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UNITED STATES PATENT OFFICE.

THOMAS A. EDISON, OF MENLO PARK, NEW JERSEY.

IMPROVEMENT IN DYNAMO-ELECTRIC MACHINES.

Specifieation forming part of Letters Patent No. 219,393, dated September 9, 1879 ; application filed
July 10, 1879,

To all whom 4t may concern:

Be it known that I, THOMAS A. IEDISON, of
Menlo Park, in the State of New J ersey, have
mvented an 11111)1‘0\ ement in Dynamo- Klectric
Machines, of which the following is a specifica-
tion.

I make use of a ring supported by arms and
revolved between the cores of a field-of-force
magnet. There are helices around this ring
connected to commutator-plates, and the cur-
rent is taken off by three springs, two of which
are connected together and receive the carrent
of one polarity, and the other spring receives
the current of the opposite polarity. The hel-
ices of the ring, as they are revolved through
the magnetic field of the field-of-force mag-
nets, have the secondary current set up In
them, and the same 1s taken off by the com-
mutators aforesaid.

To insure the entire current passing off by
the commutators, and to prevent the secondary
current circulating in the helices of the revolv-
~ing ring, the continuity of the helics or heli-
cal sectionsisinterrupted at twoormore places;
and to avold the interruption of the line-cur-
rent, 1 use a stationary bridge and revolving
contact-blocks to close the circuit at the inter-
ruption of the helix-wire, when the same 1s in
the line-circuit, through the commutators.

I have discovered that an increased mag-
netic effect is produced in the field-of-force
magnets by periodically shunting tiie current,
as will be more fully deseribed hereinafter.

In the drawings, Figure 1 is a plan of the
machine, If1g. 21s an elevation with the frame
removed at the line x x. Tig. 3 is a section
through the ring and the core-extension of the
field-of-force magnet, and Fig. 4 is a diagram
of the connections.

The shatft a 1s supported in suitable bearings
b and revolved by power. Upon thisshaftare
arms ¢, that sustain thering d. Thisring may
be of one piece of iron; but I prefer to use fine
wire wound into a coil or 1 ring, and having a
circular form sectionally, as seetl in Ifig. 3.

Around the ring d there are helices wound
in numerous sections, f, and the wires are taken
off to commutator-plates ¢, as illustrated 1n the
diagram, I'ig. 4. One end of one helix-wire is
joined to the same commutator-plate ¢ as one
end of the next helix-wire, except at two or

| more places around the ring,

where there 18 a
break in the metallic connectionsof the helices.
I have shown two such breaks at the blanlk
commutator-bars ¢! ¢, where the wires, mstead
of passing from the helical sections to such
plates ¢' ¢%, pass to the secondary commutator-
blocks k&, composed of four insulated blocks,
and < 1s a stationary bridge of metal, against
which the blocks & revolve. 'L'hese blocks %
are upon a cylinder of msulated material on
the shaft a, and revolve with 1t. The opera-
tion will- be hereinafter explained.

The field-of-forece magnets N S are wound
with helices, and there are lateral projecting
cores 1 8, with openings through them,in which
the ring d is revolved, said lateral cores being
close to the helices of the rings, but not touch-
ing the same, as seen in Ifig. 3, so that the
helices pass acrossthemagnetictield somewhat
the same as in the Paccinetl or Gramme ma-
chines.

The commutator-springs { m n bear upon the
commutator-plates, and the circulation of the
electric current will be from the springs [ and
n, through the helices that are i the field of
magnetic influence, and thence by the spring
m, or the reverse, according to the polarity of
the field-magnets and the direction of revolu-
tion, the same polarity of secondary current
bemn set up in the helix- section that is ap-
pl.o:zwhmﬂ N, that is set in another helix that
is moving away from S; hence the springs !
and n are connected to one line-wire, and the
opposite polarity of current 1s set up through
m, as indicated by the arrows, KFig. 4, said
spring m connecting to the neutral point be-
tween the poles of the field-magnets.

I'rom the foregoing 1t will be understood
that a continuous current s set up In {m »
fromn those helix-sections that are passing
through the magnetic field. The commutator-
springs, however, have to bear upon two of
the commutator-platesatthe sametime to avoid
interruption in the current or a spark.

The current passes from m out upon the line-
wire 5, and returns upon the line-wire 6 to ¢
n, or the reverse, and the helices of the field-
of-force magnets N S are in this circuit, as
shown 1n I‘m. 4,

The secondary eommutqtov blocks %, being

insulated, form two breaks in the helix-sec-




2 | 219,393

tions but the stationary bridge ¢ 18 1n such a
position that the cireuit is maintained in the
helices that are in the magnetic field, such
bridge answering the same purpose as it would
to connect the helix-wires continuously to . the
commutator-plates ¢' €. The metallic circuit,
however, is broken on the opposite side at the
commutator ¢%, so that currents cannot cireu-
late through the ring of helices. |

As the connections are illustrated, 1t will be
seen that the current is always free to circulate
through the helices of the field-of-force mag-
nets, and under ordinary circumstances the
electriceffect will be augmented until the maxi-
muimn effect is attained. I have discovered that
by combining with the field-of-force magnet
and the ecircuit through the same a shunt
open and closed periodically, the dynamie ef-
fect 1s greatly increased.

9 and 10 are shunt-wires from the line-cireunit
at each side of the helices of the field-magnets,
and « v are springs bearing upon a cylinder,
w, that is apon the shatt a, and 1s revolved
withit. Partof the surface of w is of conduect-
ing and part of insulating material. When
the springs « » rest upon the conductor the
current is shunted or short-cirenited, and, find-
ing a route of less resistance, does not pass
through the helices of the field-of-force mag-
nets, and acquires thereby inereased volame,
as the resistance is less; but so soon as the
non-conduecting material comes into contacst
with « and v, the shunt is broken, and the in-

creased current, having no other route, is

obliged to pass through the helices of the field-
magnets, and augments the magnetism and
inereases the current, so that the energy of the
machine is promoted by shunting the field-of-

force magnets; and this I do every revolution
of the shaft a, but it may be done more or less
frequently.

By the arrangement shown the helices of the
ring are not liable to become heated, because
the current passes through but a small portion
of the ring, and the other parts of the ring
are open to atmospheric influence and {ree to
cool. | |

I claim as my invention—

1. In a magneto-electric machine, a ring of
helical secttons connected to commutator-
plates, and the metallie eirenit, interrupted at
two or more places, in combination with the
field-of-force magnet, the springs i n, connected
together and to one wire of the circuit, and
the intermediate spring, m, to the other wire of
the circuit, substantially as set forth.

2. The combination, in a magneto-electric
machine, of a field-otf-force magnet, revolving
helix-sections, commutator-plates, to which
the helix-sections are connected, the springs {
m n, the secondary commautator-blocks %, and
a metallic bridge, 7, to the same, for maintain-
ing metallic connection in the helices that are
within the field-magnets, substantially as set
forth.

3. In a dynamo-electric machine, a shunt
around the helices of the field-of-force magnets,
and means for opening and closing that shunt

periodically, for the purposes and suabstan-

tlally as set forth,
Signed by me this 7th day of July, A. D.
1879, | |
THOS. A. EDISON.
Witnesses:
| S. L, GRIFFIN,
IFRANCIS RR. UPTON.
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