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To all wkom it T3y concern:-

Ee it knuwn that I, Nix ola Tesla, or lew York,
in the County ana State of Vew York, electricién, have in-
vented certain new and useful Improvements in rnethoéis of
an apparatus for the electrical transmission of Power and
I do nereby declare that the following is a full, clear
and exact description of the same,

The practiecal solntiAH of the prchlem of the
electrical con;;rtion-. and transmigsion of mechanicai
ener;y involves certain requirements which the apparatus
and systemg heretofore employed have not Leen capable.of
fulfilling,

%nch 8 solution primarily demands a vniformity of
speed in the m;tor, irrespective of its-load within itg
normal workin<s limits, €n the o*har kand, 1t ig necessary
to attain g-nreater economy of convera{on than has heﬁgto-
fore existed, +o construect cheaper, more reliable and sim-
Ple apparatus, and such thar al:! dengzer and disadvantapges
from thre use of currents.of high tension, which are neces-~
sary to an economical transmigsion, may be avobided,

This invention comprises a new method and appar-
atus for errect!nr the tranamdsaion of pover by eloct;;cal
ngency whereby many of the pPresent objections are overcome
and rreat oconouy and efficiency s=2cured.

In the pPractice of this invention 4 motor is ém-
Ployed in which there are two or more independent enerpgize
ing circuits through shich arec passed, in ths manner here-
inafter des2ribed, alternating crrrentsg, which effect a
Progressive shifting of the magneti:m or of the "lines of

-
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‘force" which, ip accordance *ith well Known theories, pro-
duceg the action of thn motér.

1v 45 obvioyg that g pProper Prosressive shifting
OT movement of *he lines op force nay be'utilized to set
up a moveisne (. Totarion ar either Q@lamany of the motor,
the armature or the fialQq Marnes, anq that jp the Currentg
direcfed thraongh the several circuirg Of the moior are in
the Proper direction ne comrmtgtgy for =he motor will pe
requireqd, fo, to 8void all the usval counmtating appli-
ances in t)e 8Ys'em, 1i.p mMotor cirenity 8re connacted d4-
rectly with zhoseoraauitable alzernating current zonarﬁf
or,  The Practics} resul?ﬁ of such a s8ystem, fig econdgi-

cal advantacea, and the Mede of 4 fonstructior and oper-

Pigures ltoy and 18 ., g% .inclnaive. are dia-
£ramg illustraling theo prinéipnl of the aciion of thig !;-
vention., The remaining Fipures a8re visws op the apparatug
in various formg by meang Of which the invention may be
carried ins+o offect anq whizh w11l be desc;ibed in thajr
order,

Referriqg Iirgt +o 3£§ure 9, rhich:}; a diagram-
atic ropresengztion of a motor, a fienerator anq connecting
circuits_in a4ccordance with the 1nvention, H ig the mo tor

ﬁggnd G the gengggtor for driving 14, The motor compriges -
& ring op annulus R, Preferably built Up of thin ingulateqd
iron rings or annular Platag, gso 48 t0 he as suscaptible as

ﬁ*poesible to va;iations in i;; Magnetic condition.

This ring i{g surrounded by four coilgs of insulateq



wire, Symetrically Placed, -and designat ed f:y Coc 2 or,
The dia:xetricslly Opposite coils arg Cannected u: s0 ag to
Co=operata in pairs in rroducing frae poles on :iime:ri‘csl-
ly oppcesite Paris of the ring, The four frec ends thusg
lett are connacied o terminals T T.T' T' a5 irndicated, - N

Moar she rirg, ana preferably irdide ,» it, thero is
: monnte_d o ‘:m axis or shars o mrrietie digk n Cniorally
circulaf in shape, but having ¢wo Segmanits cug sw:\;/ as
show:. This disk should tuwm froely within the rirg R,

. The feneratoriG isc of = or A rary “Zpe,that: shown =
in tke Present ingtancs havirng rialc Mrniets N S and o
eylirdrieal Armature core A woung with the two coils B B,
The frae ords ol cach goil .are carries through :I;'S'fshaft_ﬁfi
a' and conniected respectivaly 49 irisulated contact rirgs
bbd'yp', Any convenions form of collector or brush
bears on cach Ting and forms a terminal by which the cur-. .
Tent Lo and from the Tine is conveyea. These terminals

S

xre conrgacted 4o the:tormirals of the M0i0T by the ﬂros&ﬁ
N e

ard L' ir the manrer indicated. xhereby two complete cire

4 gsts

cuits are Tormed, ono mcluding, 83y, the coils B or theg

Emorator amd ¢! gr 0f the rotor, ad the other the re=:.’

maini:}"g coils B' mud € C of the fonerator ang thomotor, - -
It ranaing now to explain the moda of operstion of
this system, ang for this purpose refererce is made to

diagrams Firures 1 so 8 wid 1% 45 8% ~or ap 1llustration - ‘-

of the.various phaseas through which shae 70ils 0f the gn= =
eralor pass when ir oporation, ad the correspording ad

result ant magnetic changes produces in the motor.
B = - :

3



The revolution of the armature of the ;rmerator
betwoen ihe ficld magnsts K S obviously produces in the
coils B B' altemmsating curronts the intensity and direction
of which dzpmad upon well known laws, Ir the position of
the coils indicated in Pifure 1, the curremt in the coil B:
is practically rnil, whercas tha2 20il B' at the same time
is developinr i¢3 msxim:un carrert, and by the nems_indi-
cated in dhe description of Figure 9 the circuit including
this coil may 21z0 include, say, ¢the colls C C of the mot o,
Piguare 18, The result, with the proper cornections,
would be thre mapnetization of the ring R, <he polas beirg
oni the 1lirne N, 35,

The same order o?f cornnestions ‘boirr- observed: be-
twezon the coil B and tha coils C' 2', the latier,vhen Srav-
ersed by-a currant, tend to "ix the poles at right ,.v&ngles
%o the line N S of Pigure 1%, 1t results therafors, that
when the geonerator coils have made one-eighth of a revo-

lution, .reaching the position shown :_j.n Pigure 2, bgg.h psi_x;f'.:;

of coiis C and C' will be traversed by ewrrerts which aet ..

in opposition in so fxr as the loca‘ ion of the poles is -
2 oY i
coricerned ‘l‘hc position of the poles will the"etor-

detominecd by thc resultant effects of the mapgnotizing
a-ces o" the -olis, t‘:st is o szy, it will advance along

fe i, ~-=. X
the rirg to 2 po..i’ion correosponding to one-siphth of ?.bc

revolution of the armaswre of the gencrator,

‘In Pigure 3 the mrmasure of the generator has pro-
v
gressz2d to one-Zourth of a revolution. A%t +he point indi-

catad the currert $n the coil B is maximum while in B
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1t is nil, thke latter coil being in its neutral position.
The poles of the ri=g R in Pigure 3% will in con \sequence,
Sc chiféed to 2 posi’.ion nirté’.y degrees fron that at the
start as shom. The condit' ons existing at ecach succes-
sivo aig}*‘h of c¢re revolution are in like manner showm in
the rana.nir.c‘fig'are;. A sbor refernrc; to the; »i gures
will suffice %o an 'ndarstanding of ’.h‘eir sl priificsance.
Figures 4 md 4% illustrasc the conditions which exiss
wha the ponerator armasure has completad threc-eighths of
EY rovolgtior.. Eere Yoth coils are gonerailirng current ,but '-_'
X e 3+ By
the coil B' having row onterad the opposite field is gmer-'-
ating a currnt in the opposite direction, having the op=-
posi ta»ﬁengnetizinc .e‘;{fe':t.. Her.cch‘.he resultant polos

#1111 be on ¢he line N 8 as showm.

In Pigure 5 and 5% onc malf of one revolution has-

¥ 4’ o

tcer complcted with a corrospondiv.c ‘movemert of the polar™:

lirie of ¢he motor. In this phase coil B is in its neu-

sral vosition while coil B' is c.m"-«t irg its maximum cu"

S =3 “,‘E‘ : 4
rent; the cuwrront beir.c ir the su"c direction as in l’ig'.n'o

‘. o
e

»In Pigere 6 the srmatwuwre has compl c‘.ed fivg‘-,-eig.h hrg

v
'.luj.. L

..dlu..‘:

o® a ravolution. In this position ~oil B' develops LNREpe

loss power ful '-.xr-snt, tut in the seme direction as botore.

'rhe ccn ‘B on the otbor hard, having ontercd a figld of :
oppositc polarity, generates s ecurrert of opposite di-

raction. The resultans poles will therefdre be on the
K Ei

Y.

-é.’-":

line M S Pigure 6%, or in other words, the poles of the
ring will be shifted along ~ve-cighths of its periphery.
%, Pigures 7 and 7® in the swme manner illustrate

S



the phasecs of the gonierator and rirg at trec-quarters of

»oe

a2 revolution, ard Tipures 8 and 8% those a%t scvern-eirhts
ol 2 ~evolution of tho ponerator armasure. These Fipgures
will be readily undarstood ©rom the foregoing.

Whon 3 complote rovolution is accoziplished, the .
corfitions oxiating as the start sre reestablished and <he
same action i3 repested for the next std all subsequent
revolutions, and in (:ei;.ersl, it +i11 now be seen tha.t cveryi
revolution of the armasws of tha generator produces s
correspondirg shiftivyr . of the poles or limes of force a-
rourd the ring,

This orroet{is utilized o produce the rotation of
a2 body or.armaturs in A vari ety of ways, For exmpi"o,
applying the principle above deseribed o the app arstus
shown in ¥iguroe 9: the disk D owirg to iss terdoney to
assume that position ix shich it embraces the greatest
possible number of magnetic lincs, is set in rotation “ole
lovwirg thg motion of the lires or the points of greafest

attraction.

The disk D ir Pigure 9, iz shom nz cut away on

3 <

oprosite :sti'.dcs, but thié will rnot be "ou.r.d essontial $o

its oparatisn, as sa:gircular disk, as indicsated by dosttod

lires, would also be maint2ined in rotation. This phe- '

3 e

tribdutable ¢o a certain irertia or

~

r.o:xcnoﬁ 1; Probably at
resistance inherent in the motal ¢o the rspid shifting of
the lincsiof force through the ssme, which results in a
continuoud tengontial pull upon the disk that csuses its-
rotation. This scems to be confirmed by the fact that a
circnlar ‘disk of stool is moTe erfcct‘.}.vely rotated ﬂ"m
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one of s0ft iron, for the reason that +he “ormer is as-
swazd ‘o pogaess A greator registarnce to the shifsing of
the magrictie lines. |
In {11lugsrasion of pthc:' forms o® apparatu; ty

rzars o’ ﬂhich this ir.ven‘.ion My be carricd out, reference
is now mado vo tho remairing figuras o0 the dravirgs.

;‘-Pigure 10 is s view in clevation and part'verticﬁ
section of a motor. Pigure 12 is a top view of the ssme
wish t}’:c M 2d in section and oxhg.pizing a diagr‘sg: of t!}%‘
conne;iior.s. Pigure 11 is an end or side view ;1' the
gonerator with the fiolds in scetior. This form of motor
may b%__used in placg of thas deseribed. s ) ﬂ?:

D i3 a cylindrical or drum armature cora, which

for obvious reasons should be split up as far ssgactica--‘

.~ e .
ble 0 prevent the eirculation within is 0f cwrronts of

induction. The cora is wourd longitudinally with twyo

coils ¥ BR*, the cnds of which ara rnapectively conr.ect.e 3

»-_ ‘F’

»'b

to msula‘.ed contact rirgs 4@ a4 d' d' carricd by the uhsft

N
.
M

};!.‘l:i,-

8 upon yhich the armature is mounted.

o
L e
1 5"45

#£The armaturs<is arranged to.revolve wisthin” m -
iron shell R whith constitutes the ~ield mapgnet or ot.her_
eloment of the motor, This sholl ig preferably formod .- :

- with #¥slot or openi"hg r, but it ui’y be cont inunui‘ .‘S'éi;oﬁi?,

p

B etesid

by the dotted lines, and in this ovent it is preferably ;.
=

made of steol, ¢ is A so dns‘rablo that this shell  Fwl

= Se

should be divided up similarly to the armature and for
similar reasons,
AThe generator for drivirg this motor may be such ©

as thas shown in Mgure 11. This rapresonts an annular
- .- . '7 . 7



or rirg armature A swrrounded by four coils F F F' P', of
whick thoso diumetrically opposite are oorneocted in
series so that four fres ands are left shich are conncected
to th2 insulatec sontact Tings b b b' bt The ring is
mounted on 2 shaft a' between the poles N S.

The contass rirgs of cach pair of generator coils
are connosted 4o *hose of the mntor respectively by peans
02 contacst lrushes and the two prirs of conductors L L L'L'
as irdicatocd diamesrically in Fipure 12.

I¢ i3 obvious from a considerstion of the wreccding
Figuros that the rotation of the gererator ring produces
curronts in the coils P P' which, being transmiltaed o the
motor coils, impart <o the armatwe cors of the molor, mag-
netic poles which sre constantly shiftcd around the core,
This effcct scis up a rotation of the motor srmatwrs owirg

to tho attractive Zorce betwesr the shell R snd the poles
Puply . A&
- z . B = e’

of the srmaturns, but inasmhcn ss the coild in this ‘case

move relatively to the shell or field magnets the movoment

-
ive movement of the poles,

of the coils is in the opposite dircction to the progresa-...

&

B

Oth cr srrangemonts of the coils o both gunerator
md motor are possible and a greater number of cirduits
may be used as will be seen in the 4wo succeeding Plgures. .

“Pigura 13 is x disgramatic illustration of s motor - .

S <, e a3, B0
and a gonerator, conrnected and construsted in aceordance
with the invertion. Pigure 14 is an ond view of the

genorstor with its field magnats in section. = e

The *ield o the motor M is produced by/six magret ic
poles G' 3', secir2d to or grojecting from a rirng or

8



I S
erames H. Thosce magnets or poles are wourd with insulated

opposite
coils, those diamein c'.\llyA,o e.u:h othar being cd’mect@ed‘%n

pairs so as to Toduce opposite poles in each pai:'.t This
loaves six free cnds which arc conrected %o the tarminals
te. B - :

The armaturas vhich is mow.icd to rotate bciwoemn
the pola2s is 3 cylirder or disk D of wrought iron, on the
shaft &, Two sopments of the disk are cut away as ‘shovm.

The generator for this motor has, in ¢his inst ance.’
an armature A wourd with ¢hrec coils K K' K*® at 60 dogr»os
aparz. The ends of these s0ils are ~onnect 2d respoctively»'
to 1mu1g§_ed contact rirgs e e e'g'a® a7, These r'ir.gs' |

A:'. w?‘;‘
are conmact2d %o those of the motor in proper ordsr by

. re

means of collecting trushes ard six wires forming the inde-

pendent sircuits. Tho variations ‘.n the strength snd
™ _A

di rection of the curromds ‘.:'ans::i.ted 4
cults and sraversing the coils of the
st esdilym;:rpgrets‘qe shisting of the
force exerted by the polcs G°
aequently kaep the smsturn in rspid rotatione
ial adymtsc.e ot thia disposi‘ion 13 in obtaining tmre 3
pqucenﬁx;ﬁted and powsrful fiecld. The applicstion of thil

-

principle to systoms involving multiple cirecaits 5omr3n;.

will be understocd from this spparstas,

Rafcr'ing row to Figures 15 @nd 16: Figure 15 is
a disgrnstic *npresert ation o a modified disposition of % . :

+he. imentiom "’igure 16 4= a Yorizontal cross section

of ths motor.



In Liis cago a disk D, of mapnastic metal, preferably
cus away a¢ dpposite edpes as shown in dot teg iinoas ir the
Figure, is mcuntod so as t0 turn froely inmside 4wo stati_oii;
ary colls N' N® placed as Tight anrles to ore arother.

The coily ara pre."erably wourid on A frame 0O of inmsulatirg
material =g .H..i" erds are oonmrmestod 4o the fixaed temi-
nals T T 7Y o,

The generasor G ig a Topresitative of that ol ass
of aAtarnating currem = machines in which o stationary in-
due od cl-:.':.gn: is gloyed, That shown. -onsists of A:re-
volvirg pe‘:'-mar.ent or czlestro-magrmet A and four independont
statiorery magnets P P' wourd with coils. The diametri-
cally OPposite colls being cormect:d in.series ;nd having
their cnds scewred 4o the terminals ¢ ¢ ¢t' ¢,  From these .
terminals she currones aie led to tho terminals of zhoﬁ
rotor, as s.;om in ¢ie d;awirc.

The mode of operat ion is substansi ally the sme
as in the p"cvious cases. the ewrronts traversirg t.he“_'_&n_ils
of the motor having the effoct to surn the disk D, This
mode of carrying out she inverntion has the advantage of
i
dispensing with ¢-a sndi'r'zr, cortacts in tho system 7

In the forms of motor above desc"ibnd. only one

of tbe elemmzs, the :rma‘u-o or the ﬁald magret is p!_'g-

e

vidod 'i..b mc"r‘ zing coiis. It romains then to show howv
both elements rmy be wourd with coils. Roference i8 therpa
for e had togigures 17 mq 18, 5
Pigure 17 is an od view of such s motor with a
diagram of connections, Pigure 18 is a view of the gener-

ator with thg' field mgné:f‘.'a in scetion. In Figare 17 the

10



£igld mapriet of the molor consists of 2 ring R, p: -eferably
o thin insulated iron sheets or bands vith eight pole
viaces G' and correspondirg rocesses in which four pairs
of coils V are wourd. The diametrically opposisc pairs of
coils ar> conneo cted in series d ‘hn ‘ree onds con'zected
to four t-rminals W, “he rule to te :‘ollqned in o nnec~
ticn balirg the sae as rareinbefnre explained.

An armatiwwae D with ¢wo coils B E' at ripght mrles
+0 each other, iz mournted to rotate irnside of tho fie=la
magriet Re ‘E_he ends of the armature coils are zonnected
to t¥o pairs of contact rings d d 4’ d'.v

The poriorater for this motor may be of any suitable
xird ‘o produce curromts of the desired character, In_
‘.ho prescnt instance it consists of a ficld magnet N S »

mnd sn am’ure A with ¢ two coils al gh" wigl cs, the onds

£

‘"
of which ars cannccted %o four contast "1-133 bbb v

carricd by its zhals

The cirecult con cctions are es‘sblished between
therings oﬁ the gmerstor shaft and tbosa on the mo*o-:-.
sha®t by collec:ing brushes and wires as previously explain
ed. m order to propcriy mergize the'ficld magnat of. the

mctorr, howaver, the connections are so made with the arma-

ture coila by wires ‘l.:sdi'g shovreto that while the rolnts

oo -

. of greqtes?stzrs ~tion or greatest dnnsity of magnetied:
linos oé 5'orce upon the armature are shifted in ore drec-
" tion, ¢ h;:se; upon the 'icld magnet are msdc to progress in
sn opposite direction. In oth or rcspccts the operstion is’

11



" aescribed, ‘

<.

-

_i_dcntice.ll y tha same as in the other cases descriﬁed. g

-This arrangoment results in an increased speed of rota.tion; ..;
In Pigure 17, for example, the zermings of e_ac;h'

é;‘:z of ficld coils are connocted with the wires to the'éni-_ P

":xtzx'.‘-e"-oils i'n such way that the field coils_wiil msiAn’.ai;l'

o-posi‘c -)ol-s in sdvar.cn of the po"es of the arr.natu'rc. |

In the drawi ".rs the ficld coils are in shun ts to .

the srma;:ire, but. they msy be in gories or in independent

cire..its . . o o .‘Sé"

I 15 obvio.zs that ‘)‘c sama princlple mav be :p-',.-

plied to-:th'e various typical forms o!‘ motor hereinbe:oxjc

Fig.z:'c 19 is a diagram similar

lus‘“afir.g's modi ficat ion' in the motor,

t.he va. ious parsis ‘sre t."e sa'ne as 1" figure 9, except thst ;
.be ams*urc core o:‘ the. mot or is wound i‘h Lwo coils st .

"151‘ anglecs ‘o csch otl’*cr, the core bcir.g s vylinder or-

. "

dis.k." The 4wo coils form 1nde"cnd~n.. cloaed ltrcuit. s.

. This mr.c»:x.n. of closed 1nducnd eir cuits 'rlll be “ovmd *4
- .4\ . \l PR . .‘-_$ .- ’-4.
to give ve*y e:‘.’icicnt raesults,

¢

¥hen a notor thus co-s‘ructnd is not losded. but.

ruming freo *kc rotastion of ‘he srms* e is pvscticslly
e R . R ; .
synch"onous wi‘H ‘the rotation of ‘“e poles in the fi eld. -

and: “under these c‘rcu.—nstsncas very litsle currant is pers

'cep:t.iblo ir the coils 8 El, vt 1’ a load is sdded the e’fa‘,
spesd't'end.'_. to ‘,dimﬁ\ié‘: '.r.d the cur:":r.ts in tbe "oil xre
:sugmén‘ed so ¢hat ‘the rc;tary efoort is incrcssed pmpor--

: ;‘\ : = ’ . . : ' . ) e,

‘ions.‘ 017. .

12



Thig ;;:'incip"l of comstraction is obviously cap'a-
blz of many- :_xodi:‘i e_d applications, most of which follow
as a matter of course fvom the con st*uc*ions descridbed;
2o instance, the srmature or induced coils or those in
which the current are set up by induction, may bc‘_._held
stationary and the sltemating aurronts from the genori-
tor cor.dnc ed ‘"'ough the rotating indcing or fi-ld co0ils

-

by means of sudt ‘\ble gliding contancts. 1% is also ap- &

paront that she induced coila may t: movable mnd ¢he mag-

s

~

retic parts of the molor stationery. , b
An advantage and 3 characteristic feature of uot.o\'s
constructad and operated in accordance with this plan, is
shoir capability of almost instantancous "evnrssl by ‘.h;.?z
raversal of one of the energizing currents fron the gd’t-

avator e

,

S
Tris will be urderstood fron 2 ~gnsiderstion of

the workirg condisionse. Assaming the armature o b2 ro-,

tating in a certain direcstion ’ollowins the nov&cm. otltt!

shifsing poles, then let +he direction of the shi.r’inc be.

ravarscd vhich my be dane by reve rairng the ﬂonr.cctions

of one of the swo anergizing circuits,

17-1— mind ¢hat in s dynsao-nloctric machine the 2onergy de-‘é%
B

velopad is very naarly p*opor’.ionatn +o the cube of tho o
oy ),g‘

spacd, it is cvidcnt shat 2% such moment N ex?.raordinu'r

In.' "

power is brought 20 play in reversing the motor, In“sdeif‘

aition o <his the resistance of tho motot i3 veTy groatly

reduced at the mokent 0F soversal so that 8 rmach grester .

13



amount of current passes through the cnerpizing circuits.

The phonomenon alluded to, viz! The variation of
the resistance of the motor, apparertly like that in ordi-.
nary moiors, iz crobably tiribusable 4o .heﬂ variation in
the amournt of gs2lf-induestion in the primary or mex“gizir.g
circuis.

In liau of the Ticld marnots for +he motors sho:ﬁx
in the drawirgs 307t iron field magnots excited by a &n-
tinuou; current may b2 used,

This plan is a3 very advantagcous one, but i¢ is
charactoristic of a motor so operated ¢hat if the f-14
magricy be stronply onorrixed by its coils and the circuits
throuch the srmature coi'ls closad, ass&nir.g the gmer':‘s:;.or
to be runining a4 a certairn speed, the motor will rot ssart

buat if the ficld be but slightly energized or in goneral

-~

Py

ir. such condistion that t:"i:c magrietic in?‘luence of tho arm-
ature preponderates in detemiring its magrietic condition,
the motor will start andiwith sufficient-enprent, will “reach
its normal or maximum speed., For this resson it is de-
sirable ¢o0 koep, at the start and until the motor has
attained its riormad spcd’ﬂ, or riearly sof t¢ha f‘icld clr'giit‘ ’
open, or %o pormis but listle current ¢o pass through it.
Another characteristic of this fbrm of motor is
that -its dijfcc: ion of ro;..n_t_._!.on is rot f'everaed by revernél»-.
irg the direction of the current through ita £i2ld coils,
for the diipction of rotatior depends, riot upon the polare
ity of the ficld, but upon the direction in which the
poles cf tho armature are shifted. To reverse the motor

the connections of 2ither of the enerpgizing circaits must

14



I+ will be found if the ri=2lds of both the gener=-
ator and motor be strongly criergized, that starting the
generater starts the motor, and that the spced of the
notor is incressed in synchronism with the generator.

Motors comsiructed and oparated upon ¢t his princi-
ple z\;-.int.ain almost absolutcly ‘.hc. same speed for all
loads within their riormal workivg limits, and in practice
it will o observed that if the motor is suddenly ovaer-;
load:d ¢o such an 2xtcert as to check its speed, the gpeed
o? the gonerator, i its motive power be not too grest,
in diminishad-synchronously with that of the mgggr. ‘l'hqg}o
vqu!lit.ies rondear this narsicular form of motor very usorﬁf
mde:';. certain conditions.

With this description of the raturo of the invm‘."{-b’:;
and 0of somr of tha various ways in which it is carried

into effact, sttonsion is called $o certain characterist=:
B B wk #

ies which the spplications of the invention possessz, snd

¢he advantages which it offars.

' - ¥
. nE 4
In ¢his motor, considering for convenicnes that:

N
represonted in Figure 9, it will be ohserved that sineo:}g&

disk D has s tcndoney to follow continuously the Pointg;‘.‘,’%
- - R
grestest atiraction, and since these points ara shifted’

arow:d the rirg once for eath rovolution of the .u‘ustm'_g"“

of tiie gmerator,. it follows that the movemeny ,°‘.

D M1l be synchronous with that of thz armature A. This

featice will be Tound to cxist in all othaor forms in wich‘_g;'

Bt g

one’revolution of the armature of the gonerator produced

ls



a shifting of the poles of the motor th rough thrae hundred
and sixty doprezs.

In ¢he particular modification shown in figure 15,

3

or in otrersconstructed ér a similar plan, the number of

-~ .t

alternating impulses rasulting from one revolution o® “he

genierator armature is double as compara2 with the preced-
irg cases and the polarities in the motor are shifthd-
arownd twice by one ravolutionr of the gonerstor srmature.

The speed of tho motor will, tharefore, be twieo that of

o e K3
o -7 -

the cmérator.
The smme result is ovidaortly obtaired by such a

dispositior as that showmn in Yipure 17 where the poles ofﬁ
. St N ' >N B+

both clements are shifted irn opposite dirvections.

Again, considering the 2pparstus illustrated by

- P
- ~ L .
> o i 2

figure 9, as typical of tha ir.ver.sioh, it is obvious that
sirce thz atiractive effect upon the disk D is greatest

shn the digk is in its proper rclativa position tc the

- 9 Y,

e

poles d;velopcd in the rirg R, that {5 %o say, when its
ends or poles irmediately follow thnsc of the ring, the

spead of the motor for =1l loads within the nomal "orkirég

-
<

limits of the motor will be pracsically constant.

I+ is clearly spparent that the specd can never V
exceod the arbitrary 1imis as detcr:;ined by the ce;\:ei'nor;"?f
urid also ‘hat within certain limits, 3t least, the speed

of the motor will be indepordeont o".the strength of the

currant .
I+ will riov be more readily s2en from the above
desc;;_::?.}on how far tho requiroments of a praetical system®

18



of

Tectrical transmission o?f power are realized by this

invertion. I+ secures:—

Pirst, a uniform speed under all loads within Sha 7

normal working limits of thc motor without the use of .ﬁﬁ
- - ; E el
suxilisry rcgulator. ' ’ * i

Sescond, synchronism between the motor mid g‘enerat or.
. fi

Thir rd, g"cstﬂr cf:‘i-i-'m:y by tl*e more dircc‘t appli.-'_:

i .-

cation of the curront, rno cormutating davices being re-

quired on either the motor or poner:tor.
4 <

Fouwrth, ché';pness and sim*:xlici‘,y 0® me-hanicul egnl :

st raction.

2§24 ‘.!-e Jespability of ea.sy management and con=
2% F7- T
trol. ‘

Sixth, diainution of dmgsr from injury to permnﬁ_“"

ard :_pp aratus. )

These motors may be run in series, muliiple e

or mult iplae scri-s urider ~ornditions will ur.d-rstgod by
& <-L‘ il

thogz skilled in thn art,

LY

Tha means or devices for carrying out the prindﬁﬁ"gj

of this invention may be varied to » far groate extontl ey
i 3 ’% %§:-

cuits- through which the operating currents are’ dirccte&'_._

in the manner described. By *independent® it is not im-.,-,;

2liad that the circuits are necessarily isolated from: - %

"?v P "
onc ‘mnoth or, for in some irstances thers might bc clocs ri.

5‘

‘1,

cal cornncctions teitween them $o reogulate or modify the
action of the mo%tor without recessarily producing a rew.
“9:1 B aad .- <3

or different action.

17



S+ s w0, new 1o prodnce the rotation of a imtor
by 1nf°rm1*#en'ly shit'inp the poles of one of its elements
This has heen done by rassing through independent rnep-
Rizinpg coils on oné 07 *hn elermansg, tha c‘.:-r!-e.ntwi'ron 2
battery gp other sovrce aof direct or continHOﬁa currénts,
reversing sﬁch eUrrents by snitable m2chanienl appliances -
80 that +hey are direcred throuzh the coilg in alternately

e

opposits directiona. In such cases, howsver, the poten-

tial of the enerzizing currenty remaing +he same, thajr

direction only boing rhanred. According to the Irresentg.

Y
el

1nven’.wn. on tke gthrer hand, <4rue altematin;: currents arn
emnloved and the invention constgty in the mndn or m2thed
of an apy ‘ATrAtus for n%ilizing suek cnrre.'i-ts.
The :lifferencs Letween +he two Plans and the ad-
vantages of this one are obvicns, Ly rrodveing an alter-
‘ " 3 =F
nating currang each impvlse of which involves a rise and-
fall of noten-=t Rl, ks exact conditions or the aenarator
are reprodvcs:g‘ in the mtog', and by such euvrrentsg and thg&
consement produvction of resultant polssg tre rrorression
of the poles will be continuors and not intormittent. In
addition to *._!1“33. the nractical dirficuliysof !ntermptii%'
or reverainn; & current of any considerable strongth is
such that none of the devises at p;resent knom could be .ﬁ
i 7 y s

made as economically or practically effect the transmiss-

ion of power by reversing, in the manner described, a con-

tinuoua or direet cuvrrent « P oy
»i.' \“ " »

In go tar. then, ar the plan or aeting vpon one
elenient o the motor is coneerned , my inventfon involves
i
tha vse of an alternating as‘distinmaiared rron a reversed

current or 8 current vhich while contintors and direct is

18



shifted from coil to cail by any form of comautator, re-—

verser or interrupter., With regsrd to tiat part of the in-

vention #hich consgists in acting tron both elements of the -

I

motor simultancously, the uvse of oi ther altarn;ting or

raversed currents i{s within the scope of thc_inveﬁtion al-.

o - : " i s

thouish the uge of reversed currents is rot regavdad as of
mich prac<ical.imrortance.
-~ Claimg:-

1. The method herein described of electrically

transmitting rower which consists in prodvexnﬂ a continu-

L . -

ously progresaive novement of the polarities of efther or
both elements ( the armature or field masnet or magnets )
of a mogor by developing alternating.currants in independ-~
ent cirenits ircluding the rmangnetizing coils of cither J;
both elermants, as horain sat forth,

2.2 The combination with a motor conﬂaininn'igpa- ’
rate or independent circuits on the armature or field or
toth, of an altamat ing gurrent renerator containing induced.
ceircuits connsctad independently to corresronding ecircuits
in the motor whereby a rotation of the sensrator produces
a prozresqivo shifting of the poles of.the motor, asgﬁereigi
described.

3. In a sysgtem for the e'ectrical trananisuion ot

power, théﬁbomb!nation of a motor providcd with two or mor01

indopendent masnetizing cnils correaponding to the moter

coils and circuits conneecting directly the motor anrd pene-
. ;'? *? .t_; ._i
rator coils in such order that tl: c¢urrents developed by
‘the pmenerator will be passed threush the corresponding mo-
tor coils.and thereby procduvce a propressive ahiftirg;ar the

poles of the ~otor, as Lerrin set rorth.

19



4, The canbinatzon vith a motor havins an annular

or ring shaped field and a cylindrieal or equivalent arma -

ture, ang independant coils on ths field or armature or
“both, oi‘ an a.ltarnating current generator hav:mg corres-

rondingly 1ndependent cozls and cu-cuita including the

genarator coila and corresponding motor eoils in such -
mamer that the rotation of the ponerator causes a pro-
_Eressive shifting of the poles of the motor in ths man-

ner set forth.

S, In a system for the electricnl transmission of .

power, tho combinauon of the rollowlng 1nstmmenf:slitiss ,

to wit: a motor caposed of a disk or its equivalent mount
ed within a ring or annular field which is Provided withil
magnetlizlng coils connected in diamet rically opposit.e
pPairs or groups to indapsndent terminals, a generator ¢
havinq? induced coils or groupr of eoils equal 1m’humbeﬁi€-‘_§;,~_,-f
to the pairs or groups of motor coils and cireuits eon-

mcting the temlnalc of said coils to the terminnc of j,rg

,‘<

~q -

the motor respactlvely ard in such order that the rota=-
tion of the generator and the consequent produet ion 6!'

dternatlns current.u in the respecuvo cireunitsy pmdncolw

a progru.zvg movement of the polarities of the motor, as .

hereinbefore descrid od,

.

eﬁ The methodherein deseribed s?f operat mg eloc-

tro nagnotic motors which consists in produeing a prosru

sive nhirting of the poles of its amaturo by an alterna-;-:

ting cnrrent and enermzing its field magnaets by a con=-

tinuous ecurrent as set forth,

R

'I, The canbination with a motor containing indepen -

dont. 1nduc1ng or energizing cirecuits and elosed indueced
20



circuits, of an alternating current penerator raving in-
duced or jeneratins; circuits corresponding te and connected

with the enerpizing circuits of the motor, as ‘sét forth.

3.” An eiectronamnetiE motorrﬁaviné:its £leld maa?ﬁ
| e
nets wornd with independent coils and its armature with.©

independent closed coils in combination with a source of

: &7 “éi- =2 s i - -
alternatinz currents connected to the rield coils and cupa-£
ble of prosressively shirting the poles of the field mas-

net, as get forth,

7 D
WJJ‘*
New York, 7 11333
= &

Signed in- thesonce of

‘;Morlve, :,"I'n.ntz:{
Fra—te @. 77

This is the gpocification referred to in tre afl-

ridavit of Mikola Tesla, hereto annexed._ and sworn to

before ms this M:z day orW 1388.
W.% ?ayla-nﬁ,
y

22ef. G5,
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