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Yo all wiveme ié uy concern: :
De it known that T, NIKOL.A TRESLA, & gnb-
-jeet of tho Kmperor of Austrig, from Smiljan,
Lika, bouder country of Austrin - linngary,
5 temporarily residing in New-York eity,in the
Stato of New York, have inventsd n- certain
new and useful Iniprovement in Methords of
Obtaining Direct from Alteruating Currents,
ol which the following is a specifieation, ref-
10 crence beinghad to the drawings accompany-
- ing and forming o part of the same.
In nearly all the more important industrial
‘applications of electricity the cnrrent is pro-

daeed by dynamo-electric machines driven by -

13 power, iu the edils of which the eurrents do-
voloped are primarily in reverse directions
oraltetnating; but as very many electrical de-
viees and systems reqniro direct curceuts, it

.~ has been- usual o correct the current alier-

20 natioug by weans of a commutator, instead
of taking them off dircelly from the generat-
ing-ooils. :

The saperiority of alternaling-carrent ma-
chines in all cases where their corvents can

z5 be used to advantsge renders their cmploy-

. ment very tlesirable, as they may e mneh
more sconomically construeted and operated:
and the olject of this my present inveution
is to provide means for directing ot couvorl-

30 ing at will ot oue or more points in a clrenit
altornating iuto direct currents.

Stated a8 broadly as 1 am able to express
it, my invention consists in obtainiug direct
from alterpating currents,or in dirvecting the

35 waves of an alteronating current zo as to pro-

- duee direet or substantially direet currents
by developing or producing in the Lranches
of & circuit inoludiug a source of alternating
curreats, either pormancntly or periodically,

4o and by electrie, clecirc-magnetic, or magnotic
agencics, wanifestalions of energy, or what
may be termed active resistances of oppo-
slte electrical- character, wheroby the enr-

- rents or enrrent-waves of opposite sign will

45 be diverted throngh different cirenits, those
of one sign passing ovor one hranch and those
of apposite sign over another.

I may consider herein only tlio ease of a
cireuit divided into two paths; innsmuch ns

50 any forther subdivision involves merely an

‘for example, that those deviees ave battories,

-two branches; but by reason of the opposite

extension of the general prineiple. * Scleeting,
then, any cirenit througl which i3 Aowing an
albornating cnrrent, I divide such cirenii at
any desired point into two brauches or patls.
In one of these paths I insort somo deviee to
creato ah eloctro-molive foree connter to tlie
waves or impulses of current of one sign and
a similar deviee in tho other branch which
opposes the waves of opposite sign. Assume, 6
Q
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primaty or sceondary, or continuous-currong
dynamo-machines, The waves or impulses of
oppasite direetion composing the main enrrent
have a natoral tendency to divide between the
G5
elootrical character or effect of the two
branches one will offer 4n easy passage to s

‘enrrent of a certain direction, while the other

will offer a -velatively high resistance to the
passago of the same current. ‘The result of
this disposition is, that iho waves of cwr
reni of gus sign will; partly or wholly, pass
over onc of {he paths ov hranches, while those
of the opposite sigr pass over the other.
There may thos bo obtained from an alter-
nating current {wo or more dircet eutrents
withont tho cieployment of any eonunutator
sach as il has been heroloforo regarded - as
necessary- o use. The conrrent in eithert
branch may be used in the same way and So
Tor ihe same purposes as any cther direct
current—that is, it may be made to charge
secondary batieries, cnergize electro-niagnets,
ot for auy vther analogous purpose.

In the drawings 1-have illustrated some of
Lhe various ways in which I may carry out
this invention.- ) :

The zeversl ligores aro diagrammatie in
character, and will be doseribied in detail in
their order.

Figure 1 represents a plan of directing the
alternating currents by means of deviess
purely €lectrical in oharactor, Figs. 2,34,
3, 6, and' 7 are diagrams illustrative of other
ways of carrying ont tho invention, whicl
will be hereinafter more particalarly de-
seribed. ) :

In Fig. 1, A designates a generator of alier-
nating currents, and B B the main.or line .
circuit therefrom., At any pglven point in o0
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this cironit at or near which it is desired to
obtain diregt corrents I divide the cirouit B
into two paths or branches OD. Ineachof
these branches I place an elecirienl generator,
which for the present wo will assume }1)‘?-
duees direct or continuous currents. o
direction of the current thus produnced is o

posite in one braneh to that of the current in
tho other branch,. or, considering the two
branches a8 forming a closed eircuit, the gen-
cratora E F are connected up in series there-
in, one genorator in each part or half of the
circuit. The electro-motlve force of the cur-
rent sources K and -F inay be equsl to or
higher orlower than the clectro-mative forees
in the brancles C D or betwepn 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 gind assisted in the
other to gdch an extont that all tho waves of
one sign will pass over one branch and thosa
of opposite sign over the other. If, on the
other hand, the cloetro-motive foroe of the
sources E ¥ be lower than that between X
and Y, the curronts in both branches will be
alternating, but the waves of one sign will
preponderate. Onc of -the gonerators or
souroes of ‘current E or ¥ may be dispensed
with; but it is preforable to employ both, if
they offcr an apprecinble resistance, as tho
two branches will be thereby better balanced.

. "Fhe translating or other devices to be acted
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upon by the current arc designatod by the let-
ters G, and they are inscrted in tho branches
C'D in any desired mannor; bat in order to

_boiter preserve an even balance betweon the
branches due regard shounld be ‘had to the

number and character of the devices; as will
be well undersiood. oo
Figs. 2, 3, 4, and 5 illustrate what may be
terned “ clootro-magnotio ” deviees for aecom-
plishing a similnr result—that is to say, in-
‘stead of prodneing direotly by a goneratoran
electro-motive foree in each branch of the cir-
cuit; I may establish & ficld or fields of force
and ‘lead the branches through the same in
such manner that an active opposition of op-
posite effect or dircetion will be developed
tharein by the passage or tendeney to passof
the altertationsof current. In Fig. 2, for ex-
Ample, A is the generator of slternating our-
rents, B B tho line - aivenit, and C D the
branches over which the alternating currents
are directed. In each branch I include the
secondary of a transformer or in duclion-coil,

which, since they correspond in their funo-

tions to the batteries of tho previous fignira,1
have designatod by the letters B ¥, The pri-
maries H H’ of tho Induction-coils or trans-
formers are connected either in pargliel or
serles with a sooree of diroot or conlinuous
currents I, and the number of convolutions is
so caleulated for tho strength of the eurrent
from I that the cores J 3’ will be saturatod.
The conneotions aresuch that the conditiong
in the two transformers are of opposite ehar-
acter—that is tosay, the arrangement is such

‘cuits the terminala of which eonnect to op-

that A enrrent wave or impulss corresponding
in direction with that of the direct current in
oné primary, as H, is of opposite direction to 70
that in the other primary H’; henceit resnlts
that while one secondary offers a resistance
or opposition to the passage through it of a
wave of one sign the other secondary gimi-
larly opposes & wave of opposite sign. In 75
conisequenco the waves of one sign will, to &
greater or less cxtent, pass by way of onoe
branch, while those of opposite sign in like,
manner pass over the other hranch. -

In licu of sutnrating the primaries by & 80 _

source of continnous current, I may inelude
the primaries in. the branches C_D, reapect-
ively, and periodically shortcircuit by any
suitable mechanical devices—snch a8 an or-
dinary revolving commutator—their seconds- 85
ries. It will be nnderstood of course that the
rotation and action of the eommulator wust
be in synchronism or in proper accord with
the poriods of the allernations in order to ge-
enre the desired rosults, Such a disposition
I have rcpresonted diagrammatically in Fig.
3. Corresponding to the previous figures, A
is tha generator of alternating eurrents, 13 13
the line, and C D the two branches for the di-
root ourrents. In branch Care inecladed two
priwary coils E E’, and in branch I} are tivo
simiiar primaries F ¥/, The corresponding
secondarics for these coils and which are on
the same subdivided cores J or J/ gre in ¢ir-

ga

posite segmoents K K’ and 1. I/, respectively,
of & commutator. Brushes &b bear opon the
commutator and alternately short-circuit the -

‘plates K and K’ and L and L’ through a con-

nection c. It i5 obvious that either thé mag-
nets and commufator or the brushes may ve-
volve, " )
The operation will be understood from a
consideration of the effects of closing orshort-
cironiting the secondaries. For example, if
at the instant when a given wave of ¢nrrent-
passes on¢ set of mecondaries bo short-cir-
cuited, nearly sll the corrent flows through
tlie corresponding primaries; but the second-
aries of theothey branch being open-circuitad
the self-induction in the primaries is highest,
and heucelittleorno eurrent will pass through
that branch. If, as the curront alternstos, the -
secondaries of the two branches are alter-
natsly short-circuited, the resuls will be that
the currents of ons sign pasaoverone branch
and those of the opposite sign over the other.
Thedisadvantages of thisarrangement, which
wonld seetn to result from the employment of
eliding contacts, are in reslity very slight, in-
asmuch as the_eleeiro-motive force of the

Secondarica may be rinde exceedingly low, 5o

-

that sparking at the brushes is avoided.
Fig. 4 is a disgram, partly in scction, of an- .
othar plan of carrying ont the invention. Fhe
cirguit B in this case is divided, as befors, and
each branch includes the e¢oils of both tho
field and revolving armatures of two induc-
tion devices. The armatures O P are prefer- .
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ably moented on the same shaft, and ave ad-
justed relatively to one another in sueh wan-
nor thalwheu the self-indinction in onc branch,
as G, is imaxinum in the other braneh Ditis
minimum. The armmiures are rotated in

syuchronism with the alternations fromn the !

source A, The winding or position of the
armature-coily is snch thata current inagiven
direction puassed through both armalures
would establish in one poles siwilar to those

in the adjucent polerof the field and in tbo

othor poles unlike the ndjzcent field-poles, as
indicaled by 2 n 5 3 in the drawings, If the
like poles are presented, as shown in cireait
D, the‘condition is that of a closed secondary
Bpoh. & primary, or the posilion of Jeast in-
daclive resistance; henee a given alternation
of eurrent will pass maiuly throngh ‘D, A
half-revolotion of the armalures produces an
opposite cffect, and the succeeding current fin-
pulse passes through C. Using this figure as
an illustration, it is avident that the.fielda N
Al may bo permanent magnets or independ-
ently excited ahd the armatures O P driven,
as in the present case, 50 43 to produco alter-
nate corrents, which will set up alternately
impnlses of opposite direction in the two
brunches I C, which insuch case would in-
clude the armaturc-circuits and translating
devices only.. , .

In Fig.5 a plan alternative with that shown
in Fig. 3 is illustrated. In the previous case
illusirated ench branch C and 1) contalned
oite or mare priwary coils, the secondarics of
which wer. periodienlly short-girenited in.
synchivonism with the alternations of envrent
Trom the inain sovree A,and for this purpose
& comuwuiator was cmployed. The latter
may, however, be disponsed with and an ar-
mature with o closed coil substituted.

Referring to Fig. 5,in one of tho branches,
as C, are Lwo. coils M’, wound or laminatod.
cores,and in the othev branches D nre similnr
coils N’ A subdivided or laminated srma-
bure &', earrying a closed coil R/, is rotatably-
supporlted between the coils M” N’,as shown,
Tu the position shown—that is, with the coil
R’ parallel with the convolutions of ihe pri-
maries N’ M’—practically the whole current
will pass through braneh 1), becanae tho self-

induetion in .coils 3’ A’ is maximum. If,

therefore, the armature- and eofl be rofated
at a proper speed relativély to the periodsor
alternativns of the sonvee X, the same results
are obtasined as in the case of Fig, 3.

-Fig. G is an instanceof what may be ealled,
in- distinction to tha others, a miagnclia”
means of securing the resolts arrived at in
this invention, V and W are two strong
bermanent magnets provided wilth armatures
V7 W/ respectively. Thearmatares aromade
of thin Jaminw of soft iron or steel, and the
amount of magnetic metal which they con-
fain js so calenlated that they wilibe fully or
nearly gaturated Ly the mapmets. Around
the armatures aro coils E F, contgined, re-
spectively, in the  cireuits ¢ and D. "The

GO

‘verted by the device in brancli D'.

engse ure similar to those in Iig. €, except
that the curréntsonrce lof Fig. 2is dispensed
witl and the saturation of the coro of coils
E ¥ obtained from the permancnt magnets,
In the ilustrations herelofora piven I havoe
in each instance shown the two branghes or
paths containing the translaling or indoction
devices as in derivation one tothe ofher; but
this is not alwnys necessary.  For exanplo,
in ¥ig. 7, A ix an alternating-cuorreut genera-
tor; B B, the line wires or circuit. At any
given point in the circwnit § form two paths,
as D 1), and st another point two paths, as

lar to the previous dispasitions with the clee-
trical sourte or indaction deviee in onc
braneh ooly, while the two gronps takoen 1o-

conneetions and clectrival eonditions in thiz |
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Either pair or group of paths is simi-

35

gather forir the obvious equivalont of 1he -

cases in which an induclion devics or gener-
ator is included in bothh breanches. (n one
of the paths, as D, are included the de-
viees to ba operated by llic current. In the
other branch, as DY, is an induction device
that opposes the corrent impulses of one di-
reetion and direets them through the branch
. Bo, also, in branch C are trapslating de-
vices 3, and i branch (Y an induetion do-

viee or its equivalont that diverts through C,

impulses of opposite direction to those di-
I bhave
also shown ‘a speeial form of induction de-
vice for this purpose. J J’ are the cores,

i

formed with polepicees, upon which are.

wound the coils Bl N. Hetween these pole
picees are monnted at right angles to one an-
other the roagneticarmatures O I, praferably
mounted on the same shalt and designed to
be rotated in synchronisin with {lic alierna-
tions of cmrrent, When one of the arma-
tares s in line with- the poles.or in tho posi-
tion. oceupiod by avmaturc P, the magnetic
eircuit of - the indnction device is praciically
closed; hence thore will be the greatestoppo-
sition to the passaze of.g carvent ihroagl
ccils N N. The alternation will therefere
pass by way of branch ). At the same time,
the maguelic cirenit of the other induction
device being broken Ly the position of tho
armatire O, there will Do less opposition to
tho ewrrent in coils M, which will shaunt the
current from branch C. .A roversal of the

carrent being attended by a shilting of the-

armatures, the opposite effeat is produced. -
There are wany other modifications of the
means or methods of carrying out ny inven-

{ion; but 1 bave not deemed iy necesaary oro-

in to specifically refer to more thap. those do-
seribed, as they involve the chief modifiea-
tions of the plan. Tn all of these it will be
observed that there is developed in oncor all
of the brauclics of a ciréuit from a source of
alternaling eurrenls an nctive (as distin-
guislied from s dead) resistance or opposi-
tion to the ¢urrents of nne sign, for the pur-
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pose of diverting ihe currents of that sign -

through {he other ar another path, but per-



' mitting the currents of opposite sign te pass’

without substantial opposition. .
‘Whether the divigion of the ourrents or
waves of enrrent of opposite elgn be effested
with absolute precision or not is immatarial
to my invention, sinco it will bo sufficient it

- the waves are only partially diverted or di-
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rected, for in soch "ease {he preponderating
inflnence in each branch of tho circult of the
waves of ono sign scoures the same practical
results in muny if not all respects as though
the current were direet and continnous,

An sltornating snd direct current have
been combined 50 that the waves of onc di-
rection or sign were partially or wholiy over-
come by the direct current; but by this plan
only one set of alternations are wuiilized,
whereas by my system the eniive eurrent is
rendered available. By obvious applications
of this discovery I am enabled to produce &
seif-exciting alternating dynamo, or to aper-
ate direct-current meters on alternating-cur-
rent cirguit, or to run various dovices—such
as are Iamps—by direct eurrents in thesame
cireuit with incandescont laraps or other de-
vices run by alternating eurrents.

Ii will be obsorved that.if an intermiftent
counter or opposing force be daveloped in the
branches of the cirenit and of higher electro-
molive force than that of the generator an
alternating current will result in each branch,

. with the waves of one sign preponderating,

35

while a constantly or nniformly acting oppo-
sition in the branches of higher eloctro-mno-
tivo force than the generafor would prodneo
a pulsating enrrent, which conditions wonld

be under. gome circumstances the equivalent
to those I have previously described.
What I claim as my invention is—

1. The method herein set forth of obtain-

ing direet from alternating eurrents, which
consista in developing or producing in ono

"branch of a cireuit from an alternating-cur-

rent sorree an active resistance to the cor-
rent impulzes of one direction, whereby the
Baid enrrents or waves of enrrent will.-be di-
veried 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 eurrent into
branches, and developing in -one of said
branches, either permanéntly or periodically,
an electrieal force or active resistance coun-
ter to or opposing the curronts or curreni-
waves of one sign, and In the other branch g
foroe dounter to or opposing the currents or
ourrent-waves of opposite sign, as seb forth.

3. The methed of obtaining direct from al-
ternating currents, which consistain dividing
the path of an alternating corrent into
branclies, ostablishing fields of foree and
lending the said brunches through the said
fields of force in such relation to the lines of
forco therein that the impnlses of eurrent of
one direction will be opposced in one branch
and those of opposite direction in the other,
as sef forth. -

NIKOLA THSLA.
Witnesses: . :
RROBT. I, GAYLORD,
K. B. MURPITY.
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