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have invented a new and useful Improvement
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To all whom it may concern:
- Be it known that I, CHARLES 8. BRADLEY
of the city, connty, and State of New York

;
)

In Systems of Electrical Distribution , 0f which

the following is a specification,

In a system of electric lighting in which the

current - conveying conductors are arranged

on the multiple-are or derived-circuit plan it
1s of thie utmost importance that the electrical

pressure or difference of potential between

the conductors be maintained perfectly con-
stant and uniform in all parts of the system.
1o this end the system of conductors is gen-
erally made to consist of a cross - connected
network of conductors called ‘“mains,” from
which the lamps or other converting devices

~are directly supplied with current in multiple
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arc, and another set of conductors ealled
““feeders,”” which connect a central station
or source of electric energy with points uni-
formly distributed over the system of mains,
and which are employed solely to convey the
current to the mains without directly supply-

Ing any lamps or other converting devices.

Heretofore it has been the practice to con-
nect all the feeders supplying the system of

“mains with 8 common source of electric.en-

ergy, so that the currents supplied to all the
feeders have the same pressure; but it fre-
quently happens that the total load is distrib-
uted over the system in such a way with re-
spect to the points where the feeders join the
mains, and with respect to other conditions,
that the pressure necessary to be maintained
in one feeder in order properly to supply the
lamps in one part of the system is too great
properly to feed the lamps at another part of
the system supplied by another feeder, and
therefore the pressure has to be maintained

either excessively high at some of the lamps

or excessively low at others. As long as the

load—that is, the number of lamps or other
converting deviees—upon the system is small,
1t 18 comparatively immaterial how they are
distributed, because then the lamps them-
selves, being of very high resistance compared
with the resistance of the conductors, form al-
most the whole resistance in the circait, and

 ——— ey,

the system is practically a perfect multiple-
arc system-—that is, lamps may be turned on
or off without materially affecting the bril-
lianey of those already in operation, while the
electro-motive force of the source is kept con-
stant; but when the load is large the joint
resistance of the lamps is so small that the re-
sistance of the mains and feeders becomes a
very important factor in the total resistance
In circuit, and turning on more lamps has but
little effect in reducing the rvesistance of the
circuit compared with the extra current they
require to feed them, so that unless the elee-
trical pressure is raised as the load increases
the supply of current becomes inadecuate and
the candle-power of the lamps falls helow the
standard. Consequently, if there are more
lamps at one point of the system than at an-
other the pressure in the conductors which
supply that part of the system should be cor-
respondingly higher, in order that the lamps
may have the same candle-power. IFf, for ex-
ample, we have a light load on the system of
mains near the junction of one feeder and a
heavy load near the junction of a second
feeder, the heavy load will, since the resist-
ance of 1ts feeder is a larger percentage of
the total resistance in cireuit, require to have
a higher pressure maintained in its feeder
than will the light load, in . order to cause
the two sets of lamps to burn with equal
brillianey. The resistance of the mains also
aftects the pressure at any point, depend-
Ing upon the distribution of the load bebween
the points where the feeders join the mains.
Therefore, if both feeders are supplied from
the same source of current, and if the press-
ure employed be sufficiently high to bring the
second set of lamps to the standard of bril-
liancy, the current supplied to the other feed-
er will be of too high pressure for the first set.
Under these cirecumstanees it has been found
necessary to disconnect the feeder requiring
the lower pressure from the souree of current,
and let the first set of lamps be supplied from
the other side of the main by the feeder re-

quiring the higher pressure; but this plan is

very objectionable, for the reason that those
lamps which are no longer supplied by their
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~of ecurrent - supplying conductors.
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nearest feeder have to obtain their current by j bar of the intermediaie switch-board with the

way of the feeder already supplying the other
lamps, and since they are farther along the
main the pressure of the current whichreaches
them, as already explained, 1s otten very con-
siderably reduced, the consequence being that
either they are burned too low or the other
lamps are burned too high. Thereis also an-
other very important objection to this method
of securing uniformity in the pressure, which
is that the total current has to be conveyed to
the mains through only a few of the feeders,
and the joint resistance of the feeders is there-
by very materially increased. To overcome
this important difficulty I have devised the
method herein described and specifically
claimed, whereby I am enabled to maintain
the pressure much more uniform over the en-
tire system, under all conditions of load, and
at the same time to utilize the conduetivity of
all the feeders combined to supply the cur-
rent to the system of mains.

In the accompanying drawings, which rep-
resent a central generating-station, my inven-
tion is illustrated as applied in the case of a
multiple-are system arranged on the triple-
conductor plan, such as that described in Let-

ters Patent to Edison, granted March 20, 1883,

and numbered 274,290; but my invention I8
equally applicable to any other arrangement
In the
triple-conductor plan the current is supplied
to the lamps or other converting devices by
three sets of conductors, instead of by two, two
of the sets respectively forming the positive
and negative conductors, between which 1s
maintained an electro-motive force of double
that required to feed one lamp, and the third
forming an intermediate or ‘‘compensating’
conductor, between which and each of the
others 1s maintained an electro-motive force
sufficient to feed one lamp, or half that be-
tween the positive and negative conductors.
FEach feeder, therefore, which connects the
central station with the triple system of mains

- consists of three conductors, separately con-
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nected with the three corresponding conduct-
ors of the mains. |

The dynamo-electric machines A B CD E
F G H, &e., or other sources, as many as re-
quired, which generate the electriec current,
are connected in sets of two each, according
to the plan deseribed in the patent to Edison
before referred to, the two dynamos of each
set being connected in series, as shown, and
having a combined electro-motive force equal
to that to be maintained between the positive
and negative conductors. I provide three
switch-boards, X, Y, and Z, as shown, or 8imi-
lar switching contrivances, and I connect the
corresponding vertical bars of these, respect-
ively, with the three points of each of the sets
of dynanios from which the currents are
taken—that is, I connect the first bar of the
first switch-board with one terminal of one set
of dynamos, the first bar of the third switch-
board with the other terminal, and the first

201,141

intermediate connection made betweenthe two
dynamos, as shown. Inthe same manner the
second, third, and other sets of dynamos are
respectively connected with the seeond, third,
and other vertical bars of the switeh-boards,
as clearly shown, sothat the vertical bars form
separate terminals of all the sets of dynamos
for operating the system on the triple-con-
ductor plan. KFach of the feeders 1 2 534 5
6, &c., as many as are employed to convey the
current to different points of the system of
mains, has its three conductors, respectively,
connected with the corresponding horizontal
bars of the switch-boards X Y Z—i. e., the
two terminal or positive and negative con-
ductors are respectively connected with the
switch-boards, forming the positive and nega-
tive terminals of the dynaimos, and the inter-

mediate conductors are connected with the In--

termediate switch-board, as shown. These
switch-boards are arranged in the well-known
manner, so that any of the vertical bars may
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be connected with any of the horizontal bars’

by plugs, or in any other suitable way.

I provideeach dynamo with an independent
regulating apparatus « bc¢d ¢ f g h, &e., for
regulating its electro-motive force by throw-
ing more or less resistance in orout of a shunt-
circuit on which the field is supplied in the
well-known manner, as shown in the drawings,
or by any other suitable means, so that each
set of dynamos may be adjusted to supply a
current of any desired electro-motive force
independently of that supplied by each of the
others. Whenever the distribution of the
load over the system causes the pressure at
any point or points to be too high or too low,
I increase or diminish the pressureof the cur-
rent supplied to certain feedersindependently,
by means of the regulators, until the pressure
on each feeder is adapted to the conditions ot
load it has to supply, and, if necessary, 1 con-
nect or disconnect dynamos from some ot the
mains, and disconnect or connect them to others
by means of the switch-boards XY Z. In
this way I am enabled not only to maintain
different pressures in the various feeders, ac-
cording to the distribution of the load, and

thereby to secure a uniform pressure, asnearly

as possible, throughout the system, but also
to avail myself of the joint eonductivity of all
the feeders to convey the current to the sys-
tem of mains, instead of passing the entire
current through only those feeders that re-
quire to be supplied with currents of higher
pressure—an advantage ot great importance
when the load 18 large. _

Another advantage of my invention 18 that
it permits the feeders employed to be of dif-
ferent resistances, since the dif '
sistance may be compensated for by ditference
in the pressure maintdined therein, and inthis
way the shorter feeders may be allowed to be
of less resistance than the larger ones.

1t is evident that my invention 1s also ap-
plicable to similar multiple-arcsystems of elec-

erences 1n re-
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trical distribution for the production of power, |

heat, &e., as well as light.

What I claim asmy invention, and desire to
secure by Letters Patent, is—

1. The method of regulating the electrical
pressure or potential in an electrical-supply
system, which consists in feeding different
points of the system from two or more inde-
pendent sources of supply of electrical energy,
and inseparately regulating the electro-motive
torces of these sources, according to the con-
clitions of the load.

2. The method of regulating the electro-
motive force or pressure in a multiple-are sys-
tem of current-supplying conductors or mains,
consisting in conveying the current to differ-
ent points of the mains by means of feeders
supplying the feeders with electric currents
by independent sources of electrical energy,
and separately regulating their electro-motive
forees, so as to maintain different pressures in

the various feeders, according to the condi-
tions of the load, substantially as deseribed.

o. The method of regulating the electrical
pressure or potential ina multiple-are system
of current-supplying conductorsor mains from

-

which the lamps or other converting devices
are directly supplied, consisting in conveying
the current from a generating-station to dif-
ferent points of the mains, by means of inde-
pendent feeding-conductors, supplying these
feeders with electric currents by independent
dynamo-machines, and separately regulating
their electro-motive forees according to the
conditions of the load, substantially as de-
scribed.

4. The combination, with a nmultiple-aresys-
tem of conductors or mains, and two or more

- conductors or feeders connecting it at different

points with a central station, of two or more
independent dynamo-machines, each of which
1s provided with an independent regulating

- apparatus and a set of switching contrivances,

whereby any of thedynamo-machines may be
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separately connected to any of the feeders, 43

substantially as andfor the purpose described.
Signed this 17th day of August, 1883.

CHAS. S. BRADLEY.

Witnesses:
CHARLES . CURTIS,
JOSEPH M. WILLIAMS,




Corrections in Letters Patent No. 291,141,
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It is hereby certified that in Letters Patent No. 291,141, granted January 1, 1884,
upon the application of Charles S. Bradley, of New York, New York, for an improve-
ment in “Systems of Electrical Distribution”, errors appear on the third page of the

' printed specification requiring correction, as follows:

In lines 13 and 14, the words ¢ Electro-motive force or” should read Electrical.

In line 14, the words or potential should be read after the word “pressure.”

In line 17, a comma should be read after the word “feeders;” and

In line 43, a comma should be read after the word “apparatus.”

And that the specification should be read with these corrections therein to make the

| Letters Patent conform to the record of the case in the Patent Office.

Signed, countersigned, and sealed this 29th day of J anuary, A. I, 1884.
[SEAL.] . M. L. JOSLYN,

Acting Secretary of the Interior.

- Countersigned :

BENJ. BUTTERWORTH,
Cominissioner of Patents.
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