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SPZCIPICATTI.ON.

TO ALL %HOM IT XAY CONCEEN: -

BE 1T J2OWN, THAT I, NIKOLA TESLA, from Smiljzn,
Like, Border Country of Austri= Hungeryr, r".-si_dent of
Hew York, in the County and Staie of Hew Yort, Electric-
ien, pave invented certzin new znd useful lmprovemgn:s
in methods and apparatus lor Converting Altern=:ing into
Direct Currents, and T do hereby declzre that the follow-
ing is a mne'-."'elear, and exact description of the séme.

In nearly all the more important industrial appli-
cations of electricity, the ‘ourrent is produced by Ayna-
mo-electrie machines drive:ﬁl;y power, in the coils ‘_otl
which the cﬁr:-entg developed are primarily in reveﬁ‘e
ai reotions or what is Known s alteme;tinéi". As mary-
electrical devices and srstems, however, require diroct
current, it has béen “isael to correat the current alter-
nations by mears of 2 conmutator instead of taking them
off directly from the generating coils.

ﬁze superiority of alternating current .machines
jin all Acv:'aéea vhere thei;' currents can be usgd to a2dvan-
t'é.ge.; renders their emplosment very desirable, =s they
m.-.y ba mach mre economically constructed and operzted
“a.nd. the object of this invention is to provide meens for
directing or co'm"ertirg“ at wili at one or more points in

a cirocuit, alternating into direct currents.



ing direct from zlternating currenis. or in directing

the w2ves of z2n alic rhating current so zs to produce 4i-
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¥ direct currents, by developing or
J.ooduacing in th. branches of the circuit ineluding 2
source of 2lrernating currents, eithcr permanently or
periodically, =2nd by elecirie, electro-msgnstic, or mag~
nztic 2gencies, manifeststions of energy or what may be
termed active resis‘znces of orrosite ee.ctrice.l character
whereby the zur=ents or current waves of oprosite sign
or direction will pe diverted &xroum different -:ircuif.ll::,
those of one sign psssing over one bre.:xc;yand thoée ér._.
oprosite sign over znother.,

Thu case of = circult divided into two paths only
may be considered herein inussmuch as any further subdi-
vision involves merely 2n extension of the szme zemeral
principle.

Sclecting then, any circuit through which i{g flow-
ing an alternating current, let such circuit be divided
.P.t any desired voint into two branches or patins. In one
'o“r these paths is inserted sore device to cz-eateian elec-
‘tro-motive forve oprosed to the weves or impulses of
current of one sign, and 2 similar device in the other

branch wvhish oprecses the waves of opposite signs.
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Assume, for exsmple, these dcvizes sre batreries,
primery or seco:dzry, Oor econtiruous current dynao ma-
chines. The waves or impulses of onposite direction,
composing the r=in current, have 2 naturzl tendency t0
divize bc-weenthe two bdranches, but! by reason of the oppe-
site electrical cnaracter or effect of the two pranches; *
one will offer 2n easy pass:fe to a2 current of = certain
dirgction, while the other will offer 2 relatively high
resistance to .the passage of the s=me current... The
result of this distribution is that the waves of current
of one sign will - pertly or wholly - pass over one of
the paths or branches while those of the oppcui_t'.e" ai.gn*
pass over the other.

There 1may be thus obtsined from an alemstingﬁ?ur-‘

rent two or more di-ect currents, without the aﬁployuﬁ_'ri'f’:-"’:

of any commtetor such =8 it hes been heretofore regard

ed 28 necessary to use. The current in oither brs.neh'

2 ‘r— L

:/ be used in the same way a.nd for the szme purposot aa

any other direct current, thet is, it m2y be z:-..de'“t §

;cherge secondary batteries, energize alcctm-masnets,:”:_
usel for a=ny olher analagous purposes.

In the drawings some of the various weys w whichi
t'.is invention mzy be carried out =re illus trat.éd.

The several figares are dizgracmmatic in chzraéte%?f

and will be des:ribed in detzil in their order.

Pigure 1 represents 2 plan of directing the alte_'r
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auyrents by means of devices rurely ¢lecerical in
characiere. A desipnztes & senerstor of zliernating
currents end B, 3, the :-ainv or line cirsait +ne refrome

At eny given point jn this circult 23 or nesy
which 1t is desired to ocotain direct surrents, e S ir=
cuit B is divided into two pa2ths or orznches C, Do
In each of t cse pranches is vlsced 2n ~leotrical gener=
stor which for the present may pe azsumed to syroduse gi-
ract or continuous currents.

The dlrection of the current srus produced is op-
posite in one branch to that of tne current in the other
branch, or considering the two hrancﬁes, as forming &
closed circuit, the gensrators E, F, are conneated up in
serics therein, one gcnerator in ezch part or half qf the
cireuite
The electromotive force of the current sources E =nd F
may be equal to, or higher or lower then she elechtr o=
motive forces in the branches c, D, or betwuen'tho points
X and Y of the circuit B, Be If equal, it is evident
that current waves of one sign will be Opposéd inlbne
ﬁ;aﬁch and assisted 1q the other to guch =n extent thit
_gii_of’the waves of one sign will pass over one §r2n1h~
end those of opposite sign over vhe othere If,'on the-
other hand, the electromotive force of the sources E, F,
be lower then that between ¥ =nd ¥, the currents in poth
brznches will be s1ternating, but the w=Vese of one sign

will preponderate.



One of the menerators or- sources
of ecur-ent E, or ¥, may u¢ dispensed with, buit it is
rreflerable to employ roth, if they offer an eppreciztle
~esistance, =8 :he two dranches will te thereby beiier
balanced. The translating or other devi:es to de
scted ugon by the current zre designated by thie letlers
0, and they =re inserted in +he branches ¢, o, in sny
desi=cd manner, but in order to betier preserve un éven
belance ceiween the bdranches - fue recard should ze nad
t0 the mumber 2nd cha=acier of the devices as will be
wgll understood.

Pigures 2, 3, 4,2nd 5, {llustrate vhat may be
termed electro-magnetic devices lor sccomplishing a
similay remii; That is to éay, inste2d of péodncihg
di »rectly by a generator =n elactro-motive force in cach-
branch of the circuit,a field or fields of force is es~-
tablished, and the branches led through tie szme in such

manner thst an sctive opposition of oprosite effuet or

di rostion will bve develoved therein by the passige or

- 57

tondqiiéy to pass off the alternations of currents

In figure 2, for example, A is the generator of

alternatirgcurrents, B B,. the line circuit, and C D-the

>

'bmnches over which the sltermating currents are dv-ac..-
ed. ' Tn egch branch is included ‘the secondary of a

+ransformer or induction coil, which, since they corres-

pond in their funct ions to the batteries of :he previous
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figsre, =re desipnated by thes letters E, ¥,

“he primaries H, KH' of the induction coils or
itransforners 2w connected either in P2rallel or series
#ith = geurce of direet or continuous current ¥, and <he
munbe » of convnlutions is go czlzulzated for ihe sirength
of the cu-rent from Iythat the coils 7, J' will be satu-
rated.

The connections 2pe suchk thut the conditions in
the two tr2nsforuewrs are of onrosite chzrse ter, that ig
to say, the arrazngement is such that =2 cgn-ent wave or
impulse corrusponding in direction with that of the di-
rect curreat in one primary =s H, is of opposire direc-
tion to t'na’.-‘in the sther primary, H', r.énce it results
that wshile one secondzry offurs = resistunce or opposi-

tion to the passage through it of a wave of one sign,

the other se;onda.-:,' similltrl:' opposes a wzve of Opposii;
“sign. In cansequence, the waves of one sign will, ¢t =-
greater or less e¢xtent, pass by the way of one branch, -'f
while thoae of opposité sign in likxe mari.er pass over “hu
: ot_he_r_ .branch.

R Inl!en of satura:fng thé rrimaries by a2 source
of ué;l;;t"i;.rx;ions current, they may be included in the
'_bre.nchea C, D, respectively, =nd their secondaries peri-

odicaily shorte-circuited by any suitable mechaniczl dsg-

vices, such 28 2n ordinary revolving cozmutzator.



It will be und.rswond of course, ch:t the rotation znd
asztion of il ecnmuuizior mas% be in grnehronisn or in
proyer zcord with tte periods of the zliernation in or—
ner to sscure the desired resulis.
Such 2 disposition i3 represented digrammatically

in Pigure 3. Jorrespording to the previous figures,
A ig the generator of slterneting currentis, B, B, the
line end C, D, the two branches for the diwreget currents.
In branch C =re included two primary coils B, E', znd
in oranch D 2re w0 similer primerics P, P'. The corres-
ronding secondaries for t‘heso‘eoils end which 2re on the
aeme cubdivided cores J and J*, wre in circuits, the tu-
minals of which coarect to opposite se;xzenu ¥, K' md'_‘_.‘
.L, L*, respectively of = commutator - Brughes 'b b o
sca~ upon the commtator und sliernstely short-cirvuit
the plates K 2nd K' and D and L' through a connectien c.
Tt 48 obvious that either the magnets 2nd the :mnt..a..t-.or
or the brushes may revolve.

. The operation will be ur.dersto;d from a consid:er-'
gtion of the effecta of closing or ghort-circuiting the

[ ‘6'on.dalri'_.9'n_- Por example, if at the instant wzhen &

siveiiwa.ve of cnrrert passes, one set of secordz=ries be

. ghort-circuited neavrly all the current flows through the
icomspéﬁdins primaries, but the secordaries of the oth-
er bran:h being open eircuited, the self-induction in
the primaries is highest and hence 1ittle or no current

will pass through thet branch.
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If as the current zlternztes, tha Secordaries of +‘he iwo
tranches zwe &lternztely short-circuited, the respult
will be that the ¢ Zrrents of one sign 'pass over one
dranch and thage of the oprosite sign over ke other,

The diszdvanizces of tnis arrengement which would
seem L0 result from the emrloyment of sliding conzacts,
is in realisy very slight, inssmueh 25 the eleciromosive
force of the secorderics may pe made exceedingly low so
thzt sparkihs ﬁt the nrushes. ig avoided.

FPirure 4-is = diegram Fartly in seotion of another
plan of carr:;iné- out the invention,

The 2ircuit B in thig,case is divided 2s befowe
=nd each branch includes the :0ils of both the field and
revolving arm=tures of two induction devices, The arm-
atures 0, P, ara'prarcrably mounted on the gope shaft,

and are adjusted relatively ¢z one enother in such nane
ner that when the sclf-induction in one branch as C is
mﬁximum. in the other brznch D it ig minimum,

The ur=aturcs =re rotated in s:nechronism with the
al}ernations frem the source A, The winding or po~
sition of the a:mature coilg is such th=t a current in 2
given direation Jasced throuch bo*h arn.tures would es-
‘tablxah'in one, poles gimilar—to those in the adjacent
polas of the tield 2nd in the other, poles unlike the
adjacent fielad roles, =25 indicated by n, n, s, E,in the
drawéilng.

If the like Foles =re presentcd =s shown in ¢ir-



¢:it D, *he ~orditicn is that of = closed secondary unson
= primery, OF in the positicen of lezst {nductive resis—
tence, hence 2 given =lternation of current will pass
mainly throuzh ‘D, A half revolul it"m of the am.a-;
sures produces an 0% osite efrect =2nd whe su¢ceeding &1r

~ent impulse passes throar_;n Ce

Using this figar

e 28 =n illustrutxon 31+ is evi=

dent that the rields Ry R, may de rernsnsm‘. n-.-.znc's or
indepenc‘.en’.l:; cxcited 2nd the srmatures 0,2, drwen as
o 2s to produce alternate currents

in the prosent cess 8
which will sct up a} ternately, imprlses of oprosite di--
reci*.on in tha two usrenches D, c, which:in guch case
precuits and trﬂmaiating. de=-

vices only.
In Pigure 5 & plan slte-native with that d\dln..
1:{.".-'

3 is j1lustrated. In ‘he nreviou. ..au i

in Pigwre
r more pri- ‘

ustrated, ecach pranch C and D «.ontai.ned one ©
were periodically

econdaries of vhich ¥

the 8¢
m with the nl‘ernationa or

mary coill,

sbo't—cirouited, ih"éynehronts
o\irrent from he wein source A, and for t.r;i.: purpose _a.
comiuts.tor wes employed. The matter may, howeveT, be

e.nd sn armature 111.11 a-closed coil' sub=-

' dt spensed with,

: stituted.
in one of the branches, as

' Referring %o Pigure S,

¢, are two coils K' wound on 12minzted cores and in the
other brenches D arc similer coils M. A subdivided
or l_minated °ma£ure o' carrying 2 closed coil R' is

-Q-



rorted setmeen the coils W' N' =s ShOWDe
In ihe position grown, thet i8 with the coil R'
perallel with the convolu':.iomi'v'of the rrimaries N' M',
precticelly ihe wnole current w31l pass snrough branch D,
pecause the sclt-induetion in coils M' M' 38 paximute
the s.ﬁnaturc and coil Bo rotuted in syn=

171, the refore,
the same

th the alternatiorn
n the caseé of Pigure Se

g of the gsource &,

chronism wi

ave obtal "ed‘"a'.s i
in

resultis
¢ may be called

is an instz=nce of wha

tle me_ns of aecurins

aistinction +0 the others, a nigne
the resualts e-rived at in this invep.i.on. v a.nd.‘ are ‘

pem..nem. magnots,
'rne aymatures 2

provided with armturns

two StTOng
re m..de ot thin ;;,

v' %' rospectviely.l'v
amoum. of msgmuc;

oY steel, and the
c"l.cul.-.ted that t
A;o'.ml'l'ﬁni.

nas of soft iv:on
hey will.

lami
conta.in is s0
d by the m..greta.

ctively {in the

' etal which they
arly s-t.m'at.e

be mlly or ne
contair.ed raspe

armatures ere coils E P,

a{ts C and De:t
ns in this

‘eire
triczl cOndi't.io

The connec
rigure 2, ex:ept thut the e

s.r to thoee in
ure 2 is dispensed with and the
m the'-"f

tions and elec

case are simn

cux-re'nt source 1 of ?ig
sa.turation of the oore of coils EP obtained fzo

cma.nent magnets. '
g¢he 1two

P
s heretofore given,

In the illustrs.t.ion
pranches OF paths conte.tning the t.r':.nslating or jpduction
cs=ch jnstance srown &8 in dcrivation one

ot zlways necess..ﬂ.



Por exomule, in Pignwe 7, is zn zliernating cur-ent ser-
erztor, 3, B, the lirz wirez or circuit. At any given
point in the circuit two psths zs D D', =zre lorned, e.ndv
2t anotrer point two.paths 2s C C', Either pair of ..
proup of »nzths is similar to tne yrevious dispositions
with the electricel source or induction dev‘ice “n one
bwvanch only, while the two groups teken together form
the obvious equivalent of the cases in znich an induction
device or generzior is included in bOthl brzncnes.

In one of the psths 28 D are included the devices
10 be-opersted by the current. In the other brench
28 D' is an induetion device that opyoses the current
impulses of one.direction 2nd directs them t.hrdugh .t!'_le |
tranch Do - So also in brench C are translating agﬂag’”
G 2nd in the branch C' 2n induction duvice or its equiv-
alent thatdiverts through C, icpulses of opposite direc=
tion te thos_g diverted by the device ia branch D', ‘ -

A specisl fom of induction device for this puxﬁ
pose ig also Shovm. J J' are the cores formed with
pole piccea upon which are vound the coila M N. Betwee.f;
theae po:'.e pieces are mounted at right angles to oz;e a.n-
ot.hcr tho mgnetic amtures 0 P, prefersbly mounted on
the same nha';'tia.nd designed to be rotated in synchronise
with the alternations of current. \'-'hbn one of the arm

atures is in*line with the poles or in the position occu-

pied by =rmeture P, the m2gnetic circuit of the induct_icr.
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device is ypwactically closed, hence there will be the
greatest oprosition to the passapge of a current throuch
coils K N, The alternntion will therefore pass by
wey of branch D; a2t the sume time, ‘he megnetio circuit
of tre other induction devi:e being broken be the posi=-
tion of the =rmature 0, tiwrc will be less oprosition to
th.e current in coils K vhich will shunt the current from
prznch C.

A‘revursa-l of the current bging attended by a-.':
shifting of the armetuwes the opposit‘e et‘x';;t .s prbducei-

There =zre neny other nodii‘icat;ona o‘r the means
or mathodé"ot carrying out this invention, but it is'not
dcermed neceesary herein to specifically refer to more
then those described =s they involve ihe_ chief _moditi;a-r_
tions of the pilan, | In 3ll'of t;:esa it will be .-obsenrcd
that there &s developed i: one or xll of the branches
of = circuit from e.- sou;-ce' of =lternating currents a.n
astive (as distinguished from =z dead) resistance, or op-
.'position._to.the currents of ore sigp for ihe purpose of
di#ertin_g the currenté of that sign through the other or
_a:_tg.:‘th'e'f' path, but pemitting the currents of opposite
sign to pass wbthout substantizl opposition.

Whether-‘ the diflsion'ot the currents or-waves
of cu.rr-ent of oprosite sign be effected with sbsolute
pre.c ision or not is immaterial to the invention since
it will be sufficient if the waves ure only partially

diverted or dirested, for in such c2se the preponderating
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influence in each branch of the circ:it of the waves of
cne eign secures the sarpe practical results in n-am-r if
not 211 resyects as though the cufrént were direct and
conti mous.

An elternating and dircct current have been com=
bined s0 that the waves of one direction or sign wars _
partially or- wholly overc;:trae by the direct curr-.-nt,‘but
by this plan only one get of slternations are utilized, .
whereas by thia cystem the entire current is r‘ond:ere'd
evailable.

By obvious gmlicai ions of this discoirery,- i.tj is
rossible to produce = sel:t-ex.:itinc nlté;nat‘:'lng dym:no“,-
or to operzte direct cur-ent meters on 2lterhating cur-
rent circuit, or to run verious devices, such ag =rc .
lamps, by direct currents in the same cireuit wi‘.ﬁ incan-
cdescent lsmps or other devices run by al ternating cur-
rents,

CLAIMS.,

1. The method hurein set forth of obtaining
direct from alternating currents, which consists in de-
veloping .br producing in one branch of s cirecuit from an
alternating current source 2n active resistance to ihe
current impulses of one direction,whereby the szid cur-
rents or wzves of current will be diverted or directed
through znntrer branch.

2. ~The method of obtzining direcet from slterna-
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ting curr-ents, waich co.x':s'isté in dividing the path of zn
elternating current into branches znd 'develcpin'g _in ohe
of s=id bi-an:hes, ui‘.her. pemamntiy or periodicallf;,
an electrical .!‘orce or active-resistzr,ce gounter to or
opposing the currents or current waves of cne sign, z=nd
in the other brench 2 fox-ce counier to o.r‘ opposing the
surrents or cu"r'ez'*.é. ;za'.'és of cpposite sign, 23 set forth.
3. The method af obtaining direct from slter-
nating cuirents, which consizts in &ividing the path of
-the algrnating c.n'r-ent ‘into “r..m.hes, est-blishing rzelcb
of force and le=cding the s=zid brﬂrcl-es through s-id .
fields of force in subste ntiany the ma.nr.er set- forth,

whereby eleotro-mou:o forces of oppoaz*e di-eotion willi

res e
bO

be pmduccd them"n. v

4. The c'mbination with the branches of a ;uvm-
¢d circuit carrying a;ter;xating .cur:rem.s, of de;'!.c:;_in-"
cluding in or connected with the said branches eznd cepa-
ble of developing or exerting an a'clzt.:ive pp[.:osittioz;v_ox-_- '

electro-motive force counter to the current wuves or5'oxie'

dire:tion or sign, 2s herein set forth.

V/M" %‘I/K/ December //ﬁ
,a&;_,
1880, M 1<

Signedir ﬁepresenée_ of-
Srod F Gl
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