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TO ALL WHOM IT MAY CONCERN: -

Ba it known that I, Nikola Tesla,of Smilsan Lika
it Araslsnsy b Rokinosy = he .&no.-/w,ﬂ--,,u-..(.i-&-b fa-m:-.,%“
Border country of Austro HungaryAhavo invented an Improve:
ment in Dymamo Elsetrie Machines of which the following is
a specification: -

The objeet of my invantion is to provide an im-
proved mathod for regulating the current on dynamo elactrie
machinas,

In my improvement I make use of two main brushes to
which the ende of ths helices of the fiald magnsts are con-
neectdd and an auxiliary dbrush and a branch or shunt eon-
nection from an intermsdiate point of the field wire to the
auxiliary dbrush. The relative positions of the respactive
brushes are varied either automatically or by hand, se
that the shunt becomes in-operative wvhenm the auziliairy
brush has a e¢srtain position upoa tha esaautator; bdut when
said auxiliary dbrush is moved in its relation to the main
bruahes or tha latter are moved in their rolation to the
auxiliary Brush, the eleetrie conditiom is disturbed and
mcre or less of the current through the field helices e
diverted through the shunt, or a current passad over sald
shunt to the field helices. By varying the rolative pog=
ition upon the commtator of the respective brushes auto=
matically in proportion to the varying electrical condition
of the working circuit the current dsvelopad can beé rogula~
ted in proportion to the demande in the working circuit.

Devices for automatically moving the brushes in



dynamo sleectrie machinos are wseill xnowr;, and thoss made use
of in my machine may be of any d:sirsd or known character.

In the draving:

Fig.1l is a diagram fl1lustrating my invention show=-
ing one core of thafield magnets with one helix wound in
the same direetion throughout.

Figese 2 and 3 are diagrams showing cno core of the
£i91d magnots with a portion of the nalices wound in oppos-
ite direections,

Figs. 4 and 5 are diagrams illustrating ths eleg~
trie davices that may be smploysd for automatically adjuste
ing ths brushos and

Pig. 6 is a diagram illustrating the positions of
the brushes when ihs machine is being energised on the start.

Pigs. 7, 8, 9, 10 and 1} are diagrams that furthar
11lustrate my invention as hereafter described.

8.and b are positive and negative brushes of the
main or working eireuit, and ¢ the auxiliary dbrush. ZThe
working eireuit D, extonds rrom the brushes a aid b, as usual
and contains @lestrie lamps or other dovices D-1 oither
in series or in mluplo?‘ire ¥, -1 rdpresont the rfilae
hollcoc. tho ondo of 'hlch are connseted to tho main brushew
&,and b. : fh. branch or shunt wire ¢-1 ottondo from tho
auziliary viieh e,to the: eireuit of 'ha*riald helicos :%d
is connscted to the sams at an intermediate point X. H_
ropresents the commitator with the plates of ordinary con-

struction,



It is now to be understood that when the auxiliary
bru_,h s. ogupio. _:such a poaitiqg_: upon the commut ator that
the olsciro-mplive foree batwsen the brushes ¢ and b as
the resistance of the circ_u!.t a8, X, e-1, g.i; to the re-
sigtanes of the gircuu:g. M-1; 61, 2." B, the potentisls of
the points X and Y will b; oq@l and no current will flow
over the a.u:iuary brnch, but when thibrush e, ocenpiu. s
airferent ;ou.tion, the potouti.sls of ¢ :hs points X and Y
will b* differant: and a eurpent will flow ovar the Juzil-
fary dbrush;to or from the commutator, éecording to thé’rel-
ative pouuoa of the brushes. If a;or instaneo the eon-'
mutator spaceo betwssn the bru‘hn a and . when tho uttor
is at the ﬁntnl plut*ﬁh uuum«?’. enrront wu?
rlo' from the point Y over the shunt ¢.to the brush > t.hno

ctr—mgtheng. the eurroqg in the part l-l. and partly"

tralizsing the currint in the part N; but if the spsce b=
tween the brushes a and ¢ is inereased, the current uu
flow over. @o muhryégrmh in an opposite diroetio@am
the curront ln l will be strengtheoned and in Il-l partly

noutruiud. By combining with the drushes .. b, and c aay

kuon autonjftu roguut}% mdhanhn, ﬁo eurrent dovol
can be regulated in proportion to the demands in the 'orkﬂ--
ing eireuit.

The parts M and M-1 of the fivld wire may ba sound
{n the sams dirution, (Ln this case thoy are arranged as
shown in Pig. 1 or the part N may be wound in the oppg”d.to

direction as shown in Pigs. iud &)



It will be a.pparept that the reospsctivs cores of
the ";.leld nﬁg.gmta' aro cul;.)ect.ed to thd nautralisging or in-
tensifving effects of the eurrent in the shunt through e~-1
and gxa mggotimb’gr the _:;fore- w{iﬁll be Qgrtial!y noutraliged
or thy point of groatest magnet i:ll shiftaed, so that it will
be more or luc remote rron or approa.chi.ng to, the armtuﬂ,
and hence thi aggragate ouorguing act Len. of the ti.olcf
magnots on the armatures will ba corraspondingly varied.

In the fol"l%}ndlcatod i.n_&l“?lg. 1 the reg%htlon is orrogod

by shifung the point of groatsst magnotism, and in Piga._a
and 3 the sams effact is produced by the action of the éur-
rent in thoéihn?t mliug'ghmugh the p_ogtullnu M@o, B

In Pige. 4 and B, A-1, A<l, indleate the mui't‘m’:‘-h
holder earrying the mn bruohon. and C. tho au:u.lary bruoh
holder earr?ing the autntary brush. I'huo brmh holdere
are movable in ares concentrie with tho eonter of the com-
mutator thaﬁ.

An {ron piston P of the solanotd s, (Pig. 4) is
attached to the auxiliary brush holdor_C_. The adjustment .
4s orraetdg;by mans of ? spring and serow or tightensei:

- In iﬂ.g. 5 instead of a solsnoid an iron tube en-
elouiué a ‘eou is shown. The piston P of the eoll is at=
tached to th brush ho1dars A1, ALl_uadg_._ When ths brush
o aro moved directly by elo'ct.rtésl devices as shown in
vigs. 4 and, l, these aro .o eom'ructad that the roremoz-

—

orted for adjusting is practicauy uni.rorn through the

whole length of motion.



The relative positions of the respoctive brushes
may_be varied by moving the auxiliary brush or the bml; e
may remain quiescont and tha core _;1 be connsctad to th;
main brush holder A_—_l. 80 as to adjust ths brushes a, b. in’
thefr relation té"ths Sﬁgth L “1r however a& a-Jasti;ut
is applied to all the brushés as soon in Fig. 8 the sole=
noid -houlg_l,_ébe eonnectad: to both A-1 and C 8o as to move
them towards or away from sach other. Thors are several
xuon' dovicos for giving motion in proportion to an ol«mtﬂ.cj
eurrom. ?'i have chovn’iho moving corf‘ in Figs. 4 and !5
as eouvontont daviecos for obdtaining the required attont or
:‘:tion with very lnght ehanges in the current paulng
through th?honen.

It ie understood that the ad)uctmnt of the -j.n
brushes .cadises nr!a.uoui ip the strength of the edrr"gt
independently of the relative position of said drushes to '
the auxiliary brush. In all cases the ad_juctmnt mybo )

o
such that t’o ecurrent nm over the auﬁuary brush 'ho-

the dynamo is running with its normal load.

I am avare that smnary br-hu have been uud
= 1%‘*

these instances the holices rvcsived the entire eurrom_'v ST

could not. be taken off without breniug the current thwugh
the ri.old. Those brushes caused howaver a graat cparnng
upon the é':imntator. !ﬁ =y j.mprovemo'in the sutindry

brush causes very little or no sparking and can be te’ oﬂl



without breiking the eurrent through the fiald helices.

|y improvement-has besides the advantage to lacilitats the

o

' 'W'I

“lthe re€istancs of thé main eirecuis’at the ‘start, for in-"

8o1f oxeiting of tno machine in all cases where the ro-
sistan=ze of tho rield wire is very groat comparauvaly.to
etance on arc-1ight machines. In this casd 1 place ths
auxiliary brqu &, near to or in praramng in eontact wtyg.h
the brush.b, as shown in Fig. 6  In this manmdr the part
!l-:l. Figs. 1, 2 and 3 is complotely cut out, and as the part
M has & eonufarauy mllor rosistanes ti-iﬁn the whole F
longth of the éﬁ:nm the machine excites itself, rhoro-
apon the auﬂnary brush is shifted =utomatically to its
pormal po-uum. £ % -
In Figs. 7, 8, 9, 1o and 11 which fdrther ulustrato
my invention,” *5 and b ars the poaitive ané hegstive bru‘ﬁl
of the main cinun, ard ¢ an auxiliary brushe ‘l'ho ma.tn

eireuit D oxtonds from the brushes a and b, a¢ usual and

‘|econtains the-fislices M of fﬁo f1e1d wireZhnd the bloé‘f‘_ﬁf-’;

lamps or othar work ing devices D-l. " The auxiliary prush

e 10 eonmetod to the point x of the min cireuu by means
K. 8 & =

of zrn wiro c-l. H is a comta.tor or or:uuary eonctruc-u

- ti.on. Yhen ths 9lectro-motive force dotwssn tha brushes 'V,-ﬁij.

& and; c. is tg‘ the a]oetrognotivo foree botvoen the nx'us%h“

e and b. as the resistance of the circuit 8, B, e-1, & A

to the reuotmeo of the cirecuit d, B, ¢, c-.‘l. D. the po- b

tontials of tho points : and y, '111 be oqual and no cur-

rent will pass over the auxiliary brush & but if said




brush occupies a differant position relatively to tho main
bru:i'hea, the elactric condition is disturbed and current
will Clow withop trom_y_eo X, or from xqt.o Y, according

to thas relative nosition of the trusheas, -;u the first
cas# ths eurrent through®the £141d haltess wiI;l bo p.u:t;ly
nsutralized and the magnatiem of the fiald mapgnets dimine
ished, in tne s¥eona c:uQ, the curr«'nt will bo increaised.

and the mgnets will Rain strangth. By combining with

the brushes a, b, ¢, any automatie ~dgulating mee-anism

the Ournn;?dovaiop;d caﬁ:v'}bo regulated ﬁtomticany i:l?’
proportion to thy demands in the working cireuit. 1In
wmieo it s surrlclout to move only tho. auxlunry nrush -
as shown 1&"1:.4 ustho?cgulator ie vgy sensitive ;? £
the slightast ehnngn, but the relative position of tho auxg-
lllary bruolq. o the nIn ‘Srushas may be:¥aried by mll‘ﬁr
the main brushées or both main and auxiliary brushes my bc

moved . ai’llluttmted in Pig. 8. In the latter two eucﬂ

i.t will b+ gﬂorotood thefmotion of tho’uun brushes rﬁ? )

2

atlnly to the neutral 1ine of the machine, ca.uu- varla-

tions in tho ctrength of tho curront ing‘wndemu ot wlr

v_-.;.

relntlvo poaiti.on to the autxuary brush. In all cases ~j

the adJustmnt may be such that when the machine is muniu.;

with the ord:.;my Joad, uo,,cnrron' rlona

L0var the a:u zilﬁ
iary brush. )
The field helices mey ba conn-=cteod as shown in 913.

*

7 or a part: Br the ﬂold hélices may be- b the Outgol.ad,

and the othar part in the rsturn eirenit and two auznlary

7



brushes may he employed as shown in Figs. 8 and 10. In-
stoad of-shunting tho-whole of the f).dlc;. haolices a portion:®
only of such nslices may be shunted as shown in Fig. 8 and
10.

< .z

‘vhe arrangemenit shows in Fig. 10 13 advantagoous >

as it diminishes the sparking upon the commutator, the
main .eir:gu.lts baing closed through the auxiliary bx;gthol -
'at the morent of the brsak of th» cireuit at the maia .
brishes.

E-";rrho fiald hoﬁecu my b votiind in the mihuoce%ﬁ

- -

or a part may be wound in opposite dirsctions.

s

iary br:x&ch or bruohe?my be made b?n wirs or unm ro-
sistance, or a resi stance may be interposed (R. ?13. 11);_'{_3
bot'a-)ﬁho point lﬁd the minaiy orush or brn%bo‘
divide the oandn;c-.-nul when the brushes are cd_justod.‘
| T CLAIM AS MY INVRNTION: = T

‘?ht. Ths é&bln&tlm: vituatha commt.atoil’i; : .
tﬁ or more main brushes, .nd an auxiliary bru.h. ot th'
nold 1;;_11“- haﬂ.mgg thoir euds connoctod to tho mh‘v
bru-h«, and s braneh or shunt connacuon rm an inton_ng &
iate point of the fiald hellces to the .-mtin.-y n-u"' gm&

tat.or of the raspeetho brushas, cnbst:mti.auy as oat fo"'t 5{

2nd. The combination with the comut.ator, ax:d

NS
13

- *HE
bruchs'?' ‘and ons or more suxiliary: bruc‘zec of the fﬂeld ﬁ"o“xJ 3

jees in the main eircuits and on» OF pore shunt connoctio_ o




ceare 4ro fiald nolieas to the auxiliary briushes, *he rale
ative po.itions unon I coirutastor ¢« the r3spoctive .rush-

3o paing &djustable for the purpose st forin.
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