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To all whom it may concern :

- Be it known that I, HIRAM S. MAXIM, a ¢iti-
zen of the United States, residing in Brook-
lyn, in the county of Kings and State of New
York, have invented certain Improvements in
Systems of Electrical Generation and Distri-
bution, of which the following is a specifica-

" tion.

My invention appertains to the art of gen-
erating and distributing electric eurrents from
a central or main generating-station to de-
vices for utilizing the same, as in the depost-
tionof metal orin the production of heat,light,
or power; and 1t relates more especially to sys-
tems of lighting in which a large number of
incandescent lamps are employed, its object
being to maintain a constant ratio between the
amount of current generated or thrown into
the line and the number of active lamps in
circuit, - -

In systems of this kind the usual method of
distributing the currents is by means of two
main conductors, connected respectively with
the positive and negative sources of current
from one or a number of dynamo-clectric ma-
chines located at a central generating-station.
With these conductors the lamps are connect-
erd in multiple or derived ecircuits and a regu-
lator employed, also in a derived circuit the
tunctions of which are to cause an increase
or reduction in the amount of current gener-
ated, according to the number of lamps in cir-
cutt. The regulators exert an influence usn-
ally on the generative capacity of the machines

themselves, and for this reason they are placed

i their immediate vicinity and the current
actnating them obtained by tapping the main
wires close to the machines. By this means it
would appear that the light in the individoal
Jamps should be maintained of uniform inten-
sity irrespective of the numberin circuit, This,
however, is the case only when the lamps are
situated in the immediate vicinity of the gen-
erators, or when from other causes the resist-
ance of the main conductors does not enter to
an appreciable extent as a factor in the de-
termination of the total resistance of the cir-
cult. Asa theoretical explanation of this phe-
nomenon, let it be supposed that a certain iso-
lated district is to be illuminated by a current

" h—mm

| {rom a central station so remote that the length

or size of the intervening conductors offers a
resistance of one ohm to the passage of the
current. If the conductors be joined by a sin-
gle lamp of one hundred ohms resistance, a
complete circuit is formed containing a total
resistance of one hundred and one ohms, of
which 134 1s contained in the lamp circuit,
while v} is contained in the conductors, which
offer therefore a little less than one per cent.
of the totalresistance. Ifthe numberoflamps
be increased to ten, the total resistance is re-

“duced to eleven ohins, of which the main con-

ductors now constitute nearly ten per cent. of
the whole. If the namber of lamps be still
further increased toonehundred, the resistance
becomes only two ohms—one for the lamps
and one for the main conductors—so that these
latter now constitute fifty per cent. of the total
resistance. It is therefore evident that a reg-
nlator included in a eross-cirenit taken off close
to the generator and having this constant re-
sistance to contend with will not respond prop-
erly to the variations of resistance due to the
removal or insalation of lamps in the multiple
cireuits, for the resistance which influences the
regulator being made up of two elements—once
variable and representing the resistance of the
lamp-circuits, the othier constant, representing
that of the main conductors—it obviotsly fol

Jows that the amount of current thrown into

the line by the regulator will always be less
than the lamps require, the deficiency being
greater as the number of lamps is increased.

T'o overcome this diffienlty and to regulate
the intensity of lights placed at any distance
from the generator, I have devised the means
illustrated in the accompanying drawing, and
which consists in operating the regulator by a
circuit taken across from the main lines at a
point where their influence as a varying factor
in the resistance will be nearly if not entirely
eliminated.

The general disposition of cireuits will be
understood by reference to the drawing, where
A represents one or more generators, from
which the conductors B B’/ lead off to a distant
group of lamps, L L. C O’ is the regulator-
circuit taken off from the main wires at a point
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of lamps. The wires C C’are bronght back to | between the two main conductors, and this 33

the station, where they connect thmutrh the
regulator R and galvanometer G, which latter
1S used in 1ts Ordinary capacity to indicate the
condition of the line., By this means the reg-
ulator, when once adjusted, is coantrolled en-
tirely by the variations in resistance dae to
the removal or insertion of the lamps, as what-
ever the resistance of regulating-eircnit may
be it 1s affected 1n the same manner as thoug h
it were taken from the main wires close to the
ogenerator in cases where their resistance is in-
appreciable. Aud so, in general, when the re-
sistance of the main conductors intervening
between the source of supply and the branches

- Oor cross-circuits containing the lamps amounts
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to an appreciable element of the total resist-
ance of the circuit, I control the amount of
carrent generated or thrown into the line by a
regulator inciuded in a branch or derived cir-
cuit, which is taken off from the main econduct-
Ors at or near the center ol the group of lamps
and brought back to the generator.

The character of the regulator employed or

its location in the branch cireunit by which 1tis

operated will of course be governed by circum-
stances. Ifor general convenience, however,

I prefer to use a regulator which shifts the po-
sition of the commutator-brushes and to locate
it in close proximity to the generator or the
engine which drives it.

1t may be stated that in the foregoing the
regulator has been left out of the considera-
tion of the resistance due to the connections

notwithstanding the fact that it 1s 1n a con-

stantly closed clrcmt The regulating - mag-
nets, however, are of very high resistance and
take up so little of the current that they may

be disregarded entirely.

Havmn thus deseribed my invention, what
I claim as new, and desire to secure by Letters
Patent, 18—

1. The combination, with a main cireuit and
a group of branch or multiple-are circuits con-
talning devices for utilizing and converting

the current, of a branch circuit taken off from
the main conductors at or near the center of

the group of branch eircuits and containing
devices for 1"'egulmtmﬁ the amount of current
supplied to the main c¢ireuit, substantially as
set forth,

2. The combination, in a system for gener-
ating and distributing electric currents, of one
or more generators, A, main conductors B B
and two or more cross-cirenits containing the
devices for converting tne current, with cir-
cuit C (O, taken from the main wires at or near
the center of the group of cross-circuits and
brought back to operate the regulator R, con-
nected with the generators, as and for the puar-
pose set forth.

In testimony whereof I have hereunto set my
hand.

HIRAM S, MAXINM.
Witnesses:
GEOo. I, RILEY,
PARKER W. PAGE.
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