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To all whom it may concern:
Be it known that I, CHARLES H: RICHARD-
SON, of Philadelphia, in the county of Phila-

vented certain new and useful Improvements
in Controlling Mechanism for Electric Mo-
tors; and I do hereby declare the following
to be a full, clear, and exact deseription of the
invention, such as will enable others skilled in
the art to which it appertains to make and use
the same.

My invention relates to certain improve-
ments, as hereinafter claimed, in means for
starting, controlling the direection of rotation,
varying the speed,and instantly arresting the
motion of electrie motors, as well as for switch-
ing off the eurrent when the motor is thrown
out of operation.

In accordance with my improvements, as
shown in the accompanying drawings, the

speed of rotation of the motor is varied is
carried by the support or carrier and the actu-
ating lever of the controlling mechanism as
well as the reversing and stopping contacts
are mounted within the carrier.

Figure 1 is a plan view showing my im-
provements as suitably applied to foot-actu-
ated controlling mechanism. Fig.2 is alon-
gitudinal vertical central section. Fig.3isa
view as seen from the bottom, looking up-
ward, with the support or carrier removed.
Fig. 4 is a view partly in plan and partly
diagrammatic, with the support or carrier
omitted.

As in this instance shown a support or car-
rier A for the entire controlling mechanism
is provided in the form of a box or easing
having afront opening A’ extending from side
to side thereof. A resistance plate B, carry-
ing resistance wires, preferably such asshown
in United States Letters Patent of C. E. Car-
penter, No. 481,781, dated August 30, 1892,1s
fixedly secured to the carrier A, by suitable
means, such as the four posts b cast with the
resistance plate and screwed fo the carrier A.
The resistance wires in enamel upon the re-
sistance plate as in the said Carpenter patent,
three of which wires, C C” C? are shown, are

connected with their respective contacts ¢, ¢/,

Serial No, 509,114, (No model.)

&, ¢, ct, which projeect below the bottom suar-
face of the resistance plate. ConductorsD D?
D3 respectively connect the contacts ¢, ¢ ¢,
with corresponding contacts d d* d°. These
contacts d d® d% and a button or lug d’ simi-
lar thereto are arranged on one side of the
longitudinal center of the contact plate, and
the contactscc’ ¢*c® on the other side thereof,
the entire series being arranged in the arcof a
cirele, centrally in which arc is a button or lug
d‘ Thecontactctissuitablylocated upon the
resistance plate and has coupled to it the con-
ductor e of the cable E of conductors e e’ €® ¢

A switch-actuating lever F is mounted to
vibrate parallel to the under surface of the
resistance plate B which constitutes a switch
board, it will be seen. Thislever F isshown
as connected with the resistance plate in the
following way: An opening in the plate is
provided with a flanged bushing f of suitable
non-conducting material, in which is inserted
a tubular boss T’ of brass or other suitable
metal having an annular flange resting
against the bushing flange. The ends of the
tubular boss are threaded and provided with
nuts £’ % also of brass. A non-conducting
washer f? is interposed between the resistance
plate and the nutf2 A metallic washer f*
isinterposed between the nut f” and the actu-
atinglever I which vibrates ontheboss. The
actuatingleveris provided withan electrically
connected forwardly projecting flexible me-
tallic arm F? shown as secured in place by
serews 2 at its rear end and connected near
its front end by a headed pin orscrew g with
a forwardly projecting arm G of thelever. = A
non-conducting washer ¢’ is interposed be-
tween the head of the serew ¢ and the flexi-
ble arm, this serew and washer constituting.a
contact separator. Theleverarm G has non-
conducting connection at its rear end with the
lever, two serews G’ G’ being shown as con-
necting this arm with the lever, with a non-
conducting strip G® interposed between the
lever and its arm, and non-conducting wash-
ers g* ¢* interposed between the screws and
the lever arm. The washer g’ is loosely ap-
plied to the screw g so as to allow slight down-
ward movement of the lever arm G without
depressing the flexible arm F? and near its
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front end the lever arm is provided with an
upwardly extending operating arm or projec-
tion H shown ag serewed into a boss I17 on the
lever arm, and having a detent pin % acted
upon by a spring 7/, for a purpose further on
to be explained,.

At its rear end the actuating lever F is pro-
vided with a flexible contact I electrically
connected therewith in suitable well known
way; and another flexible contactI’iscarrvied
by the rear end of this lever but electrically
insulated from it. Two pairs of curved con-
tacts, consisting respectively of the platesJ,
7 and J* J3, are provided at the rear end of
the resistance plate B, at its under surface,
the contactsof therespective pairs being con-
centrically arranged,and the contacts of each
pair being separated by their respective in-
sulating strips I K’ let into the resistance
plate flush with the contacts. The contacts
of the two pairs are suitably insulated from
the resistance plate.

The support or carrier A at its front end
beneath the lever arm G is provided with two
concentrically curved contact plates T, L’ in-
sulated from the carrier, and on the under
side of the lever arm are two contact pieces
1V electrically connected with each other and
adapted to make connection respectively with
the plates I I when the lever arm is de-
pressed. These contact plates L and L’ are
electrically connected respectively with the
contact plates J*and J3, (or they may be con-
nected with the plates J and J”) by conduc-
tors & &', .

A suitable motor, in this instance a series
motor M (either a shunt or series motor may
be used) is electrically connected with one
of the line wires, and through the cable E of
conductors with the motor controlling mech-
anism as follows. The line wire connects
with one end of the field coils of the motor,
the opposite end of the field coils connecting
by conductor ¢? with contact c. The contact
platesJd’, J*are connected through conductor ¢
with one of the armature brushes of the motor,
while contactsJ, J®are connected by condue-
tor e’ with the other armature brush. Contact
C/'IS permanently connected by conductor m
with the boss F/ of the actuating lever. The
conductor e (connected with the contact ¢')
i8 permanently connected with that line wire
which is not connected with the motor field
coils, and is also connected by an insulated
conductor ', which preferably passes
through the boss T, as shown, with the flexi-
ble insulated contact 1"

In operation with the actuating lever in the
position in which it isshown in Figs. 2 and 3,
the motor is at rest, and the current to the
motor broken. With the lever in this posi-
tion it is yieldingly locked against movement
by the detent pin /» which engages a recess in
a plate N of insulating material on the car-
rier A. With the actuating lever at one ex-
treme of its movement and engaging by its
arm I with the contact ¢ current passes by

one line wire through the motor field and by
conductor ¢ to contact ¢ through the flexible
arm I'%, into the actuating lever, thence
through flexible contact I, contact plate J?
and conductor € to the motor armature, re-
turning through the conductor e/, contact
plate J, insulated flexible contact I, insulated
conductorm’, contact button ¢* and conductor
e to the other line wire. In this position the
full current is on and the motor runs atb its
highest speed. Moving the actuating lever
arm F?into engagement with the next contact
¢’ toward tlie center of the resistance plate,
the conditions remain unaltered execept that
the resistance C is thrown into series with the
motor field and armature, and the first ve-
duction in speed takes place. Still further

.moving the actuating lever toward the center

of the resistance plate brings the lever arm
T? into engagement with the contact ¢* and
throws the resistances C’ and C? into shunt
with the armature, the resistance C remaining
in series with the motor field and armature
by means of the permanent connection 7.
This still further reduces the speed of the
motor, while preserving a strong pull, aswill
be understood by reference to United States
Letters Patent No. 503,453, dated August 15,
1898, Movingtheactualing lever to bring its
arm F?into engagement with the last contact
¢® reduces the shunt resistance around the
armature to €% cutting out resistance 0’, and
reduces the speed to the lowest limit while
still preserving a strong pull upon the motor
armature in accordance with the invention
set forth in said Patent No. 503,453,

During all adjustments of the actuating
lever so far described, it will be understood
that the flexible contacts I and I’ remain
in engagement with the contact plates J*
and J, respectively, allowing the current to
pass through the motor armature. By mov-
ing the arm F? of the actuating lever into
engagement with the contact d° the operation
which takes place when the contact ¢® is en-
gaged by the lever arm is repeated except
that the direction of rotation of the motor
armature is reversed by reason of contacts I
and I’ making contact with contacts J* and
J’ and reversing the direction of current
through the armature, in well known way.
The variations in speed, with the lever arm
I engaged with other contacts of the series
d d d* d® will be understood from the de-
scription above given in connection with the
operations resulting from engagement of the
lever arm with the contacts in the series ¢ ¢’
¢* ¢, The above described movements are
imparted to the actuating lever by thetoe of
the operator pressing against the operating
arm I of the actuating lever.

To suddenly stop the motor the lever arm
G is forcibly depressed by the foot, bringing
tho contact springs [ ¥/ into engagement with
contact plates L T and short-circuiting the
motor armature through conductors & &’ con-
nected respectively to econtacts J° and J5 thus
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causing the armature to act as a generator of
current and quickly come to rest. As it is
well to always have a resistance in series
with the motor when this short eircuiting
takes place, to avoid injury to the motor from
an excess of current, the contact separator
pin g carried by the lever arm G is adapted
to pull the arm F? away from the contacts c,
¢, ¢4 ¢t d,d’, d¥ d° which always insure the
insertion of the resistance C in eircuit with
the motor before the short-circuiting takes
place, if the contact F?is on the contactsc or
d and the motor running at the highest speed.

It will be seen that the mechanism is com-
pactly arranged and properly supported by
the carrier, within which the entire mechan-
ism except the slightly projecting arm and
attachmentof theactnating leveris contained
and so protected and that the actuating lever
may be readily worked by way of its operat-
ing arm H by the operator’stoe with the heel
of the foot on the rest O, or that the arm H
may be adjusted by the operator without plae-
ing his heel upon the rest, when standing in
any eonvenient position, as in front or at the
side of the apparatus. The end of the lever
arm G projecting in advance of the operating
arm H may be pressed against sidewise or
downwardly to adjust the actuating lever.

T claim as my invention—

1. The combination in eontrolling mechan-
ism for electric motors, of the carrier, the va-
riable resistance, the contacts thereof, the re-
versing contacts, the armature short-cireuit-
ing eontacts, the contact separator, and the
switch actuating lever for throwing the vari-

able resistance and reversing contacts into |.

operation, and serving by, a single movement,
while oceupying any position of its adjust-
ment, to throw the armature short-circuiting
contacts into operation and by means of the
contact separator to throw resistance into se-
ries with the field and armature, substan-
tially as set forth.

2. The combination, in controlling mechan-
ism for electric motors, of the earrier com-
posed of the box or casing having the end or

_front opening, the resistance, the contacts

thereof, reversing contacts, armature short-
circuiting contacts, and contact separatorall
contained within the carrier, and the switch
attuating lever mounted within the carrier
and provided with the arm projecting there-
from by the end opening and adapted to be
actuated by the foof, substantially as set
forth.

8. The combination,in eontrolling mechan-
ism for electric motors, of the carrier, the va-
riable resistance, the contacts thereof, the re-
versing contacts, the armature short-circuit-
ing contacts, the contact separator, the switch
actuating lever adapted for throwing into op-
eration the variable resistance and the re-
versing contacts, and the flexible arm of said
lever serving to throw the short cireuiting
contacts into operation and also to throw re-
sistance into series with the field and arma-
ture, substantially as set forth.

Intestimony whereof Taffix mysignature in
presence of two witnesses. '

CHARLES H. RICHARDSON.

Witnesses: :

H. E. HAUKSNETT,
R.DALE SPARHAWK.
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