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To all whom it may concern:

of the current iu each lamp-cireuit, and since

Be it known that I, THomAS A. EDISON, of | the combined motors and generators will be

Menlo Park, in the county of Middlesex and
State of New Jersey, have invented a new and
useful Improvementin Apparatus for the Elec-
trical Transmission of Power, (Case No. 4233)
and I do hereby declare that the following isa
full and exact description of the same, refer-
¢nee being had to the accompanying drawings,
and to the letters of reference marked thercon.

The object I have in view is to produce sim-
ple and efficient means for transmitting power
electrically without a Jarge investmentin con-
ductors, and for supplying independent trans-
lating devices with electrie current of lower
tension than that flowing in the main cireuit.
This 1 accomplish by supplying a main circuit
with a continuous current of high tension by
means of one or a number of dynamo or mag-
neto eleetric machines, and by arranging in
series in this main cireuit two or more com-
bined electro-dynawmic motors and dynawmo-
clectric generators, each of which has two sets
of coils upon its armature, connected with in-
dependent commutators. The brushes of one
commutator are connected with the conduct-
ors of the main cireuit, while those of the

'other commutator are connected with conduct-

ors with which lamps, motors, or other trans-
lating devices are connceted in multiple-are
circuits.. Kach set of coils is a continuous
winding upon a cylinder or ring, (the Siemens
or Gramme winding,) and one set is connected
with the bars of its commutator-cylinder, so as
to form with the common fleld-magnet a com-
plete motor or generator. A coantinuous cur-
rent being passed through either set of arma-
ture-coils and throughthe field-coils, the arma-
ture will be revolved and the other set of coils
will generate a coutinuous current by cutting
the lines of force. One set of coils is in no
sense secondary to the other, since they may
correspond in resistanceand the electro-motive
force of the generating-coils be the same as
the drop caused Ly the motor-coils. The field-
cireuit of each of these machinesis a multiple-
are circoit from the main cireuit or from its
own lamp-circuit, Thus it will be seen that
each of these machines will be both a motor
and a generator. The tension of the current

in the main circuit is much higher than that

located at or near the points of consumption, a
great saving in conductors can be made,since
the conductors of the main circuit (the onlyone
that need be of any considerabls leugth) can
be smmall. Each combined motor and gener-
ator can be regulated independently to give
the desired tension in the cirenit supplied by
it,so that the same tension c¢an be maintained
in all the lamp-circuits or a different tension
maintained in the same, so as to supply half-
lights, if required. Any one of the combined
motors and generators can be short-circuited
by closing a shunt around it,in which casethe
electro-motive force could be reduced at the
source of supply.

In the accompanying drawings, forming a
part hereof, Figure 1 is an arrangement em-
Lodying the invention shown diagrammati-
cally, and Fig. 2 is a cross-section of & portion
of the armature of one of the combined ma-
ehines.

A represents a dynamo or magneto electric
machine supplying a current of high teusion
in the main cirenit12; ora numberof machines
arranged in wultiple are, in series, or in mul-
tiple series could be used for the purpose. The
field of the machine A is sapplied by a multi-
ple-are cireunit, 3 4, from 1 2, and the machine
may Le regulated in any known way, prefer-
ably by shifting the commutator-brushes or by
varying primarily the strength of the field-
magnet.

B C D represent machines which are com-
bined eclectro-dynamic motors and dynamo-
electric generators. Iach wmachine bas a cy-
lindrical or annular armature-core wonnd with
two sets of continuous coils convected to two in-
dependent bar-commutators,a b. The smaller
commutator ¢ is the motor-commutator, and
the brushes resting uponit are connected with
the conduetors of the main circuit 1 2, while
the larger commutator, b, is that of the gener-
ating-coils,and the brushes bearing on it have
conductors connected with them, with which
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lamps or other translating devices, 5, are con-’

nected in multiple are. These conductors of
the three machines are represented by b and 6,
7 and 8,and 9and 10. The field-circuits 11 12
of the combined motors and generators are
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multiple-arc circanitsfrom 1 2; or each machine
may supply its own field from the current gen-
erated by it. In Fig.2 the two sets of coils of
each machine are shown. The inneror motor
coils, ¢, are connected with the commutator a,
while the outer or generating coils, d, are con-
nected with the commutator b.: Each of the
combined motors and generators can be regu-
lated independently of all others to give the
desired tension of current in: the translation-
circuit supplied by it as a generator. Thiscan
be done by-adjusting the brashes on either com-
mutator or by varying primarily the strength
of the field-magnet.

A shunt-circuit (not shown) may be formed

around each -machine B, C, and D, provided
with a switch for making and breaking the
same, 8o that any one of these machines can
be cut out of eircuit. - If any machine were
cut out of circunit, the electro-motive force at
the source of supply would be reduced aceord-
ingly.

It will be understood, as before explained,
that the independent windings of each com-
bined machine are of the Siemens or Gramme
pattern, while: the field-magnet is common to
both.

A continnous eurrent is used to operate each
machine, while:the eurrent generated by it is
also continuous.

‘What I claim is—

1. The combination, with & main circunit hav-
ing a current of high tension, of two or more
combined electro-dynamic motorsand dynamo-
electric generators arrapnged :in series as mo-
tors in such main circuit, and: independent
translation-circuits connected with the gener-
ating-coil of such machines and supplied there-
by with currents of low tension, substantially
as set forth.

2. The combination, with one or more dy-
nawmo or magneto electric machines supplying
a main circuit with a current of high tension,
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of two or more combined electro-dynamic mo-
tors and dynamo-electric generators,each hav-
ing two sets of armature-coils connected with
two independentcommutators, one set of com-
mutator-brashes being in the line of the main
circuit and the other set connected with con-
ductors independent of the main circuit, and
translaling devices arranged in maltiple-are
circuits from sueh independent conductors,
substauntially as set forth.

3. The combination, with the main eircuif,
havinga current of high tension,of twoor more
combined eleetro-dynamic motorsand dynamo-
electric generatorsarranged in series as motors
in the main circuit, and independent transla-
tion-cirenits. connected with the -generating-
coils of such machines and supplied thereby
with currents of low tension, each of said com-
bined machines being adapted forindependent
regulation, snbstantially as set forth.

4. The combination, with a main circunit, of
two or more combined electro-dynamic motors
and dynamo-electric generators arranged in
series as motors in the main circnit, and inde-
pendent translation-circnits supplied by such
achines with currents of low tension, the
coils of the field-magnet of each combined ma-
chine being in an independent circuit derived
from the main circuit, substantially as set forth.

5. The combined electro-dynamic motor and
dyunamo-electrie generator described, consist-
ing of an armature having two independent
continuouis windings connected with separate
bar-commutators, and a field maguoet or mag-
nets common to both windings, substantially
as set forth. ,

This specification signed and witnessed this
22d day of May, 1832,

THOMAS A. EDISON.

Witnesses:
Epw. C. ROWLAND,
C. P. MQTT.
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