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UNITED STATES

PateEnT OFFICE.

W

THOMAS A. EDISON, OF MENLO PARK, NEW JERSEY, ASSIGNOR TO THE
EDISON ELECTRIC LIGHT COMPANY, OF NEW YORK, N. Y. g

APPARATUS FOR TRANSLATING ELECTRIC CURRENTS FROM HIGH TO LOW TENSION.

SPEGIFICATION forming part- of Letters Patent No. 278,418, dated May 29, 1883, .
’ Applicationfiled A11g115€14. 1882, (No.model.). :

To all whom it ma,y'concern: s o
Be'it known that T, THOMAS A, EDISON, 0

Menlo Park, in the county of Middlesex and-

* State of New Jersey, haveinvented a new and

useful Improvement in Systems: of Electric

‘Lighting, (Case No.463;) and I.do hereby de-

clare that the following is a full and exact de-
scription of the same, reference_ being had to

" the acecompanying drawings, and to. the let-

ters of reference marked thereon.: S
The object of this invention is to produce
simple and efficient means for reducing the

" 'tension of a continuous: current flowing in a
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main ¢ircnit; and -supplying consnmption-eir-.

cuits with a continuous current of lower ten-
sion, whereby a large saving can be made in
the investment for conductors by using small
main conductors, and obviating excessiveloss
of energy by the use of a current of high ten-
sion in the main eireuit, while lamps, motors,
or other translating devices requiring- a con-
tinuous current can be supplied, and by the
use of a eurrent of lower tension :in the con-
sumption-circuit the translating devices: can

‘be placed in separate multiple-arc circunits and.

made independently controllable.

" The object is accomplished by the use of in-
duetion apparatus located between the main
éirenit and the translating devices and trans-
forming & continuwous current of high tension
into a contintous current of lower tension by

" the employment of ‘a magnetic ‘core or cores
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having two sets of wire coils, one of high re-
sistance connected with the main cirenit, and
one of ‘lower resistince ‘connected. with. the
consumption-circuit; the connections of the
main and:consumption circuits with their re-
spective sets- of ‘coils being ‘changed or ad-
vanced 'simultaneously, so that "the inductive
action of the maguetic core or.cores will cause
current to flow-in ‘the consumption-cirenit al-
ways in‘the same direction, o

In earrying out the invention a numnber of
maghnetic cores are preferablyemployed, which
cores are preferably arranged in pair§ to form
horseshoe-magnets and have plates closed up-
on ‘their poles. Thesé: magnetic :cores: are
wound with two sets of wire placed:on-differ-
ent portions of the cores.or coiled” one upon
the other on the same portions. of the cores.

- sumption-cireuit.
- or high-resistance coils flows from one com-
" mutator-brush to the other in two directions,
“one-half the pairs of cores having their coils
- receive ‘current in one direction, while the
. other half of the cores have their coils receive
i eurrent-in ‘the opposite direction.

| One set of coils is of high resistance, while the

other set is of lower resistance, and each set
of coils is connected in a closed circuit inde-
pendent of the circnit of the other set.  The
closed circuit of each set of .coils is connected
with the bars or plates of a stationary com-
mutator-cylinder at points between the pairs
of maguetic cores, there being 2 bar on each
commutator-eylinder for each pair of magnetic
cores. Upon each commutator-cylinder trav-
els u pair of commutator brushes or springs:
These commutator-brushes are mounted upon
a Gommon shaft, which is revolved by any
suitable’ means, an electromotor being used
for the purpose,or a spring o ight actnated
mechanism. - ‘The brushes traveling on the
commutator-cylinder connected with the coils

-of -high. resistatice are connected with the

main circuit, while the. brushes traveling on
the commutator connected with the: coils of
low resistance -are connected with the con-
The current in the fine-wire

Now, the
revolution ~or the commutator-brushes ‘will

. cause the pairs of magnetic cores. to have the

connectionsof theircoils reversed twoat a time,
thos causing a reversal of magnetic polarity.
This change .in magnetic polarity induces a'
carrent of lower tension in the coarse or low-
resistance -coils, the connections with -which
being advanced simultaneouisly with those of

.the fine - wire coils, the induced .current is
.nade a continnouscurrent, oracurrentflowing:
.in‘one direction.

‘ The action may perhaps be
bétter illustrated by considering the points at
which the current flows into and leaves the
closed ‘eircuit’ of the fine-wire coils as in the
neutralline. - This is advanced by the revolu-
tion'of the commutator-brushes, and the op-
posite pairs of magnetic cores are crossed by
thelinesimultaneounsly:. Thesameresultwould:
beproduced if the magnetic cores were mounted
upon a shaft and revolved with the commuta-
tor-cylinders, the commutator-brushes being
held stationary. o
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-independent, multiple-are connections,

-
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Instead of using a number of donble-wound | ance (shown in full lines) connected with the

magnetic cores, a gingle annular core can be [ bars

used, similar to a Gramme ring, the annular
core being provided with two sets of continu-
ously-wound wige coils, one of high resistance
and the other of low resistance, connected at
intervals to the bars of separate commutator-
cylinders. .

The coils of high resistance are connected
through the commutator and brushes with the
main cireuit, while the coils of low resistance
are similarly connected with the consumption-
circuit. Thedouble-wound ring and the commu-
tator-cylinders may be revolved, and the com-
mutator brushes or springs held stationary; or
the commutator-brushes may be revolved to-
gether and the ring and eylinders held sta-
tionary. The double-wound ring is perferably
surrounded by a ring of iron to carry the
magnetism between the endsofthe neutral line.

The foregoing will be better understood from
the drawings, in which Figare 1 is a view,
partly diagrammatic, of the preferred form of
the apparatus; and Fig. 2, a similar view o
a modified form of the same. ’ .

1 2 are the eonductors of the mair circuit,
having a continuous high-terision carrent sap-
plied by one or more dynamo or magneto-elec-

tric machines, while 3 4 are the main conduct—

ors of the house or consumption circuit, re:
quiring 4 continuous current of lower tension,
and provided with lamps, motors, or other
translating devices, A, located in multiple.are
circuits and independently controllable. B,
G, D, and E, are pairs of magnetic cores hav-
ing fine- wire or high-resistance coils a and-
coarse-wire or low-resistance coils 5. These
coils are connected togetier in two closed eir-
cuits connected at points between the pairs of
magnetic cores with the bars of separate com-

- mutator-cylinders F G. Two sets of commu-

tator-brushes, ¢ d and e f, are mounted upon a
common shaft, H, and revolved together. The
brushes ¢ d are in a multiple-are circnit from
the condactors 1 2 of the main cireuit, while
the brushes e f are connected with the con-
ductors 3 4 of the consnmption-cireuit. The
shaft H may be revolved by an electromotor
or in any other suitable way, as by a spring or
weight actuated meehanism,. ,

1t will be understood that each house-circuit
will be connected with the main circuit through
induction apparatus, all the connections being

Instead of the separate pairs of magnetic
cores, a. single annular core, I, can be used.
(Shown in dotted lines in TFig. 2.) This core

- is wound with two sets of wire coils, each be-

ing continuous, like the winding of a Gramme
ring, one set of high resistance (shown in dot-
ted lines) connected with bars of commutator-
cylinder F, the brushes or springs on which

are connected with the conductors 1 2 of the |

main cireuit, and the other set of low resist-

I

of commutator-cylinder G, the brushes

or springs on which are connected with the

consumption-circuit 3 4. _
The double-wound ring I and the commuta-

tor-cylinders I G may be revolved, or they

may be held stationary and the commutator-
brushes berevolved. - An iron ring, K, is pref-
erably placed outside of the double-wound rin g
I, to carry the magnetism between the ends of
the neuntral line.

In my Patent No. 265,786, dated Oectober
10, 1882, is shown a series of combined mo-
tors and generators, the motors being placed
in the main circuit and the generator-coils sup-
plying translation-circuits with currents of re-
duced tension. Therefore I donot herein claim
a system of this character. ‘

What I claim is— ‘

1. The combinatiqn, with a main circuit hav-
ing a continuous carrent of high tension, of a
consumption-circuit of low tension, provided
with translating devices arranged in wultiple
arc, and an intermediate induction apparatus

for reducing the tension of the current, sub-

stantially as set forth.

. 2. The combivation, with a main cirenit hav-
ing a continuous current of high tension, of a
consumption-circuit, an intermediate double-
wound magnetic core or cores, and commuta-
tors for simultaneously changing or advanec-
ing the connections of the circuits with the
windings of such core or cores, substantially
as set forth.

3. The combination, with the main and con-
sumption eireuits, of a magnetic core or cores;
provided with two sets of coils, one of high
and one of low resistance, connected in sepa-
rate closed circuits, and two commutators, one

connecting the, high-resistance coils at inter-
vals with the main circait and one conuecting -

the low-resistance coils at intervals with the
consumption - eircnit, the connections of the
main and consumption circuits being changed
or advanced simultaneously, substantially as
set forth.

4. The combination, with the main and con- .

sumption cireunits, of the double-wound sta-

‘tionary core or cores, the stationary commn-

tator-cylinders connected at intervals with the
windings of such core or cores, and the simul-
taneously-revolving commutator brushes or
springs connected with the main and consamp-

| tion eirenits, substantially as set fortb.

5. The combination, with the main and con-
sumption circuits, of the double-wound core
or cores, the commutator-cylinders,and the ex-
terior iron ring, substantially as set forth.

This specification signed and witnessed this
7th day of July, 1882, . :

THOMAS A. EDISON,

Witnesses : ,

RicuD. N.-DYER,
EDWARD H. PyYATT.
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