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To all whom, it may concern: . 
Be it known that we, JoSEPH. P. STONE, re 

siding at Schenectady, in the county of Schen 
ectady, State of New York, and SAMUEL EVER 

5 ETT DOANE, residing at Marlborough, in the 
county of Middlesex, State of Massachusetts, 
citizens of the United States, have invent 
ed certain new and useful Improvements in 
Starting Devices, (Case No. 582,) of which 

Io the following is a specification. 
Our invention relates to apparatus for start 

ing single-phase alternating-current motors, 
and has for its object to provide a device 
which shall be more efficient than those in 

I5 common use. 
Various forms of starters have been de 

vised which depend upon supplying the mo 
tor with electromotive force of phase dis 
placed from that across the main lines, these 

2O devices being used to bring the motor up to 
speed and being in general cut out when 
their object has been attained. One of the 
forms of this apparatus with which we are 
familiar consists of a resistance and an in 

25 ductance in series across the lines of the 
main circuit, connection being taken from a 
point between the resistance and inductance 
to a third terminal of the motor. This de 
vice gives an unsymmetrical three-phase re 

3o lation. With it the switch leading to the 
starting device should be opened before the 
motor has acquired full speed to avoid the 
possibility of voltage induced in the motor 
rising above that supplied to it by the phase 

35 displacing devices, and thus tending to feed 
current back into them. Our invention ob 
viates the necessity for thus opening the 
switch. By it we provide a voltage at the 
third terminal of the motor, which may be 

4o anything desired, either a symmetrical three 
phase relation or one which shall between 
the third terminal and either main rise above 
the voltage across the lines. The effect of 
coupling in the motor is to bring down the 

45 Voltage at the third terminal. By our device 
we may so proportion the voltage supplied to 
the motor that when it is connected and starts 
up the displaced electromotive force will be 
reduced, so that a symmetrical three-phase 

5o relation is established. 
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To carry out the purposes of this invention, 
We employ a resistance, as in the device al 
ready mentioned; but instead of an ordinary 
inductance We employ a transformer or colm 
pensator Or all to-transformer, and We SO pro- 55 
portion the windings and the connections of 
the motor that the Voltages may be in any pro 
portion desired. 
Our invention is illustrated in the accom 

panying drawings, in which 
Figure I is a diagram of the connections; 

Fig. 2, a diagram of the electromotive forces, 
and Fig. 3 a modified form showing that the 
devices may be made adjustable. 
In Fig. 1, A is the alternator supplying the 65 

single-phase mains C. b, from which leads Cl'U' 
go directly to the motor-terminals. Between 
these two leads the resistance D and the in 
ductance, in the form of a compensator C, are 
connected in series, suitable switchess S'be- 7o 
ing provided to disconnect the starting de 
vices from the circuit. A lead c passes from 
the third terminal of the motor to one end of 
the compensator, the other end of which is 
connected to the lead b', while the connection 75 
from the resistance D is to an intermediate 
point of the compensator-coil. In Fig. 3 the 
same arrangement of devices is shown, ex 
cept that in this instance the resistance D is 
made adjustable, the Switch S being provided 8o 
with a number of contacts leading to differ 
ent points in the resistance, and a similar ad 
justing-switchs' is adjusted to different points 
in the compensator - coil. By changing the 
proportions of the resistance and inductance 85 
the exact displacement of phase may be ef 
?ected to suit the required conditions. 

In Fig. 2 we show a diagram illustrative of 
our present understanding of the electromo 
tive forces in our invention. In the triangle go 
C. bc, a b represents the electromotive force 
across the mains, which for the purpose of 
illustration may be taken as a hundred volts. 
With the former devices which we have named 
in our statement of invention the potential 95 
at c', as shown by the dotted lines, only dif 
fers from that of each main by about seventy 
volts. By our invention, however, the po 
tential being stepped up by the compensator 
or transformer C, this displaced voltage is IOO 
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raised to a degree illustrated by the point 
C, being the usual equilateral arrangement 
illustrating three-phase electromotive forces. 
This is, however, the condition which is pre 
ferred after the motor has started. To obtain 
it, the compensator is so wound as to raise the 
voltage a little more than would normally be 
desired, or to the point c, which gives an un 
symmetrical three-phase relation where the 
split-phase electromotive force is higher upon 
One side of the circuit than the other, so that 
the difference between it and the outside 
mains Would be, for example, one hundred 
and twenty Volts on One side and approxi 
mately one hundred volts on the other. When 
the added inductance of the motor is brought 
into circuit, the relation of phase is as shown 
in the black-line triangle (, b. c. The com 
pensator is for several reasons the preferred 
form of the device, but an ordinary trans 
former might be used without departing from 
Our invention, and such a variation or other 
Ordinary engineering variations We aim to in 
clude in our claims. The inductive connec 
tion to the mains is also within our invention. 
A diagrammatic indication of such a connec 
tion is shown in Fig. 3, the transformer T' 
having its primary in the generator-circuit, 
and the motor being connected to the Sec 
Ondary. 

In Fig. I we show in dotted lines that the 
phase-displacing devices may be themselves 
included in the circuit of a step-up trans 
former T, the effect of which would be to 
raise the potential difference between the mid 
dle terminal of the motor and the mains, so 
that the point c of the triangle in Fig. 2, rep 
resenting the split-phase electromotive force, 

would be, for instance, at c, thus giving a 
greater starting torque. 
What we claim as new, and desire to secure 

by Letters Patent of the United States, is 
1. A starting device for a single-phase alter 

nating-current motor, comprising two phase 
displacing devices in series across the mains, 
and in shunt to the motor, one of the phase 
displacing devices consisting of a step-up 
transforming device designed to deliver from 
a point between the phase-displacing devices 
to a third terminal of the motor a higher than 
normal Voltage. 

2. In combination, a motor having three 
terminals, two of which are connected to a 
source of single-phase current directly or in 
ductively, and the third terminal of which is 
connected to the mains through phase-dis 
placing devices consisting of a resistance and 
step-up transformer in Series across the mains, 
the third terminal of the motor being con 
nected between the phase-displacing devices. 

3. As a means of starting a Single-phase al 
ternating-current motor, a resistance and a 
compensator in Series across the main circuit, 
the resistance being connected at one end to 
One side of the main cil'cuit and at the other 
end to an intermediate point of the compen 
Sator, the latter being connected at One end to 
the Other side of the circuit and at the other 
end to the third terminal of the motor. 

In Witness whereof We have hereunto Set, 
our hands this 19th day of October, IS97. 

JOSEPI P. STONE. 
SAMUEL EVERETT DOANE. 

Witnesses: 
B. 3. IUEL, 
ARRY BOTTOMLEY. 

45 

55 

65 

7 O 

  


