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UNITED STATES

PATENT OFFICE.

JOSTE 8. CAMACHO, OF HABANA, ISLAND OF CUBA.

IMPROVEMENT IN ELECTRO-MAGNETIC MOTORS.

Specification forming part of Letters Patent No."129,000, dated July 16, 1872.

Specification deseribing a new and Improved
Llectric-Motor, invented by Josk 8. CamacHo,
of Habana, in the Island of Cuba.

This invention relates te a new electro-mo-
tor to be applied to the propulsion of vehicles,
such as railroad-cars, small or large vessels,
to the operation of machinery, and other use-
ful purposes. The invention consists princi-
pally in such a combination of a wheel con-
taining a series of electro-magnets that have
an unvarying direction of electric current with
aseries of stationary electro-magnets, in which
the direction of the current isreversed at reg-
ular intervals, that by the changed polarity of
the stationary electro-magnets their respective
powerof attraction will be so changed or rather
transmitted from one to the other that the
wheel-magnets will be caused to follow such
transmission, whereby the wheel is turned.
This principle of operation is based upon the
well-known property of magunets to have their
opposite poles attract, but their like poles re-
pel each other. The invention also consists
in a new current-regulating mechanism; and
also in a novel construction of electro-magnets
for the purpose of obtaining a larger ratio of
power from a given length of coil than could
be derived by the plain cores of ordinary elec-
tro-magnets, all as hereinafter more fully de-
described.

In the accompanying drawing, Figure 1 rep-
resents a side elevation, partly in section, of
my improved electric-motor. TFig. 2 is a ver-

- tical central section of the same. Fig. 3isa

vertical section of the same on the plane of the
line ¢ ¢, Fig. 4. Fig. 4 is an end view, partly
in section, of the same. Fig. 5 is a longitu-
dinal central section; and Fig. 6, an end view
of the new form of electro-magnet.

Similar letters of reference indicate corre-
sponding parts.

A in the drawing is the frame of the appa-
ratus. Ifis made of suitable size, aceording
to the power to be obtained or imparted; and
is composed of two circular cheeks or sides, @
@, projecting from a base, b. B is a wheel,
mounted upon & shaft, C, whose bearings are
in the cheeks of the frame A. The wheel B
carries at or near its circumference a series of
electro-magnets, D I, whose axes are parallel
to the axle C, while their poles are in line with

the faces of the wheel, respectively. The elec-
tro-magnets D are supported on spokes or
disks, or otherwise on part of the wheel. The
wires wound about the electro-magnets D are
all connected with each other, so that said
electro-magnets are all affected by the same
current, but being wound in opposite direc-
tions around themagnets, alternately, the poles
of the latter will also be alternately of oppo-
site names on the same side of the wheel
Each cheek of the frame A supports as many
electro-magnets I If as the wheel B, and they -
are set on a circle of equal diameter, so that
each of the several magnets D can be placed
between two of the electro-magnets E B, as
shown, the latter being preferably but half as
long as the former. The several electro-mag-
nets E I on both sides of the wheel are all
connected by the same wire, so that the car-
rent, when passing through such wire, will’
magnetize all the coils B with equal intensity.
The electro-magnets E B are connected metal-
lically into pairs, the wire being wound in re-
verse direction around the cones of every pair,
so that their contiguous poles in the same plane
will be of opposite polarity. The wire which
passes around the magnets D connects at its
ends, respectively, with two insulated rings,
d and ¢, which are mounted upon the axle C,
and in metallic connection with two springs,
J and g, that are fastened to the frame A. The
spring f is by a wire, A, connected with one
pole of the battery ¥, from which power is de-
rived for operating the machine, The other
pole of the same battery connects by a wire,
J, with a pin, 4, that is fastened to one end of
a pivoted T-shaped lever, G. The pin ¢ isin-
sulated from the lever (&, whose vertical arm
l is by a spring, i, held against a notehed
wheel, H, that is mounted upon the shaft C.
The other or third arm of the lever G carries
in its extremity an insulated metal pin, =,
which is by a wire, 0, connected with thespring
¢, as shown in Fig. 1. Under the pins ¢ and
n are two pins, p and g, respectively, held in-
sulated in a fixed frame, and connected by
conduetors 7 r, with one end of the wire that
is wound about the electro-magnets E. The
other end of the same wire is by conductors
s s connected with pins ¢ and u, which are held
insulated in a fixed frame, respectively, above
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pins.i and #. When the end of the arm I is
in ¢ontact with a prominence of the wheel H
the pin j will be in contact with ¢, and the pin
# in contact with ¢, as shown in Fig. 1. The
current will then form the battery, pass along
the conductor %, spring f, andring d, over the
wires of the magnets D of the wheel, leaving
the same through the ring ¢, spring g, and wire
0, whence it passes on the pins » ¢ and wirer
to the electro-magnets E, leaving the same
over the wire s, pin ¢, pin ¢, and wire j, which
carries it back to the battery. All the elec-
tro-magnets D and E are then magnetized in
such manner that the fixed magnets B will at-
tract the magnets D, so as to turn the wheel
in part. Such torning, will, however, cause
the arm [ to enter a notch of the wheel H, and,
bringing the pin ¢ in contact with p and » with
u, the current from the wheel will then enter
the fixed magnets by the conductor 3, and
leave them through ». Thus the currentisre-

versed throughout all the magnets I, but re-

mains unchanged in D. The magnets D E in
contact, will thereby have their contiguous
poles equalized to repel each other, while the
magnets B, next to those in contact with D,
having the poles reversed, will attract D, and
cause a further turning of the wheel. In this
manner the wheel is turned continuously as
long as the current is sustained. It may, by
means of a belt, by gearing or otherwise, trans-
mit its power to the propelling mechanism of
a car or to other machinery. Hach electro-
magnet employed in the above apparatus I
prefer to construct in the manner shown in
Figs. 5 and 6—that is to say, make with a se-
ries of concentric cups, w, w!,w? w? &e.,instead
of using the single central core now in use.

I find that much of the power of the outer
coils of wireis lostin ordinary electro-magnets
in proportion to their distance from the core,

y

N
i

and that much poweris gained when each ¢dil
is, or, at least, as few coils as possible, are
brought in contact with the core. This latter
object is attained by subdividing the core into
as many cylinders; one within the other, as
there are coils or subdivisions of coils, the in-
terior cylinders being longer than those sur-
rounding them, in such ratio that the lengths
of wire of the several coils may be equal. The
several gradated cylinders w, w', w?, w? &c.,
are attached to one plate,, by which the mag-

netism is utilized either by attraction or repul- -

sion.

as new and desire to secure by Letters Pat-
ent—

1. The magnets D, arranged upon a rotary
wheel or ring, B, and wound with conducting-
wires inreverse directions, alternately, so that
the poles of each magnet will be of opposite
polarity, alternately, and the magnets K, ar-
ranged upon the stationary rings A, so as to
be in the same horizontal plane with the mag-
nets D,and connected into pairs, around which
the conducting-wires are wound in reverse di-
tion, alternately, all arranged to operate as
herein shown and desecribed.

2. The vibrating lever @&, carrying the pins
4 n and the arm [, and arranged in combination
with the pins p ¢, econductors », pins ¢ 4, con-
ductors s, and with the notched wheel H, to
operate substantially as herein shown and de-
seribed.

3. The electro-magnets, composed of the
concentric gradated cylinders w, w!, w? &c.,
with a coil around each, as set forth.

' JOSE 8. CAMACHO.

‘Witnesses: .

Jos. A. RAPHEE,
U. 8. Consular Clerk.
JOHN JEREZ,

Having thusdescribed my invention, I claim
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