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To all tufton, it nucly conceiv. 
Be it known that I, CHARLES H. RICHARD 

SON, of the city and county of Philadelphia, 
and State of Pennsylvania, have invented a 

5 certain new and useful Improvement in Regu 
lating Apparatus for Electric Motors, of which 
the following is a specification. 
AS is Well known the usual method of slow 

ing the speed of an electric motor is to insert 
Io resistance in series with the armature of the 

motor. In my application, Serial No. 458,497, 
filed January 16, 1893, there is shown means 
for reducing speed while retaining a strong 
pull or torque, applicable to that form of mo 

I5 tor known as a motor-generator, or a generator 
driven by a motor, which both consist of an 
electric generator driven by an electric mo 
tor; and my improvement in means for re 
ducing Speed consisted of a resistance in se 
ries With the motor for the first reduction in 
speed, and a variable resistance through which 
a circuit between the brushes of the gener 
ator Was made. This circuit allowed a cur 
rent to pass through the generator which re 

25 quired power and still further slowed it down, 
With a strong pull, as fully described in my 
said application. 
The object of my present invention is to 

provide sure means for making the proper 
connections to throw in the necessary resist 
ance to Vary speed at the proper times, as if 

properly made the motor might be dam 
age(i. 
My improvements, hereinafter specifically 

35 claimed, involve the employment of a num 
ber of resistances of the proper ohms to give 
the desired reduction in speed, and a switch 
lever making contact with certain contact 
points properly connected to the resistances 

4o to connect them in appropriate manner to at 
tain the desired result. 
In the accompanying drawings which show 

my improvement as suitably embodied, Fig 
ure 1 is a diagrammatic view of my invention 

45 as applied to a series motor and generator, 
and Fig. 2 is a similar view of my invention 
as modified to adapt it to be applied to a shunt 
motor and generator. 
Referring to Fig. 1, it will be seen that one 

so main line L' enters the motor and after pass 

ing through the motor field (a and armature in 
the usual Way connects with a resistance con 
tact d of a series of resistances fff, the num 
ber of which may be varied as desired. The 
contact d and other contacts ee e' connect 55 
with the resistances fff, the last contact e' 
being prolonged to remain in contact With One 
end of a switch lever D which is provided with . 
a non-conducting or insulating section E, 
while the other end of this lever is passing 6o 
over contacts g g g g and h. The contactsg 
g g g’ are connected to resistances lll which 
at one end are connected to one brush of the 
commutator of the generator c which is me 
chanically driven by the motor. The other 65 
brush of the generator is connected to Seg 
ment h. Insulated rests in m for the Switch 
lever in open circuit position are provided. 
in is an insulated guide for one end of the 
switch lever during times when the other end 7o 
is passing over contacts de ee'. 
The operation of the above described appa 

ratus is as follows:-With switch lever D On 
rests m, n, as shown by dotted lines the cir 
cuit is open and the motor at rest. Upon 75 
moving the switch lever in the direction indi 
cated by the arrow until it makes contact at 
one end with contact e' and at its opposite 
end with contacts g’ and h, the main current 
enters through L, D, efff and d to the mo- 8o 
tor, and out to line L', thus starting the mo 
tor. That part of the switch lever beyond 
the insulating section Ethereof connects con 
tacts g’ and h which short circuits the gener 
ator armature, allows it to generate a Cur- 85 
rent, and slows down the motor to slowest 
speed. As the switch lever is moved farther 
in the direction indicated by the arrow, and 
one of its ends passes over contacts g g g more 
resistance is thrown into the circuit of the 90 
generator, decreasing current in its armature 
and allowing the speed of the motor generator 
to increase. After the lever passes point p 
that is, leaves contact h--the generator circuit 
is broken, all internal load is taken off the 95 
motor, and the speed depends solely on the 
resistances fffin the motor circuit. A far 
ther movement of the switch lever D in the 
same direction as before successively cuts out 
resistances fff until the last contact point Ioo 
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d is reached, when the motor is directly con 
nected to main lines and runs at highest 
speed. 

In Fig.2 a modification of the improvement 
to suit it to a shunt wound motor is repre 
Sented. Extra contact segments S S S' con 
nected by resistances t t are placed to make 
Contact with One end of the switch lever. 
Contacts' connects with motor field a by con 
ductor c'; and as the lever when the motor is 
at rest projects beyond contact e', on start 
ing the motor by manipulating the switchle 
Ver the field is charged first, then the motor 
is started, and the speed is regulated in the 
same way as by the apparatus shown by Fig. 
1 until the switch lever passes to the first one 
of the contacts SS. The field charging cur 
rent now passes through resistance it which 
Weakens it as well as the magnetic strength 
of the field, which still further increases the 
Speed of the motor. By moving the switch to 
the last contact S additional resistance it is 
inserted in the field circuit, the field is still 
further weakened, and the speed further in 
Creased. To keep the armature of the motor 
in circuit while the switch lever is moving 
Over the contacts S S, the contact plate d is 
elongated as indicated at d' so that the lever 
When on either of said contacts S S will also 
make connection with said prolonged portion 
d' of contact d. 
The number of resistancess may be varied 

according to the variations in speed desired; 
and if the high speeds provided for by means 
of these resistances are not required the pro 
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longed portion d' of the contact d may be 
omitted and this contact terminate at the 
point indicated by dotted line v. 
By my improvements it will be seen that as 

the switch mechanism in the motor circuit, 
and the switch mechanism in the generator 
circuit are simultaneously operated damage 
to the apparatus from improper manipula 
tion of the switch is rendered impossible; and 
that the Switch mechanism and manner of 
manipulating it are So Simple that any one 
may operate the apparatus. 
Although I have described and prefer to 

use a single switch actuating lever for op 
erating simultaneously the switch mechanism 
in both the motor and the generator circuits, 
for Varying speed as explained, I do not wish 
to be understood as confining my invention 
to the employment of a single ever, as in lieu 
thereof two levers so connected as to work to 
gether might be employed. 

I claim as my invention 
The combination of the motor, the gener 

ator mechanically driven thereby, switch 
mechanism in the motor circuit, switch mech 
anism in the generator circuit, and the switch 
lever by which said mechanisms are simulta 
neously operated, substantially as set forth. 

In testimony whereof I have hereunto sub 
scribed my name. 

CHARLES II. RICHARDSON. 
Witnesses: 

LEVITEAL, 
R. DALE SPARHAWK. 
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