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To all whom it may concern : ’

Be it known that I, EDWARD WESTON, a
resident of Newark, in the county of Essex
and State of New Jersey, have invented cer-
tain new and nseful Improvements in Electro-
Magnetic Motors, of which the following is a
specification. ‘

My invention consists in a device for readily
and easily reversing the direction of rotation

1o of the armature of au electro-magnetic motor
without breaking or reversing the circait with
which it is econnected. ,
It is.well known that the direction of rota-
tion of a motor, the polarity of the field-mag-
15 vets Temaining the same, depends upon the
direction in which thecurrententers and leaves
the coils of the armature. If, therefore, the
position of the brushes which pass the carrent
through thie motor be shifted one hundred and
20 eighty degrees with reference to the commu-
tator, it is evident that a change in direction
of rotation will follow, since the current is car-
ried throngh the armature in a contrary direc-
tion, while its direction through the field is
2z the same. To shift the position of the brushes
by hand is often a difficult and sometimes dan-
gerous operation, the latter from the liability
of receiving shocks and from the danger of
heating or burning the coils by not effecting
30 the change with sufficient rapidity. I have
therefore devised a mechanical means of re-
versing the direction of rotation by shifting
the brushes, the nature and prineiple of action
of which will be explained by reference to the
35 accompanying drawings,

Figure 1 is a side view, in elevation, of a
motor with my improved shifting mechanism
combined therewith. Fig. 2 is an illustration
partly in diagram of a resistance or rheostat

4o used in conjunction with the parts shown in
Fig. 1. Fig. 3is a view in detail of the rheo-
stat.

The invention may be applied to any ordi-
nary form of motor. That shown is the type

45 adopted by me as the best suited for general
purposes; aund it consists of a double system
of field-magnets, F I, fixed to standards G G
and mounted on a base, A. Between conse-
quent pole-pieces B B a cylindrical armature
o is mounted, the plan of construction of which

is that deseribed in numerous patents granted

to me and in applications by me made. At
one end of said armature is the commutator L,
the brashes for which are eairied by an ad--
Jjustable holder, H. The holder is fixed to a 35
sleeve of insulating material, throngh which
passes the shaft, A cog-wheel, T, is also fixed

to said sleeve.

Upon an extension from one of the pole-
pieces B is pivoted at e, in a suitable stand- 6o
ard, a lever, D, the short arm E of which is
formed as a toothed sector and cansed to en-
gage with the cog I, The relative propor-
tions of the sector It and cog I/ are such that
by moving the lever through an are, say, of 65
forty-five degrees, the cog will be turned one
hundred and eighty degrees, thereby shifting
the brushes to diametrically-opposite positions .
on the commutator.

In the practical application of thisinvention 7o
to motors the direction of rotation of which it
is frequently necessary to reverse—as, for in-
stance, with motors used for hoisting and the
like—1 design using, in conjunction with the
above-described apparatus, a rheostat to in- yg
terpose a resistance in the circuit at the mo-
ment when the shifting of the brushes takes
place. When the position of the brushes is
shifted there will be an interval during which
the attraction between the field and armature 8o
is balaneed, so that the latter remains still,
Daring this interval the current passes freely
through the coils of the motor and heats them,
for the reason that the counter electro-motive
force produced by the motor in action is with- 83
drawn. The object of the shifting meehanism
above deseribed is mainly to reduce this inter-
val, so that no injury by heating will oceur.
To avoid jarring and shocks, however, it will
be found advisable to interpose a resistance in gc
the motor-cirenit corresponding to the counter
electro-motive force withdrawn, and for this
purpose I employ the device illustrated in Figs.

2 and 3. The lever D is incladed in the cir-
cuit; or the wire from one of the brushes is se- g3
cured to it and kept in contact with a brush,

d. In the path of movement of this brush

d are arranged a number of contact-plates and
resistance-coils, the whole forming a double
rheostat, R. The line-wire is connected to 1co
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plates at opposite ends by branches W W/,
The plates are divided into two sets, the con-
nection between the two being made by a coil
of very high resistance, . Instead of being
80 connectul they may be so arranged that the
brush d, before leaving one sef, makes contact
with the first plate of the other, though the
former arrangement is preferable.

Suppose this motor to be running. The re-
sistance in the circuit, in addition to that of

the conductors, is caused by the counter elec-

iro-motive force of the motor. If the lever D
ke moved, the speed of the motor is reduced
and the counter electro-motive force also. At
the same time an increasing resistance is in-
terposed in the circuit by the movement of the
brush d over the plates of the rheostat. When
the counter electro-motive force has been re-
duced to a minimum the amount of interposed
resistanee is the greatest, and from this point
on until the position of the brushes has been
completely reversed theresistanceis decreased.

Instead of operating the rheostat by means
of the lever D, any moving part of the shift-
ing mechanism could be employed. It may be
stated that the combination of devices just de-
scribed serves not only as a shifting device,
but asaconvenient means of effecting theregu-
lation of the speed of the motor by shifting the
position of the brushes and at the same time

-interposing resistance as the counter electro

motive force is reduced.

Having now described my invention and the
best manuper of which I am at present aware
of carrying the same into effect, what I claim
is—

1. The combination, in an electro-magnetic
motor, with a brush-holder and brushes car-
ried thereby of a shifting mechanism for turn-

ing said brashes, and a resistance coil or coils

alranged to be thrown in and ont of cireuit
with the brushes by the movement of the shift-
ing mechanism, as and for the purpose set
forth,

2. The combination, with- brush-holder H,
brushes carried thereby, and cog-wheel I/, of
thetoothed segment E and lever D, these parts
being eonstructed and combined in substan-
tially the manner set forth.

3. The combination of brush-holder H,
brashes carried thereby, cog-wheel F/, touthed
segment E, lever D, and resmtance coils R,
said coils bemg placed as described, and ar-
ranged to be thrown in and out of urcmb with

the brushes by the movement across them of”’

the lever D, as deseribed.
In testimony whereof I have hereunto set
my hand this 3d day of May, 1882,

.EDWARD WESTON,

Witnesses:
HENRY A. BECKMEYER,
Joux F. KeELLY,
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