s~gn prepon.derating, :~nKOLA TESLA 
whIle a constantly or umformly actmg oppo- . 
sition in the branches of higher electro-mo- 'Vitnesses: 

35 tive force than the generator would produce ROBT. F. GAYLORD, 
a pulsating current, which conditions would F. B. MURPHY. 


