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To all whom it may concerm:

Be it known that I, FrRANK K. FISHER, of
Detroit, in the county of Wayne and State of
Michigan, have invented a new and useful Im-
provement in Reversing Mechanism for Elec-
tric Motors, of which the followmcr is a speci-
fication. |

My i1nvention consists in apparatus for re-
versing and regulating electrie motors, prinel-
pally designed for use in ears driven by such
motors, and is hereinafter fully described.

Iigure 1 1s an end elevation showing the
end of the armature-shaft and commutator and
the attachments of myapparatus, and Fig. 2 is
a plan view of the lower part of Fig. 1.

1 represents the armature-shaft of an electric

motor of any known type, and 9 represents the

commutator carried on said shaft.

2 represents a cross-bar pivoted on the arma-
ture-shaft, but insulated therefrom, or, if pre-
ferred, pivoted on any other support concen-
tric with said armatuare-shaft. :

3 5 represent the brush-holders, to which
are connected the ends of the cireunit in any
convenient manner,

5 b represent two
bar 2, at the ends thereof, to which are respect-
ively fastencd the brush-holders 3.

4 4 representthe cgmmutator-brushes., These
are made in the usual manner; but I usunally
make them of double length, as shown in Fig.

2—thatis, extending each way from the brush |
holder far enough to come in contact with the

commutator ——-—theu position when 1n contact
with the commutator being indicated by the
dottedlines 2222. When made of the ordinary
length, the brush-holder must rotate farther to

| 1evelse the position of the brushes on the com-
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mutator than when made as illustrated.

7 7 represent two toothed sectors sleeved on
the armature-shaft and insulated therefrom,
and so proportioned that their teeth mesh,
respectively, with the pinions 5 5. I alsoin-
sulate the teeth of said sectors 7 {from the body
by the lines of insulating material shown at 23.

20 represents a fixed beam above the motor,
which may be one of the sills of the car when
the motor is below the car, but is usnally a

frame-work at a convenient height to bring the -

reversing-lever within easy reach of the driver.

pinions journaled in cross-

r

16 represents a shaft, which may be either
loose or stationary, secured to beam 20.

14 represents a cross-bar sleeved loosely on
shaft 16, and provided with a slotted are, 17,
having therein a slot, 19, embracing a set-
screw, 18, secured to beam 20, by which cross-
bar 14 can be locked to beam 20 1n any desired
position within the range of are 17.

6.6 represent connecting-rods, pivoted to the

ends of cross-bar 14 and of cross-bar 2, so that
said cross bars are held at all times pqrallel and
cross-bar 2 can be moved by moving cross-
bar 14.

12 and 15 represent the two arms of a bell-

i ecrank lever, which is pivoted on shaft 16. The

end of arm 15 1s connected with the sectors 7
by the pivoted connecting-rod 10, which is
pivoted to the sector- flame at 29.

11 represents a semicircle secured to the
upper side of eross bar 14 and provided with
notches 21. |

13 represents an ordinary spring-bolt set in

arm 12 and adapted to lock said arm to semi-

cirele 11 at will in the same manner as the re-
versing-lever of a locomotive 18 locked.
~The operation of my invention isas follows:

‘Supposing the commutator-brushes to lie upon

the commutatorin the positionshown by dotted

lines 22 and the armature running in the di-
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rection dae to such position of the brushes, if 8o

the driver desires to reverse the motor he un-
locks spring-bolt 13 and forces arm 12 to the
right of the drawings, which pressses arm 15

and, through conmnecting -rod 10, actuates the

twosectors 7. These rotatepinions 5 and with
them brush-holders 3, and when the brush-
holders have gone through a little less than
one-half a revolution the position of their re-
spective brushes on the commutator will be

reversed, that which was formerly on top of go

the commutator now being underneath, where-

by the polarity of the armature 18 changed

and its direction of rotation reversed.

1{ the driver desires to simply increase or
decrease the speed of the armature, he loosens
sald screw 18, leaving arm 12 locked to semi-
circle 11, and moves cross-bar 14 in one direc-
tion or the other, whereby, through connect-
ing-rods 6, cross-bar 2 is swung in the same
direction, carrying with it brush-holders 3,
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and changing the point on the commutator at | the commutator, and means for rotating the

which the commutator-brushes make contact,
thus regulating the speed of the armature in a
manner well known to electricians.  Itis thus
obvious that by moving the lever 12 when not
locked to semicirele 11 the driver can reverse
the motor, and that by moving the same lever
when loclked to semicirele 11 the driver can
regulate the speed of the motor.

What I claim as my invention, and desire{o
secure by Letters Patent, 1s—

1. In an clectric motor, brush-holders ro-
tatable on theiraxes andeach carrying a brush
projecting on both sides of the holder, whereby
rotating the brush-holder presents the oppo-
site ends of the brush to the connmutator, and
means for rotating the brush-holders, substan:
ttaliy as shown and deseribed. |

2. A reversing gear for electric motors, con-
sisting of tworotatable brush-holders each ea-
rying a brush which projects from each side of
the holder far enough to make confact with
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brush-holders on their axes, whereby each
brush may be presented to opposite sides of
the commutator at will, substantially as and
for the purposes deseribed.

o. In an clectric motor, tworotatable brush-
holders each earrying a brush secured thereto
at or near its center, a movable support con-
centric with the armature-shaft and carrying
sald brush-holders, mechanism, substantially
such as deseribed, for moving the brush-holder
support and for rotating the brush-holders,
and an operating-lever rigidly connected with
the brush-rotating mechanism and detachably
connected with the brush-moving mechanism,
whereby the brushes can be moved without ro-

tating or rotated by a single lever, substan-

trally as shown and described.
FRANK E. PFISHER.
Witnesses:
SUMNER COLLINS,
(J. M. MASON,
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