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o all whom it may comm :

- Be it known that I, NIXOLA TESLA, & sub-

Ject of the. Emperor of*Austris, from Bmiljan, |

- Lika,border country of Austria-Hunga¥y, uew
5 residing at New York, in the connty and State

" - of New York; bave luvented certaln new and
uscful Improvements in ElectricGenerators, of

- whichthe following'is a specification, reference
beini bad'to the'drawing accompanying and

jo forming.a;part of the same. - -
My present Invention relates, chiefly, to the

alternating-current system invented by-me’

&

- 'snd’ deseribed in prior pateuts, notably Nos.'
381,908 and 352,280, of May.1, 1888, §u which |

15 the motors’ of transformers, or generally the
" gonverters, arc operated by a progressivashify-

ing oi movenicnt of thejr magnetie poles pro-.

. duced by the co-operative action of independ-
oot magnetizing-coils throngh which pass al.

20 ternating currents in proper order aad diree-

- tlon. In my gaidsystem, aa 1 have horetofore
shown, T etaployed a generator of alternating
cnrrente in which there were indépendent in-
duced or generating coils corresponding to the

25 energizing-cofls of the converter, and the re-
latfons of the generator and. converters were
generally such thaf the speed of rotation of
thy maguoetic poles of the converter equaled

ibat of the armature of the generator.

3o
sary to ran the wachines 4t & high speod, and
- - this is tine-not only of those generators and
motors which are particularly adapted for use
.. in my.systein, bu of others. ‘The ‘practica-
35 bility of running at very high speeds, how-
~ ever, particalarly in the case of lurge gepera-

- tors, 18 limited by mechanical conditions, jo ]

. seeking toavoid which I have devised various
40 conditions, although romming the generatornt
n comparatively low rate of ﬂpeénfe ’

- " My présent iovention consista of another
wuy of accomplishing this result, which in
- ecertain respects presents many advantages,
45 According tb the inveution, in lieu of driving
the armature of the goncrator at.a high rate
of specd, I produce a rotation of the magnetic
poles-of onc clement of the generntor and drivo
the ofher ot 3 different speed, by which simi-
§0 lar results aro obtained to those seoured by a-
- ¥apld rotation of one of tho clementa,

form indepeudent closed circults,
To secure the greatest efficiency, it ia neses-

_ I ahall deseribe this fovention by reference .
to the diagram drawiog hereto annéxzed. :
The generator wliich supplies the earrent -
{or operating thE motors or transformers con- 55
sists in this instance of & subdivided ring or
annvjar core wound with four diametrically-

.oppositecoils, EX', Withintheringismonnted

& cylindrieal armatare-core wonnd longitudi- -
nally with.two independent -eoils, F' ¥, the éo.
ends of which lead, respectively, totwopairsof - .
insulated contact or eoilecting rings, D DG G,

on the armature-shaft.. Collecting-brashes ¢
d'g o bear. apon thése rings, respectively, and

‘convey thecurrents throughthetwo jndepend. 65

ent line-circuits M M'. In the mainline thers
may be included one or more motors or trans-
formers, or both. If motors be used, they are -
conatracted in accordance with my invention

-with independent-coils or sets of coils 7 J', in- g0
‘cluded, respectively, in the cirenits M M, -
These ene

ring-colls are woand or a ring or
annular flald or on pols-pleces thergon, and
prodoce by the action of. the alternating eur- -
Tents passing throngh them a. ‘progressive 75
shifting of the maguetiam from pole to pale.
The cylindrical armature X of the muotor is
wound with two coils ot right angles, which
If tranaformers be employed, I conuect ono 8o

set of the-primary colls; as N N, wound ona
ring or apyalar core, to onc cirenit, as M, and -
the otherprimary-coils, N’ N', to the ciroalt

M. ‘The secondary colls X K’ may thea bo

utilized for running groups of incandescent s

Jamps PP, -

With the geuerator I employ an exciter,
This consists of two poles, A A, of steel per-

. ‘ rious | manently msgnelized, or of iron execited bya
plans for operating the system nuder efficient | batt

ery or other geperator of continzous cur-

‘rents,andacylindrical urmatnre-core mounted .

on a shaft, B, and ‘wondd with two loagitodi-
nal coils,C.C. One end of each of these coils

Jda connected to the collecting-rings b e, respect-

1vely, while the other ends are both eannected 95
to a ring, a. " Coliecting-brushes b’ ¢ bear on
the rings b ¢, respectively, and conductors T,
L convey the enrrents therefvom through tho

¢

coils B and X of the generator, 1/is a com.

ent circoits are thus.formed, one including
colls Gof the oxciterand L E of the generator,

- mon return-wire to brugh . Two independ- 100
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" .the other coilzC of the excltor and E E of
the generator. It results from this that the
-operationdf the exciter producesa progressive

. movement.of the magnetic-poles of the annu-

5.lar field-core of Lhe generator, the shifting or

" rotary movement of said poles-being synch-
ronous with. the rotation of the-exeiter-arma:
‘ture.” Conslderiog the operative conditions of

N %ysbem thus established, it will be found that
1o when the exciteris driven so.a8 to. enerpize
. ‘. the field of the génerator thé armature of the
© latteryifleft free to tarn, would rofate at
speed practically the same as that of the ex-
citer.

. leant theoretically, will be: generated in:the

said armatare-coils, - In practice I-have ob-

' gerved tho presence of slight cirrents, the ex-
20

" mngoetic polés of the
- the armatare-goils F ¥ ba plossd throngh the
motor, the Jatter will ndt be turned as Jong as
the movomont of the generator-armature is

synchronouns with that of the exclter or of the-

maguetic poles of its Beld.. . If, on-the cop*
trary, the speed of the generator.armatute ba
~in any way checked,so that theah!fting or ro-
Q b
3 tively move rapid, currents will be induced fn
the armnature-colla, ' This -obviously follows
froia the passioy 'of the lines of force acroes
. the armature - copductors,r The greater.the
‘35 Epeed of ‘rotation of the magnetic pol
7 tively to that of the armature the more Tap-
idly the currenta doveloped in the coils of the
latter will” follow onc another, and the ‘more
rapidly the motor wiil revolve in response
* 4o thereto, and.this contintes until the armatare-
- when theinotor, if properly constructed; runs
at the same ‘speed with which the magunetie
poles of the gencrator rotate.._ - o
45 The effective strength of the currents devel-
- oped in-the armature-coils of. the generator is
dependeut vpon the strength of Lhe currents

‘energizing-tbe generutor and uwpon the num-:
ber of rotations per unit of time-of .the mag-

netio poles of the generator; hence the spead
of fhe wotor-armainre will depend in all ¢cases
upon the relative speeds of the armatore of
the ‘generitor and of its maguetic poles, | For
exnmpley if the poles are turned twb thonsand

5o

55

a delicately-balanced motor. - - S
60 Let it now be assumed that power isapplied
to the generator-armature to turn itin a di-
rection opposite to-that in which its magnetic
- poies rotate.  In such case the resnlt wonld

be sinilar to that produced by a generator the-

65 arimature and feld-magnets of which are To-
tated in opposite directlions, and by reason of
these conditions the motor-armatiire will tnro

) If under such. conditions the. ceils ¥
15 ¥ of the geuerator-armatore be closed apon:
. themsél¥es of short-circoited, no currents, st

istence of which is attiibutable to-more orless.
prononnced Adotoationain the intansity of the
ggonerator-xlng.r— “Bo, it

. magnetic poles orconversely, - -
,.i,:-?[%n will-g:.-understood' from the above_ de.

tation of the poles.of the fleld becomes rola-.n

es rela-’
-+ What I olaim fs—

~"gencrator is stopped entirely, as by a brake,-

.coils of the generator, as set forth,

‘oporatively amsociated. fo the following ‘man.

‘ing - current

ab 2 rate :of speed equal to the sum of the

speeds of the armaturé and maguetio poles of
the gonerator, sp that a comparatively low 70
Bpead of the generator-armature will produce
a high speed inthe motor, =~ = _

- 1t will be observed in connection with this
systemn that on- diminishing the resistance of
the external cirouit of the generator-armature 75

by ehecking the speed.of the motor orby sdd-

ing translating Gevices in multipld aed in the
secondary circuit orcirenits of the tranaformer

"the atrength of the current in the wrmatare-

oircatt is greatly increased. Thisis due toto 8o
causes: first, to the grent differences in the
speads of the motor and. génergtor, and, sec-
ondly, to the fact that the apparatus follows

the acalogy of & transformer, for, in propor-

tion as the resistavoe of the armature orsec- 85
oridary. circuits i reduoed, the strength of the -

. cyrrents 1a the field or primary elrouiteof tho .. -

generator is inéredsed and the cuffents in the -
armature augmented correspondingly. . For'. - ..
similar ressons. thé currents in the armatare-
colls of the generator fucresse very rapidly.
when the nlpoqd of the armatare js rednoed: - .-
when rooning in the same direction. s the : <
: ) e as- 9§ .
sorigti_on.that the generator-nrmature may be -
run.in the directiod of the skilling of the mag-
netie poles, but more rapidly, and that in such
cass the speed of the motor will be eqial to . .
the diAcrence between the two rabes.- - . 100
" -Tomangapplicationsto electrical convarsion - -
and distribution this system possesses greab
advantages both in economy, efficiency, and ..
praeticability.-
: e . tos
1. The combluation,wjlthan alternating-car.
rent generator having independent energizlng
or “field -and indepeudent indncéd or arma-
ture coils, of an miterpating - current exciter
baving -generating-“or induced eoils corré-
spondiig toand connected with the enérgizing-

110
."2,.In an altornatiog:current geuerator, the,
combination -of the elements nanied and oo-

1y

ner: a field-maguet wonnd with fndepeodent

; .fplls each _odnnl:cteg ﬁéﬁl_a’f'n a’pu'roﬁtiafor a{te'mp.t_- -
‘ing ourrents, whereby the magretic poles pro-
doged by ‘said

- eoila -will:-be -p

] roﬁ‘reaslve]y' :
shifted or moved -through the ficld, and an 120"

W 1gand | arinature-core wound with independent coils,
times’ per unit-of timo and fhe armature in
turned elght ‘bundred, the ‘motor ‘will tarn
twelve hundred times, or pearly so. Very.
slight differences of speed may be indicated by

each “haying terminals from.which currents-
a‘i’-? Igelivered to the independent external ¢ir-.
cu
3. The system of elecirical distribution con-
aisting.of the combination, with aun alternat.
_ ienem.hgving independent
energizing-coils” and an armatare wound with

125

-independent induced coils, of an alternating-

current exciter baving indnced ecils corre.
spoading toand connected with the énergizing.
coils of the géncrator, and one or more electris
cal converters' baving iadependent indgeing
or energizing cgils-connected with tha corre-

130
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spondlng armature coils.of the generator, a8 having induced or generating coils correspond-
Leraln set forth. - .| ing to and connected with the energizing-coils
" 4. Thecombination, with an slternating-cur- | of the generator, as set forth,
“rent geperator having & feld-magnet wound . ' NIKOI:A TESLA.
5 with indepeudent energizing-coils and an| Witnesses: -
armatore adapted to be rotated within the Rost. F. GAYLORD,
field prodaced by said magnet, of an exciter PARKER W. YAGE.
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