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To all, whom it nagy concern: 
Be it known that I, JOHN C. DAVIDSON, of 

Prince's Bay, in the county of Richmond and 
State of New York, have invented certain new 
and useful Improvements in Electric Motors, 
of which the following is a specification. 
My invention relates to means for varying 

the speed of electric motors. As is well known, 
to reduce the speed of an electric motor, it is 
usual to insert a variable resistance in series 
With the field and armature in the case of a 
Series motor, and in series with the armature 
in the case of a shunt motor. An objection 
to these ways of reducing speed is that if suf 
ficient resistance is inserted to give a large 
reduction in speed the torque or pull of the 
armature is very much reduced, and the 
power to perform external work is reduced to 
the same extent. To overcome this defect I 
employ resistance partly in series and partly 
in shunt with the armature, as hereinafter 
eXplained. 

In the accompanying drawings, Figure 1 is 
a view in elevation designed to show a motor 
With my improvements, the switch lever of 
the resistance being set for the highest speed. 
Fig. 2 is a similar view with the switch lever 
set for the first reduction in the speed; and 
Fig. 3 a like view with the switch lever set 
for the greatest reduction in speed. 
A series motor A of usual construction pro 

vided with the ordinary field coils B, is elec 
trically connected to a constant potential cir 
cuit through a variable resistance C C partly 
in Series and partly in shunt with the motor 
armature. The circuits through the motor 
and resistance are as follows:-The current 
enters at the motor field, passes through the 
field coils and commutator brush D to the ar 
mature, and from the armature by commu 
tator brush. D to a switch lever E of the com 
bined series and shunt resistance C. C. The 
variable shunt resistance Cisconnected with 
the commutator brush D and with contact 
point a, and with additional contact points in 
number according to the variations in speed 
desired. Two additional contact points b c 
are in this instance provided. The circuit is 
completed from the contact point with which 
the SWitch lever may be electrically connect 

ed, through this lever to contact plate F, and 
by way of permanent connection f and the 
series resistance C, to main line. The series 
resistance is shown as provided with two con 
tact points cle, but more could be employed. 
The operation of the motor with the im 

proved resistance is as follows:-With the 
switch lever making connection with contact 
point e of the series resistance, the current 
passes by main line through the field and ar 
mature of the motor to the switch lever, and 
by way of contact e to opposite main line. In 
this adjustment of the switch the shunt re 
sistance is entirely disconnected from the cir 
cuit, and the motor receives the full voltage 
of the circuit, and runs at the highest Speed. 
With the switch lever on contact d of the Se 
ries resistance, the first reduction in Speed is 
made in usual Way, the shunt resistance still 
being disconnected. With the switch lever 
on contact c, after the current passes through 
the motor field and arrives at commutator 
brush D, it divides, part passing through the 
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armature to the switch lever, from this lever 
by way of contact plate F and permanent coin 
nection f to the series resistance and out by 
main line. That part of the current shunted 
past the armature, passed through the entire 
shunt resistance and through the switch to 
contact plate F where it joins the current from 
the armature and passes with it out by Way 
of the series resistance. This adjustment pro 
duces the second reduction in speed. A fur 
ther reduction in speed may be made by ad 
justing the switch lever to contact point b, 
and a still further reduction by adjusting the 
lever to contact point Cl, in each instance the 
shunt resistance being reduced, 
The improved action of this method of regul 

lation over the ordinary series plan, is as fol 
lows:-In the series method the slower speed 
is obtained by absorbing volts in the Series 
resistance, and the number of volts so absorbed 
will depend on the current passing through 
the resistance; consequently a change of load 
on the motor will alter the current and thus 
absorb different numbers of volts in passing 
through the resistance and vary the speed of 
the motor considerably from no load to full 
load without changing the switch lever. It 
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is well known that with a large resistance in 
series, when the load requires as much or 
more current as can pass through the resist 
ance with the voltage of the mains, there are 
no volts left for the motor and it will stop. 
With my improved method of reducing the 

speed of motors, at low speeds with the shunt 
resistance in circuit the current through the 
shunt tends to steady the loss in volts in 
the Series resistance whether the armature is 
taking much current or not; consequently a 
change of load produces a much less varia 
tion in Volts and necessarily less change in 
Speed of the motor armature from no load to 
full load than in the series method as hereto 
fore employed. When the external load tends 
to slow down the motor armature, the current 
from the mains is increased, but as the volts 
at the brushes are reduced by this slowing of 
speed Some of the current from the shunt re 
sistance will now pass through the armature, 
thus not only giving it the extra current 
from the mains, but current from the shunt 
resistance also. This extra supply of current 
to meet an extra amount of work, I consider 
a valuable feature of my improvement. As 
the current in the field is the sum of the cur 
rents in the shunt and armature, the field is 
Strongly charged even when the armature is 
taking little current. 

In conclusion, it may be said that my method 
compared with the old method gives less va 
riation of speed between no load and full 
load; gives up current to the armature from 
the shunt resistance when required by more 
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work, and preserves a stronger field than the 
old method of regulation, all of which is of 
great advantage in apparatus for the regula-' 
tion of the speed of motors. 
Although I have described my invention as 

applied to a series motor, it may equally Well 
be applied to a shunt motor. If preferred, 
when a series motor is employed, the resist 
ance C may be dispensed with and the field 
coils properly proportioned to take the place 
of such resistance, while still adhering to the 
leading feature of my invention, viz: the em 
ployment in a motor of resistance partly in 
series and partly in shunt with the motor ar 
mature. When so modified the first reduc 
tion in speed obtained by the series resist 
ance as I prefer to employ it would be lost. 

I claim as my invention 
1. The combination, in an electric motor, 

of the motor armature, and the resistance 
partly in series and partly in shunt with the 
armature, substantially as set forth. 

2. The combination, in an electric motor, 
of the motor armature, the variable resistance 
in shunt with the armature, the resistance in 
series with the armature and shunt resist 
ance, and the switch lever for varying the re 
sistance, substantially as set forth. 

In testimony whereof I have hereunto sub 
scribed my name. 

JOHN C. DAVIDSON. 
Witnesses: 

SEYMOUR CASE, 
BEN. F. STANTON. 
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