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SPECIFICATION forming part of Letters Patent No. 488,928, dated December 27, 1892;
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To all whom it may concern:

Be it known that I, CHARLES J. VAN Dx-
POELE, a cilizen of the United States, resid-
ing at Lynn, in thecounty of Essex and State

5 of Massachusetts, have invented certain new
and useful Improvements in Systems of Elec-
trieal Distribution, of which the following is
a deseription, reference being had to the ac-
companying drawings, and to the letters and

1o figures of reference marked thereon.

My invention relates toanewandimproved
system of distributing electric currents by
means of which a plarality of circuaits can be
supplied with current of the desired potential

15 from a generator giving currents of a poten-
tial above that which is required.

The invention comprises a system by which
the potential of a generator or a dynamo elec-
tric machine receiving current instead of gen-
20 eratingitanddistributing the same as a coun-
ter electro motive force device,.is divided
among a plurality of circuits to be supplied,
the potential of the original current being di-
vided equally, so that, for example, supposing
25 the machine to be located centrally with re-
spect totwo parts of an electricrailwaysystem
oranydesired number of circuits connected to-
getherto form two groups, the said generator
might handle currents of one thousand volts
30 and distributecurrents of five hundred voltsto
each of the systems to be supplied. Thissys-
tem will be found useful under various cir-
cumstances; it is not restricted to electric
railway circuits per se, as will appear from
35 the following description, taken in conneéction
with the accompanying drawings, in which—
Figure 1 is a view in elevation showing a
dynamo electric generator of the continuous
, current type having two sets of commutator
40 brushes and independent circuits extending
therefrom. Fig.2 is a diagrammatic view
showing a somewhat. different arrangement
of consumption cireuitsin connection with a
source of continuous electric current. Fig.

45 3 is a diagrammatic view showing several
lines of electric railway arranged.and con-
nected to form separate independent circuits,
supplied with current according to the pres-
ent system.

“

In said drawings, A, represents the arma- 5o
ture of an electric generator of the continu-
ous current type.

B, iy the commutator; and C, ¢’, are the
polar extensions of the field magnet which,
for the purpose of the presentinvention, may 55
be of any character and energized in any
manner found desirable or convenient.

The source of current in the present sys-
tem of distribution may be any form of gen-
eratorof thecontinuous current type. Ihave 6o
referred to said source in most instances, as
the generator; the system is, however, not
limited to any particular form of generator
sinee it is equally applicable to the distribu-
tion of high tension currents generated atadis- 65
tance from the distributing machine, such an
embodiment of the system comprising a con-
tinuous current generator desirably, for econ-
omy, producing and delivering to the supply
circuit currents of high potential, thereby 7o
minimizing theloss in transmission. The high
tension supply circuit may, of course, include
any desired number of distributing machines
which, when supplied with current, would
be operated as motors, the high tension cur- 75
rent entering the armature being transmitted
therefrom to any desired number of circuits.

‘In Fig. 1 an arrangement is shown compris-
ing four multiple are circuits supplied by
four equi-distant commutator brushes. The 8o
commutator brushes being symmetrically ar-
ranged, it follows that the difference of po-
tential between the conductors of the said
four circuits will be substantially the same
throughout. In this figure the brushes b, 1/, 83
are referred to asthe main, being placed upon
the diameter of commutation, that is, the
points of greatest difference of potential upon
the commutator B. Two auxiliary brushes 07,

03, are located at right angles to the said main go
brushes.- Two circuit conductors 20, 21, ex-
tend from the brush b, and two conductors
22, 23, from the auxiliary brushes 0% U5
Similarly two conductors 24, 25, extend from
main brush 0/, and two conduetors 26, 27, g5
from the auxiliary brushes b2 0% Translat-
ing devices D, are conventionally indicated
in the several circuits it being understood
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that any desired form of device capable of
operation in a multiple are circuit can bein-
cluded in any of the circuits indicated, in
which the difference of potential corresponds
to the requirements thereof.

In Fig. 2 a source of currentsimilar to that
seen in Fig. 1 is shown. For convenience of
illustration I have here shown a three-wire
wound metallie circuit comprising an endless
conductor 28, extending from the main brush
b. An endless conductor 29, extends from
the brush b’, and a conductor 30, is connected
at each of its extremities to the auxiliary
brashes 0% 0% This conductor 30, is prac-
tically rendered continuous by a bridge con-
ductor 31, spanning the auxiliary brushes 07
0% and the said bridge conductor serves the
further purpose of equalizing the fiow of cur-
rents through the said brushes b% b3, thereby

maintaining the electrical balance of the
armature. Assuming that the greatest dif-

ference of potential in these circuits is two
hundred volts, (although, of course, it might
be higher or lower if desired), translating de-
vices connected between the conductors 28,
29, would receive current at the maximum po-
tential, two hundred volts, whereas translat-
ing devices connected between the conduct-
ors 30, and 28, or 30, and 29, would receive
current at exactly half the above mentioned
tension. Othercombinations mightof course,
be made consistent with the foregoing. Ad-
ditional circuit conductors are indicated in
this figure, at 32, 33, connected respectively
to the main brushes 4, 0/, and the full differ-
ence of potential will be found between these
conductors. The conductors 32, 83, mighf,
however, be employed to saupply current to
the armature A, which, when the field mag-
nets thereof were suitably energized, would
rotate as a motor and in so doing would serve
to distribute the said supply current through
the respective circuits, as described.

In Fig. 3 is seen a system of distribution to
electrie railway conductors, resembling that
just desecribed, and indieating a practicable
arrangement for a complex system of tracks.
As indieated, three tracks are seen, M, N, O,
and adjacent to each track is seen a supply
conduetor 36, 37, 38. 'The railsof theseveral
tracks may all be electrically connected by
conductors m, m’, m? in order to reduce the
resistance of the return cirecuit. Conductor
36, is connected by conductor 39, with the
main brush g, of the generator, while con-
duetors 37, 38, are inter-connected by two or
more conductors 40,and connected to the other
main brush ¢’. The return connections m/,
m? are connected respectively to the auxil-
iary brushes g% ¢% and said brushes are united
by a spanning conduetor g, Translating de-
viees, as motors K, L, I, are indicated in op-
erative relation to the several working ecir-
cuits. As here indicated, the potential of the
generator may be one thousand volts, which,
by the system of distribution, is divided be-
tween the respective cireunits so that the po-

tential in each cirenit will be limited to one-
half of that of the main generator. As be-
fore stated, the generator or electro-dynamic
machine will divide the potential of the eur-
rent equally, said divided current being then
transmitted to two groups of circuits and far-
ther, sub-divided, if desired, but I do not
limit myself to asingle reduction in this man-
ner since it may be found desirable to bring
the current at an extremely high tension from
some distant point and reduce it step by step
through'a number of machines for different
purposes, the figures heregiven being by way
of illustration. -Fig. 3 also indicates means
wlhereby the supply currents may be still fur-
ther reduced by passing all or part thereof
through an additional dynamo electric ma-
chine operating as a distributer. This dis-
tributer is indicated at G, its armature being
lettered A% Main commutator brushes C?, C5,
are provided, also supplementary commutator
brushes C#, C5, these latter being placed equi-
distant between the main brushes and elee-
trieally connected by a suitable conductor.
The main brushes C%, C° are connected with
one of the working circuits leading from the
first distributing generator, or directly there-
with, by conductors «’, ¢?, and through them
the current, which is here assumed to beata
potential of five hundred volts, is supplied to
the said distributing armature A% A work-
ing circuit composed of conductors a@? @, is
connected with one of the main brushes and
with one of the auxiliary brushes, and there-
fore, being in connection with only a part of
the armature, it will receive current of one-
half the potential of the supply cireunit of the
machine G.

It will be apparent that an arrangement of
the system substantially such ashas been set
forth, provides a very efficient and desirable
system of distributing current and one which
may be made to serve a useful purpose under
a great variety of conditions.

Various combinations other than those
herein shown and described, can readily be
made by persons skilled in the art,in aceord-
ance with the principles set forth, and I there-
fore do not limit myself to the exact details
of this specification, the same being merely
by way of illustration.

Having described my invention what I
claim and desire to secure by Letters Patent
ig:—

1. In a system of electrical distribution, a
generator of electricity; an electric motor hav-
ing its field magnets and armature coils in
circuit with the generator and one or more
translating devices connected on one sidedi-
rectly to one commutator brush of the motor,
and on the other side to acommutatoror con-
tact brush intermediate the motor commuta-
tor brushes.

2. A system of electrical distribution eom-
prising an electro-dynamic machine of the
continuons current type, main brushes upon
the points of maximum potential of the com-
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mutator thereof, said brushes connected to
independent ecircuits, an auxiliary set of
brushes upon said commutator oppositeeach
other and midway between the main brushes
said middle brushes connected 1o the other
side and serving as the veturn to the eircuits
supplied by the main brushes, said main and
auxiliary brushes always occupying the same
relation to each other and acting to distribute
the potential equally among the several cir-
cuits.

3. A system of electrical distribution com-

" prising an electro-dynamic machine giving

15

20

25

30

continuous currents, main commutator
brushes upon the points of maximum poten-
tial of the commutator thereof, said brushes
connected to two independent circuits or
groups of ecircuits, a second, auxiliary set of
brushes upon said commutator diametrically
‘opposite each other and midway between the
main brushes, said auxiliary brushes connect-
ed to the other side of and serving as the re-
turn to the circuits supplied by the main
brushes, said main and auxiliary brushes al-
ways occupying the same relation to each
otherand acting todivide the potential equally
between the circuits or groups of circuits.

4, A system of electrical distribution com-
prising a source of current of relatively high
potential, a plarality of circuits or groups of
working circuits to be supplied with current
of reduced potential, an electro-dynamic ma-

chine of the continuous eurrent type arranged
and connected to receive the supply current,
connections between the main commutator
brushes of said machine and one side of the
working circuits, an auxiliary set of brushes
upon the commutator opposite each other mid-
way between the main brushes, said middle
brushes connected to the other side of and
serving as the return to the circuits supplied
by the main brushes, said main and auxiliary
brushes always occupying the same relation
to each other and acting to distribute the po-
tential equally among the several circuits.

5. A system of electrical distribution com-
prising a source of current of relatively high
potential, working circuits arranged to be sup-
plied with current of reduced potential, elec-
tro dynamic motors of the continuous eurrent
type arranged and connected to receive the
supply current, connections from one of the
commutator brushes of the motors to one side
of the working cireuits, an auxiliary brush
upon the commutator midway between the
main brushes, and connection from theother
sides of said working cireuits to the said aux-
iliary brushes of the motors.

In testimony whereof L hereto affix mysigna-
ture in presence of two witnesses.

CHARLES J. VAN DEPOELE.

‘Witnesses:

FRANKLAND JANNUS,
CHAS. L. STURTEVANT.
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