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1o all whom it mary concern:

Be it known that I, JOSE
Chicora, in the countyof Butler and State of
Pennsylvania, have invented a new and use-
ful Improvementin Hlectric Motors, of which
the following is a specification.

My mvenbmn 1s in the nature of a simple
and effective electric motor of that type in
which the oscillation of an armature in front
of the pole of the electromagnet is converted
into rotary motion by meansof a connecting-
rod and a crank-shaft arranged above and aft
right angles to the longitudinal axis of the
electromagnet.

My invention consists in the peculiar con-
struction and arrangement of partsoperating
on this principle, which I will now proceed to
describe, reference being had to the accom-
panying dmwmﬂs in which—

Figure 1isa per&peetwe view of the motor
Fig. 2 1s a vertical longitudinal section
through the eleetromagnet, and igs. 3,4, 5,
and 6 are details of the commutator and au-
tomatic speed-regulator.

In the drawings, A represents the iron
frame of the motor, which may be cast in one
plece, as shown; and it consists of a base q, a
horizontal eylindrical jacket o', and upright
pillars ¢® a?, which latter carry the bearings
for. the crank-shaft. The jacket ¢’ forms a

housing for the electromagnet and alsoforms

a part of the magnet, as will be hereinafter
explained. 'The electromagnet while not
broadly new in construction differs from the
ordinary electromagnet and has a special
value and produces a distincet organization
and new result in the combination in which
it is employed in my motor. It consists ofa
central iron core B, a winding of insulated
wire b around the same, f01m11:10 an inner
helix, an iron sleeve B3’ quuoundmg this in-
ner helix, and an outer helix {’, formed by
the winding of the same wire b outside of the
sleeve B', all of which isinclosed in the outer
iron jacket @', which forms part of the frame-
work and also adds to the magnetic quality
of the electromagnet. The special value of
this form of electromagnet is not only to
oreatly increase its magnetic attraction, but
it has a special correlation to the armature
C when the latter is arranged as in my in-
vention, which I will now descllbe This ar-
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mature of soft iron rocks on its lower edge
in a seat formed on the top of the base about
an axis that is directly against the end of the
electromagnet, this armature being formed
at 1ts lower edge with lugs or bearings which
are retained by a detachable plate ¢, bolted
or serewed to the base ¢. The armature C
tilts or vibrates about the roecking axis Dbe-

low, and the upperend of the said armature

18 connected to the crank-shaft, as will be
hereinafter deseribed.

The peculiar value and correlated effect
between the compound electromagnet (hav-
ing a double helix, with the iron sleeve B’ and
external jacket ¢') and the armature C, whose
rocking axis is always in the vertical plane of
theend of theelectromagnet,areas follows: It
1s well known that the attractive energy of an
electromagnet on its armature increases with
the diminution of distance between the arma-
bure and poles of the magnet. Now with the
armature pivoted against the end of the elec-
tromagnet it feels first the attractive energy
of the electromagnet in the lower part of the
jacket o', against which it practically rests,
and then, owing to the angle of divergence,
the attractive energy of the lower part of
sleeve B’ is next felt, and, following this, the
core B, the upper part of sleeve B’, and the
upper part of socket «' in succession exert

their maximum effect with an increasing
force. 1twill thus be gseen thatthe armatuare

has at all times some part of its body in the
range of maximum attraction of some part of
the electromagnet, even when thrown back
to 1ts remote position, and this gives to the
armature a greatly-increased motive power,
the result being due to the combined effect
of the structural character of the magnet and
the relation of the armature thereto.

Hor transferring the motion and power of
the armature to the crank-shaft the arma-

ture at its upper end is rigidly connected to

an arm I, which extends at right angles to
the plane of the armature and &bm"e fhb elec-
tromagnet 1n sabstantially horizontal posi-
tion to a poini near the opposite end of the
electromagnet.

In the uprights or pillars ¢? a®is journaled
the crank-shaft E,whose cranked middle por-
tion 1s connected by a pitinan I to the end of
arm D most remote iromthe armature. This
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arm D is formed of a bent red doubled on
itself, with its middle portion connected to

the pitman and its two ends screw-threaded -

and extended through the top of the arma-
ture and provided with screw-nuts d d on
opposite sides of the armature. This makes
a rigid connection of thearm D to thearma-
ture C, s0 that the armature-plate Cis braced
Lgmnst twisting from its true plans and also
affords an unpmtmlt means of adjustment
by which the connection between the arma-
ture C and pitman ¥ may be shortened to
take up wear, thus avoiding all looseness and

rattling noise and also insuring the close ap-

proach of the armature to the poles of the
magnet. As the arm D extends from the ar-
mature to the opposite end of the electro-
magnet, it passes beneath the erank-shaft 18

at un'ht angles to 1t, and through the agency
of the mtmwn T the blmm; and pull of the

armaturearedeliverad to the erank-shaft from
the opposite side (o that on which the arma-
ture is arranged, the armature € and arm D
acting as one right- mmuhu rigid plece.

The erank-sh: .’Lf'b L is pr i)VlCLu{l with a com-
mutator for alternately throwing the current
through the motor and interrupting it, and
sald crank-shaft has alsc a fly-wheel and au-
tomatic governor, which I will now proceed to
describe. G ¢ ¢ represent an insulatsd two-
pronged brush or switch, Dbetween whnoso
branches ¢ and ¢’ the shaft ¥ passes. This
shaft revolves with a contact ¢, which as the

shaft revolves is brought intermittently into

contact with one or the other prong g or ¢’ of
the switeh to send a current intermittently
through tne coil of the electromagnet just at-
ter the armature has receded to its most re-
mote pomnt.

The 'p.ajgh of the electric circuit is best see
in fig. 2, in which Pis a binding-post mauuted
on an mf;ulatmﬁ vase and connected to one
pole of the bz-‘mttez‘y. This binding-post is con-
nected by wire 1 with the two-pr 013ged switeh
G g s

The outer coil ' of the magnet is connected
at s to the outer metal jacket ¢’ and the metal
standards ¢®. The inner coil { is connected
at © to an external plate u, the binding-post
P, and the other pole of the battery. lisa
plate of insulation between the end of the
electromagnet-case ¢ and the outer plate .
The path of the electric current than is as
follows: from binding-post P, wire » to switeh
g, revolving contact ¢, shaft I, standard @
and extemll jacket «¢', thence by wire s o
helix 0', to helix 0, wire 't to plate i, binding-
post P, and the other pole of the battery.

In running in one direction the rotation of
the contact e alternately makes and breaks
the circuit through the branch ¢ of vhe switeh.
To reverse the motor, the lever & is defleeted,
SO as to throw bchllCh g of the switch out of

range of contact ¢ on the shaft and bring
branch ¢’ into range of contact with The
two branches ¢ ¢' move together about the
pivotal center ¢*, and the adjusting-arm G

‘nected to a radial slide ',

| age ainst the end of the s
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has a slotted non-condueting plate ¢, playing
over & pin ¢f, which serves to regulate the
throwof the arm and determines the approach
of the branches ¢ ¢’ toward the contact e.
To regulate the speed of the motor auto-
matically, a weight W is arranged to slide ra-
dially on one of the spokes of the fly-wheel,
is drawn toward the center by a helical
spring w, and is thrown away from the center
by centrifugal action. This welght Is con-
and this in turn
hears on its inner end the contaet ¢, which
rotates with the erank-shaft. When the speed
octs excessive, the centrifngal action throws
weight W outwardly, and this throungh slide
w' pulls the contacte away from the branches
of the switeh, so that a i:‘allul'l“l slectirical con-
tactis made and a lesser amount of current 18
.0 xmm.ﬂ to the electromagnet or the curvent
cut off entirely unsil the speed mll 3, alter
which the spring o, drawing the welght YW

toward the ceater, again causes the slids w

to restore the ﬂOi.]“[.;.LLL e to 1ts former range of
revolution and rubbing -econtact withh the
switech-prong g or ¢, as the case may be. 10
rogulate the sensitivenass of this gevernor,

the tension of the spring may be adjusted by

o seraw-threaded stem w? and thumb-nut w?’.

For facility and economy of constructiion
one of the standards «*is simply bored to re-
ceive one end of the crank-shaft, while the
other standard has an open seat and has a
hooked arm wn, which may Le thrown over
the shaft to retain it in its Miumg or be
thirown back to allow the shaft to Lie lifted
out laterally.

FHaving thus descrived ny ipvention, wnatb
Telaimas new, and desire to seeurs by Letters
Patent, 1s—

1. In an electric motor, thie combination
with an electromagnet; of an armature hav-
ing & rocking axis dumi;ll} atb the pole of the
said magnet, an avm rigidly attached to the
other end of the armature and extending at
right angles toa point near the opposite end
of the cisctromagnet, a crank-shatlt arranged
at right angles to the electromagnet above
sald arm, cmd a connecting-rod arranged on
the opposite side of the crank-shaft from the
armature and connecting the erank-shaft to
the extended armature-arm substantially as
described.

2. In an electric motor, the combination
with an electromagnet; of an armature hav-
ing arocking axis directly at the pole of sald
magnet, an arm rigidly attached to the swing-
ing end of the armature and provided with
adjusting-nubs as deserined and extending to
&) poin"o near the opposite end of the magnet,

a crank-shaft at right angles to the electro-
nmﬂ‘neu and a pitman arvanged on the oppo-
site mdo of the crank-shaft from the arma-
ture and connecting the armature-arn (o tie
umnk shaft substan bially as deseribed.

The combination with the electremag-

meu mld the armature having a roecking axis
aid magnet; of an
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arm composed of a bent rod having its two
ends screw-threaded and separately connect-
ed by nuts to the swinging end of the arma-
ture and a crank-shaft arranged at right an-
gles to the electromagnet, and a pitman ar-
ranged on the opposite side of the crank-shaft
from the armature and connecting the arma-
ture to the crank-shaft substantially as de-
seribed.

4. In an electric motor, the combination
with the rotary shaft; of a reversing-switch
having two brauches embracing said shaft, &
rotating contact moving with the said shaft
and arranged between the two branches of
the switeh and a centrifugal governor at-
tached to and automatically adjusting said
rotating contact for a longer or shorter con-
tact with the branches of the switeh substan-
tially as described. |

5. In an electric motor, the combination
with the rotary shaft; of a reversing-switch

having two branches embracing said shaft,
atd a lever-handle for adjusting said switeh,
a rotating contact moving with said shaft
and arranged between the two branches of
the switeh, a radially-sliding bar connected
to the rotating contact and bearing a weight
at 1ts outer end, and a spring and means for
adjusting it, said spring being connected to
the weight and arranged to draw it against
centrifugal action substantially as deseribed.

6. In an electric motor, a revolving shaft, a
brush-arm or switech at right angles thereto,
a rotating and shding contact between the
brash and the shaft, and a centrifugal gov-
ernor arranged to throw the rotating contact
away from the brush and toward the center
of the shaft as described.

JOSEPH DARLING.
Witnesses:
SOLON C. KEMON,
CHARLES A. PETTIT.
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