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To all whony it nuary conceri:

Be 1t known that I, Wirtiam M. THOMAS,
of Grand Rapids, in {he county of Kent and
State of Michigan, have invented an Iimproved

5 System of Iilectric Circuits for Lamps and oth-
er Instruments, of which the following is a
specification.

The object of my 1nv ention isto provide for
keeping the volume of current lowing through

10 a lamp or lamps orother consunier of electri-
cal energy in a circuit constant, so that, for
example, each lamp in acireuit will burn with
a uniform or standard candle-power, noltwith-
standing variation of resistance in the circuit

15 caused by switching lights in or out. This
object I accomplish effectwe]y by employing a
supplemental wire, which accompanies the
main-linewirethr oughoutlts circuit,andwhich
I call the ‘regulating”’ or ! ﬂovelmnﬂ” line.

20 'T'his regniating-line is connected w ith all the
Smtdles of the main circuit used to throw in
or out the respective lights or other appli-
ances, andis provided with a resistance atcach

switch equal to that of each lamp o1 loop of

25 lamps, as the case may be, so that the resist:
auceof the regulating-line may be varied when
‘the lamp or loop 18 thrown into or out of cir-
- cuit. .

My invention relates, primarily, to organi-

30 zations of the class 111V01V1nﬂ a dynamo-elec-
tric generator—that is, one in which the gen-
erated current energizes the field - manuet
Heretofore in electrie lighting systems mvol\ -
g the use of such mfwlmles the lamps have

25 been 50 faras connectioninseries is concerned,
cither placed directly 1n the cireuit in series,
so that when any lammp was cut out the resist-
ance of the external c¢ireunit of the generator
was decreased, causing anincreasein the can-

40 dle-power of the hmps remaining in the cir-
cuit, or they have been placed in series in the
civenit and shunted by adjustable resistances.

I am awarethat generators working electrie-
light circuitshave b(len provided w ith o shunt

45 of adjustable resistance at tlie generating-sta-
tion, so that the amount of current passing
1hrouﬂh the coils of the field-magnet, and con-
Sequently the current generated by the ma-
chine, could be varied oradjusted to suit the

50 working conditions of the external circuit. I

- resistances 1in said cirenit.
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cireuity, caused by the

(Nomadeld)

- o not, therefore, claim, broadly, a shunt of ad-
justable resistance placed around the coils of

the field-magnet of the generator; but my in-
vention contemplates a novel arrangement of
the lamps, the shunt or regulating cirenit, and 55
By my organiza-
tion the elecetro-motive foree of the generator-
circuit can be coutrolled at cach lamp to ¢om-
pensate for variations of resistance in the main
¢ switching in and out of 60
lamps, <o that a subst: intially uniform candle-
power for cach lamp is maintained.

The accompanying drawing is a diagram
view 1llustrating the inv entmu |

A 1s an 01{1111(11}; dyvnamo-eleciric generator 63
of any of the well-known types. Bistheposi-
tive brush, and € the negative brush. The
matin cireuit is indicated by the solid arrows,
and is shown as running from the negative
brush € throngh the main line and field- mag-

' net coils of the generator to the positive bmsh

B. At several points in the cirenit, I, 1. T2,

I iave shown a lampor lamps placed in :110011

or branch of the cireuit, w Ith a switch 1n the

L circuit, as isusual. A shunt-cireunit, S, 7
accompanies the main cireuit to a distant pomt
1 the circuit where the last lamp is located,
and is there counected at » with the main eir-
cuitt. At each lamp or group of lamps the
shunt 5 is provided with a switch and a re-
sistanee, Id, placed in a loop in the shunt in
the Sall’le manner that the lamp 1s placed in the
main circuit. Now, if all the switches are
closed, so that the direet line of the shunt and
main eireuit is completed, a shunt of minimum
resistance will be completed from the negative
brush C by the main cireunit (indicated by
the solid arrows) to the point 2, and then
by the shunt S to the positive brush, so that
little, 1t any, enrrent will pass through the
coils ol the field-magnet, and cousequently a
minmmum current will be generated and the
amount of work done 1edﬂeed to the lowest
point.  Obviously, now, any increase of re-
sistance 1n the shtm; will cause a greater
amount ol current to pass from the point 2 by
the main circuit through the coils of the field-
magnet, and consequently an inereased cur-
rent will be generated by the machine. If,
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therefm e, the lamp at L be thrown into the cir-
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cuit by opening its switch and the resistance
R Bethrown into the shunt, there will be a cor-
responding inerease of the current generated
sutficient to maintaintherequired candle-pow-
er ab thelamp L. Theswitchesat L'and L7, or
any other points in the circuit where lamps

‘may be located, may be operated with like ef-

fect, and when any lamp is extinguished or
cut out of cirenit the resistance correspond-
ing to it will also be cut out of the shunt, thus
decreasing the resistance of the shunt and con-
sequently the current generated. The resist-
ances R should be ordinary adjustable resist-
ances, so that they may be regulated to give
the desired candle-power to each lamp.
Instead of placing a single lamp in a single
branch in the main cireuit, as shown at Land
I/, I may place a namber of lampsinmultiple-
arc circull, as shown at I, These details, as
well as others having referenceto the relation

of resistance to candle-power and such other

matters, aresubjects of detail for the electrical
engineer, and are well understood.

Imstead of having switches independently
operated, as at 1°, they may be connected by a

suitable cross bar, so as to operate them si-

multaneously, as mdicated at Land L/, orany
other suitable device for simultaneous opera-
tion may be emploved. Devices also for grad-
ual make and break of {he direet circuits by
the operation of the switehes may beemployed.
They are well known, however, and need no
description or 1llnstrfmon

I have shown my invention as a,_)pll(,d to
single dynamo electric generator operating a
Siu;:le lamip-civceuit. 1t is obvious, however,
that in those systems in which the field-mag-
nets of a number of generators are energized
by a primary exciting-generator the resistance
of the loop ov circuit serving to excite the
colls of any one machine may be varied in the
manner illustrated, and I consider sueb an ar-
rangement within the scope of my invention.
1t 1s also obvious that whereanumber of loops
or 1independent lamp-circuits are worked {rom
a single generator the shunt may be so ar-
ranged with reference to the lighting-circuits
that 1ts resistance may be controlled as herein
cdescribed. In faect, the controlling-cireuit,

!

whatever may be 1ts character, may aceom-
pany the lamp-circuit and its resistance be
varied, as described, to control the electro-
imotive foree of the working-circuit.

I have deseribed my invention as specially
applicable to eleetrie lighting:; but, as re-
marked at the beginning of this specification,
the same arrangement precisely may be em-
ployed for operating motorsor otherelectrieal
mnstraments or maeclines.

I am aware that the patent of Iidison, No.
245,422, shows an arrangement ol mulbiple-
arc cireuits for auntomatically regulating the
generative force of the generator by regulat-
1ing the current energizing the field- of-force
coils &,lmult’meously with controlling the
lamps; and 1 do not, therefore, claim such
subject-matter broadly.

I elaim as my invention—

The combination of an electric generator,
lamips, or electrie instruments placed in series

in the circuit of said generator, an electrie

conduetor or clrcuit which accompanies the
generator-cireuit, and the current traversing
which regulates the amount of carrent gener-
ated by the machine, and means for varying
the resistance of said regulating eirceuit or con-

ductor at each of the lamps or instrumentsin

the eirenit of the generator when one of said
instruments 1s thrown into or out of circuit.

2. T'he combination of an ¢lectric generator
in which the coils of the field-magnet are in-
cluded 1n the generator-cireuit, electrie lamps
or instruments placed 1n the circuit of said
oenerator, a shunt-circuit placed around the
coils of the field-magnet and accompanying
the circuit 1n which the lamps or instruments
are placed, and means for varying the resist-
ance of theshuntastheinstruments are thrown
into or out of circeuit, for the purpose de-
scribed.

In testimony whereof I have hercunto sub-
seribed my name this £th day of Mareh, A D,
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W, M. THOMAMRN.

Witnesses:
War, H. POwWERS,
J. Fl. MARSITATLL.
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