UNITED STATES

PaTenT OFFICE.

NIKOLA TESLA, OF NEW YORK, N: Y., ASSIONOR TO THE TESLA ELECTRIC
COMPANY, OF SAMR PLACE.

‘DYNAMO-ELECTRIC MACHINE.

SPRCIFICATION farming past of Letters Patent Io. 390,414, dated October 2, 1588,

Angtioarion ol Al 23, 1682,

To all avleons iEinyy concern:

 Be itknowmodbat. Iy Nikora TrSLA, & sub-
Jject of the Buiperotsof Anstria, frors Smiljaa,
1ika, berder. country of Aunstria- Hungary,

§ now residing at-New York, in the connty and.

! S{a.te'nfﬂewg;?@m'k,‘.hnve lnvented eerinin new
and usefnl Tmproyenrents in Dynamo-Electric

Machineg,;of :which.the following is » specifl-.

cationysreference-being had to the. drawings
10 nccmnpnnying‘n_nd"{ormi_ng n part of the same.
In certatn-patentsgranted to Charles F. Peck

and myself—notahly in Patents No. 381,868
and Nou382;280;Miy 1, 1888—1 have shown

anddescribed a plan-of covstrueting and oper--

ts ating motors, transformers, and the like, by al-
ternating -earrents -conveyed through two or
more. {ndependent cirenits jrom & generator
having®sueh reélation to the motors or travs.
foriners ‘as:to profduce therein o progressive
a0 movehent:of. thesmagnetic poles or likes of

.foree. In the said ‘applications the descrip-

tionsaind-fllustrations of the generators were
confincd-tn-thosetypes of alternating carrent
wachine inawhich the enrrent generating coila

25 are independent orseparate; bint 1 have found
that the-ordinary forms of coutinuons current
dynamos now in usemay bereadily and cheaply
adapted to mysystem, or otilized both as cou-,
tingons and alternating current generators

30 with bat slight ¢changes.iu their construction.
The mode-of effecting thisforms the stibstance

of my-presentapplication. - .
(ieneralty stutgdythe plan pursnod by me in
carrying-out:thissmvention is o8 follows: On

35 the shalt of nigiyem: generator, either in place
of or in addition to the regular commutator,

- [ secura:asnany pairs-of insulated collécting-
ringsas thereareciyenits to beformed. Now,

it, will-be-anderstood- that in the operation of

40 any dynamo clectricgenérator the carreatsic

the cails:in their movement through.the field -

of force:mndergo:difficrent phases—that is to

say, atdifferens positions of the colls the car--

reats have, tcertain - directions and certain
45 strengths—and thatin my improved motars or
transforimers it is necessary that:the currents
in the energizing-roils should undergo a cer-
tain order of variations fu strength and direc-
tion.. Hence, the farther step—viz, thé con-
sc nection -between the induced or generating
coilsof the machineand the contact-rings from

-taining an armature with separate coils con--

ferlal No, T1.0%5, (Famodol)

which the enrrents are to be taken off—will
be determined solely by what order of varin-
tions of strength and direetion in the corrents
is deslred for producing & given result in the 55
rolectrieal translating deviee. Thismay beae- .
complished in various ways; but in thedraw-
‘ings I have glven typical instances only of the
best and most practicable waysof applying the
{nyontion to tbree of the best-known types of 6o
machines, in order to Jlinatrate thq principle
and to enable any one skilled fn the art to ap-
ply the invention o any ather ease or under
any modified conditions which the circam-
stances of particnlar cases way require.

- Figure 1 i8 & diagram {llustraive of the.
mode of applying the inveation to the well.
koown type of elosed or coutinnous eircuit
machines. Fig, 2 i8 / pimilar dingram con-
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70
nected dinmetrieally,. or whet is generaily
called an ** open-circuit’? machive, . Fig. 3 is
a diagram shawing the application of the in-
‘yention to n machine the armature-coily of
which have a commaon joint.

Referring to Fig. 1, let A represent oncof my
improved motors or transformers, which, for
convenicnce, I shall designate a *‘converter,”
which cousists of an annular core, B, wound
with four independent coils, C and D, those 82
dinmetrically opposite being counccted to-
gether 60 88 to co-operate in Pnim in cstal-
lishing (ree poles in the riug, the tendevey of
each pair being to fix the poles at ninety de-
grees from the other. “There may boan aroia- 85
ture, E, within the ring, which is wound with’
coila.closed upen themselves. The object ix
to pam throogh colls € D currents of sach
relative strength nnd divection as to produce
a progeessive ahifting or movemenl of thy 9o
pointe of maximn magnetic efect ground the
ring, and to thereby mainiain a rotary niove: ..
ment of the armature. 1 therefore secure to.
the shaft B of the geoerator four insulated
contact-1ings, & 3 ¢ d, opon which [ eause to 95 -
bear the collecting-brushesa’' b’ ¢’ &, connected .
by wires G G H H, respectively, with the. .
terminals of coils Cand D. | SR

Assume, for sake ‘of illystration; that the -
coils D 1D are to receive.the maximum and
coils C C at the same instant the minimam
current, so that the polar line may be midway
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belween the coils D D, the rings a b would
thereforo be connected to the ecnlinuouns ar-
mature-coil at its neutral points with respect

to the field or the point corresponding with

5 that of the ordinary commutator-brushes, and

- between which exists the greatest differeuce

of potential, whiie rings ¢ & wonld Le con-

- nected to two poiuts in the coil, between which
exjsts no difference of poleotial. The best re-

10
‘neetions at poiciy.equidistant from. one an-
other, as shown. These connections are easi-
est 1oude Dy using wires L between thétivgs

-and the loops or wires J, coanectingilié ecoii I.

§ to thé'segmebts of the commntator K.: When
the converters are made in this manver, it is
evident that the phases of the currents in the
sections of the generator-coil will be repro-
duced in the converter coils. For example,
after turning throoghi an are of ninety degrees
the conductors L L, which before conveyed
the mdximum éurrent, will receive the mini-
mum. corrent by reason of the change.in the
position of thejr coils, and it is evident that
for the same reason’ the current ju said- coils
has gradaodlly fallen fromn the meximuim to the
minimum in passing through the are of nlnety
degrees. In thie apecial plan of connections
the rotation of the magnetic poles;of the con.
verter will be synchronous with that of the
armature-coils of {he generator; nud the result
will be the same, whether thé energizing-cf-
cuits are derivations from a continnous arma-
‘ture-coil 6r from independent coils, as in my:
previous devieea, : :
I have shown in Fig. 1, in dotted lines, th
hrushes M M in théir proper normal position.

0.
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In practice these brashes may be removed
from the commutafor and the field of the gen- .

40 cralor excited by an exteroal source of cut-
reul; or the broshes may be allowed (o remain
on the commutator and to take off 4 converted
current 40 excite- the field, or to be used for
other purpoees. L '

In o certain well-known class .of machines
the aratore contains a number of coils the

45

terminals of which counect to commutatory|

aegments, the.colls being connected acrosa th

arpiature io paics. - This type. of machine is
50 represented in Fig. 2. In this machine each
pair of colls goes throngh the same phuses as
the coila in some of the gencratora I have
“shown, and it is obviously only necessary to
utilize them in pairsor sets to.operate one of

55 my converters by extending the segments of

the commutators belonging to each phir of

cotls and -causing a collecting-brosh to bear on
the continuous portion of each segment. In
this' way two or wore circuits nay be taken

60_off from the-pencrator,.eachi including one or

meore pajra or sets of 20il§, ad may be-desired.

In Fig: 2 T'Irepresent'the armatare-coils,
T T'tbe poles of the field-magnet, and F the
shaft carrylng the coinmutators, which are ex-

sults will .be obtzined by making these con-.

anch coils either directly—as when they are

tended to forin continnous portions a b o d. 63
The brushes bearing on tlie continuons por-
tions for takiog off the-sliernatiog cutrente
arc represented by ¢’ ¥ o . The collecting:
broshes, or thoss which may be used {o take
off the direct currest, are designated by M M.
Two pairs of the armature-coils gnd their
cominutators are shown in the figure asbeing
atilized; but all may be utilized v o similar
.manoer. Co )

Therc is another weil-known type of ma-
chine in which three -or more coils, A’ B’ C,

7o

- on-the armetare-liave & cimmon Jjelnt, the

_free ends being conneécted to the Bogmentaof &
commntator, This form of generator is illys-
trated in Fig. 8.. In thia case each terminal
of -the generator is connected directly or in
derivation to a continuous ring, ade, and col-
Iecling-broshesa’ b’ ¢, bearlng thereon;take off
the aiteraating cdrrents thil operite the mo-.
tor, . It is-préferable in this case to employ s
motor or transformer with-three energixiog-
colls, A¥ B (", placed sywunetrically ‘with
thiose of thé generator, and the circuits from
‘the .Jatter are connected to the terminals of

8o

.atatlonary—or by means of brushes ¢’ and con-
‘tact-rings ¢. Xnthiy, as inthé other cases, the
ordinarycommutator may be used on the gen-:
erator, and the carrent takea from' it ntitized:
Tor exciting the generator fiold-magunets or for
other.purpoges. .. . ' S :
. “Theso examples sevve taillastrate the prio.
ciple of the iovention. It will be observed .
that in nuy case 1t Is necessary only to ndd the
continuous contact or éollecting rings and to
eatablish the connections between them and

95

the sppropriate colld. -
- It-will be understood that this invention is
applicable to other types of machlne~-as, for
exawple, thoso by which the induced collaare
stationary aod the broshes and magnet re-
volve; but thie manner of its application is
-obvious to one skilled jo thé art. -

Having now described my inveution, what I
claim fs—" - ) N

.1, The combination, with a converter-hav-
tng independent energizing-coils, of a conting-
ous or direct current dynamo or magaeto ma-
chine, and intermedinte-circuits permanently
connected at cuitable points to the indoced or
gen?‘mting coild of the generator, a8 heréinset
orth. . . . - o

2. Tho combiuatiou, with & converter pro-
‘vided with independent energizing-olrenits, of °
& contionous or direct enrrent-generator pro-
vided wilh continnons collecting - rings econ-
.nected in derivation to the armature-coils to
form the terminals of cironita corresponding
to those of the couverter, sa-herain set forth.
o ' - NYEOLA TESLA.

Witnesses: ' ' T

RoBT. F. GAYLARD, '
FraxE B. MumpHY,
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