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To all thon it inctly concern: 
Be it known that I, Ti (A. As E. BARNUM, a 

citizen of the United States, residing at Ai 
waukee, in the county of Aililwaukee and 

5 State of Wisconsin, have invented new and 
useful Improvements in Systems for Control 
ling the Operation of Electric Motors, of 
which the following is a full, clear, concise, 
and exact description, reference being had to 

10 the accompanying drawing, forming a part 
of this specification, 
My invention relates to improvements in 

systeins for controlling the operation of eiec 
tric motors. 

15 The object of inly invention is to provide 
a system by means of which the operation of 
the notor may be controlled from a distant 
point. - s 

The other objects of my invention will be 
20 understood from the description of the system 

which is containe( t erein. 
For the purpose of illustrating lay invitein 

tion, I have designed the systein which is 
illustrated in the accompanying drawing, in 

25 which, 
Figure i shows a diagram of my systei), 

and Fig. 2 illustrates a valve. 
Although preferably (ploy my systei 

for the purpose of operating valves, it will be 
purposes. 
The valve , which is illustrated in Fig. 2 

of the crawing, is connected or geared to a 
not or 2. This valve is preferably attached 

35 to a screw 3, which is threaded into a gear 4. 
This gear bears upon a standard 5 and 
meshes with a pinion (3, which is mounted 
upon a countershaft. 7. The motor 2 is 
geared to the countershal; by means of a 

40 gear S which is mounted upon the counter 
shaft and Ineshes with a pinion 9 mounted 
upon the countershaft. The valve ma" i.e. 
opened by running the notor ii one litec 
tion, and closed by running said notor in the 

45 opposite direction. Of course, the valve 
may be of any type and it may be geared or 
connected to the motor in various ways, so 
far as my invention is concerned. 

I shall now describe my system for control 
50 ling the operation of the motor 2, reference 

being had particularly to Fig. 1. The motor 
is provided with an armature 2 and a field 
2. Of course, it imay be of various forms. 

I preferably provide a reversing switch R. 
55. for controlling the motor circuit, it prefer 

- 30 understood that it may be applied to other 

ably being provided with plungers i () and 11, 
which are adapted to be raised by electro 
inagnetic windings or solenoids 12 and 13 re 
spectively". The plunger's carry switch coin 
tacts, and the same are freferably inter 
locked so that it will be impossible for both 
plungers to ie raised sinutaneously. The 
windings 12 and 13 are preferably connected 
in circuit. in series with resistances 5 and 16 
respectively, which may be short circuited 
by controlling switches 17 and 18. These 
controlling switches may be arranged at a 
distant point and by means of same the 
operation of the motor is directed, 
The motor may be started by closing one 

or the other of the controlling switches 17 or 
1S, to cause the re's ei'sing switch to close the 
motor circuit, the Switch 17 being closed, if 
it is desired to open the valve, and the switch 
18 bcing closed, if it is desired to close the valve. 
To open the notor circuit, after the motor 

has been started, preferably employ an 
overload switch 19, which preferably pro 
vide with clectro magnetic windings 20, 21 
anti 22, the windings 22 and 21 being wound 
i{) oppose the winding 20. The winding 20 
is preferably, arranged in circuit in series with 
the arillature of the motor, and the windings 
21 and 22 are prefera ibly arranged in the 
sint it circuits around the resistances 15 ind 
16 respectively, so that, the circuits of the 
same will be controlled by controlling switches 
17 and 18. preferably arrange with the 
controlling switches 17 and 18 a switch 23, 
by means of which the reversing switch inay 
be opened whenever it is desired to stop the 
motor while the valve 1 is in an intermediate position. 

I shall now describe the operation of my systein. 
if the main switch S be closed, current 

will flow from the positive main 24, through 
conductor 25, thence dividingly through re 
sistances 15 and 16 and windings 12 and 13, 
and finally through overload switch 19 and 
conductor 26 to the negative main 27 As 
the resistances 15 and 16 will not permit suf 
ficient current to pass therethrough to ener 
gize the Windings 12 and 13, the reversing 
switch will remain open. if now the control 
ling switch 17 be closed to short circuit the 
resistance 16, a circuit will be established from 
the positive main 24 through the conductor. 
25, switch 23, controlling switch 17, winding 
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22, winding 13, overload switch 19 and con 
ductor 26 to the negative main. 27. The 
winding 13 will then raise the plunger 1, 
thereby causing the motor circuit to be 
closed from the positive main 24 through the 
conductor 28, overload magnet 20, switch 
contact 29, conductor 30, field 2b, conductor 
31, switch contact, 32, conductor 33, arma 
ture 2, conductor 34, switch contact 35 and 
bonductor 36 to the negative main 27. In 
asmuch as the winding 22 opposes the over 
load magnet 20, it will prevent said overload 
magnet from responding to the heavy cur 
rent which flows through the same during 
the period of starting the motor. After the 
imotor has passed through the starting 
period, the switch 17 may be opened, it being 
no longer necessary to have the winding 22. 
opposed to overload magnet 20, as the cur 
rent flowing through said overload magnet 
will then be reduced by the counter electro 
motive force of the motor. The motor 
having been started, it will cause the valve 
to be raised. As soon as the valve has been 
opened, the motor will be stalled and in con 
sequence the current in the motor circuit 
will increase to such an extent that the over 
load magnet will respond, thereby causing 
the overload switch 19 to open the circuit of 
winding 13. - 
ope: the notor circuit. If now the control 
liig switch 18 be closed, the resistance 15 
wili he short circuited, and current will flow 
from the positive main 24 through conductor 
25, switch 23, controlling switch 18, winding 
21, conductor 37, winding 12, overload 
switch 19 and conductor 26 to the negative 
main. 27. The winding 12 will then raise the 
plunger i0 to cause the reversing switch to 
close the motor circuit rom the positive 
mail 24, through conductor 28, overload 
Inaginel 2), switch contact 3S, conductor 30, 
field 2', conductor 31, switch entact 39, 
arliature 2*, switch contact 40, and con 
ductor 36 to the negative main. 27. With 
the lioter circuits closed in this in anner; the 
motor will lower the waive . While the 
switch 18 remains closed, the winding 21 will 
opose the overload magnet 20 and accrod 
ingly it will prevent the overload switch 
being () pened during the period of starting 
the notor. As soon as the valve has been 
closet, the it (i' will be stalled. As the 
overload in agnet will then respond, the over 
load switch will open the circuit of winding 
12, and thus cause the reversing switch to 
open, the notor circuit... if it is desired to 
stop the notor at any tin? while the valve is 
in an intermediate position, the switch 23 
imay be opened, thereby causing either the 
winding 12 or the winding 3 to be deiner 
gized so that the reversing switches will open 
the moto: circuit. 

it will be understood that various changes 
3. m lay be inade in the system which I have 

The reversing switch will then 
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illustrated and described herein without in 
any way departing from my invention. 

Having thus described my invention what 
I claim and desire to secure by Letters Pat 
ent is: . 

1. In a system for controlling the opera 
tion of electric notors, in combination, a 
motor, electro magnetic means for closing 
the motor circuit to start the motor, an elec 
tro responsive overload device for opening 
the motor circuit to stop the motor, and 
means temporarily in operative relation with 
said overload device for preventing the same 
from responding during the period of starting 
the motor. 

2. In a system for controlling the opera 
tion of electric motors, in combination, a mo 
tor, means for closing the motor circuit to 
start the motor, means for stalling the motor 
after the same operates for a prearranged 
period, an electro responsive device for open 
ing the motor circuit after the Rotor becomes 
stalled, and gleans for preventing said over 
load device from responding during the pe 
riod of starting the tor. 

3. In a system for controlling the opera 
tion of electric motors, in combination, a 
motor, a magnetically operated switch for 
closing the motor circuit to start the motor, 
means for controlling the operation of said 
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Switch from a distant point, means adapted . 
to stall said motor after it operates for a pre 
arranged period, an electro responsive over 
load device adapted to open the inotor circuit, 
and means for preventing said device from 
responding during the period of starting the 
anotor. 

4. In a system for controlling the opera 
tion of electric motors, in combination, a 
motor, a nagnetically operated reversing 
Switch for closing the motor circuit to start 
the motor, means for controlling the opera 
tion of said switch from a distant point, 
means adapted to stall said inotor after...it 
operates for a prearranged period, an electro 
responsive device idapted to open the motor 
circuit, and leans for preventing said de 
vice from responding during the period of 
starting the notor. 

5. In a system for controlling the opera 
tion of electric motors, in combination, a 
inotor, electro magnetic means for closing 
the inctor circuit to start the motor, an elec 
tro responsive overload device for opening 
the motor circuit, an electronagnetic wind 
ing adapted to prevent said device from re 
sponding during the period of starting the 
notor. 

6. in a system for controlling the opera 
tion bf electric motors, in combination, a 
luotor, electro magnetic means for closing the 
motor circuit to start the motor, an overload 
(electromagnet, means adapted to be operated 
by said magnet to open the motor circuit, a 
Winding adapted to oppose said magnét, and 
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circuit to start the motor, an overload mag 
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means for closing the circuit of said winding 
to prevent said overload magnet, from re 
sponding during the period of starting the 
inotor. 

7. In a system for controlling the opera 
tion of electric motors, in combination, a 
motor, a motor switch for closing the motor 
net, means adapted to be operated by said 
magnet to open the notor circuit, a control 
ling switch for controlling the operation of 
said notor switch, and an electro magnetic 
winding adapted to oppose said overload 
ing during the period of starting the motor, 
said winding icing arranged in circuit to 
have the circuit thereof controlled by said controlling switch. 

S. in a system for controlling the opera 
tion of electric motors, in combination, a 
inotor, a magnetically operated Switch for 
closing the motor circuit during the period of 
starting the notor, means for controlling 
the operation of said switch from a distant 
point, all overload magnet, means adapted 
to be operated by said magnet, to open the 
notor circuit, and an electro magnetic wind 
ing adapted to oppose said overload magnet 
during the period of starting the motor to 
prevent said magnet from responding. 

9, is a system for ORIR the opera 
tion f electric motors, in combination, a 
notor, a magnetically operated motor Switch 
for closing the motor circuit to start the mo 
ior, a controlling switch arranged at a dis 
tint point for controling the operation of 
said motor Switch, all overload magnet, 
means adapted to be operated by said over 
load magnet to open the motor circuit, and 
an electro magnetic winding adapted to op 
pose said overload magnet during the period 
of starting the irotor. 

10. In a system for controlling the opera 
iii) of electric motors, a motor, a notor 
Switch, an electro magnetic winding adapted 
to operate said switch to close the motor cir 
cilit, a resistancil arranged in circuit in series 
with said winding, a switch adapted to short 
{ircuit said resistance, an Overload magnet 
arranged in circuit in series with the arma 
ture of said motor, means adapted to be 
operated by said overload magnet to open 
E. inotor circuit, and an electro magnetic 
winding arranged to oppose said overload 

agrict and adapted to have the circuit, 
thereof closed by said controlling switch dur 
ing the period of starting the motor. 

1. in a systein for controlling the opera 
tion of electric motors in combination, a 
motor, a notor switch, an electro magnetic 
winding adapted to operate said switch to 
ciose the notor circuit, a resistance arranged 
in circuit in series with said winding, a con 
trolling switch adapted to short circuit said 
resistance, an overload magnet arranged in 

3. 

circuit in series with the armature of said 
motor, an overload switch adapted to be 
operated by said overload magnet to open 
the circuit of said windling for operating said 
motor switch, and an electro magnetic wind 
ing adapted to oppose said overload magnet 
and arranged in circuit to have the circuit. 
thereof closed by said controlling switch dur 
ing the period of starting said motor. 

12. In a system for controlling the opera 
tion of electric motors, in combination, a 
motor, a reversing switch for said motor, 
electro magnetic windings for operating said 
switch, switches for controlling the opera 
tion of said reversing switch, an overload 
electro magnet arranged in circuit in series 

! with the armature of said motor, means 
adapted to be operated by said overload 
magnet to open the motor circuit, and electro 
magnetic windings adapted to oppose said 
overload nagnet during the period of start 
ing the motor. 

13. In a system for operating valves, in 
combination, a valve, a motor adapted to operates&id valve, means for closing the 
motor circuit to start the motor, an electro 
responsive overload device adapted to re 
spond whenever the motor becomes stalled 
by opening or closing the valve, and means 
for preventing said device from responding 
during the period of starting the motor. 

14. In a system for operating valves, in 
combination, a valve, a motor adapted to 
operate said valve, a magnetically operated 
motor switch adapted to close the motor cir 
cuit to start the motor, means adapted to 
control the operation of said motor switch, 
an overload imagnet arranged in circuit in 
series with the armature of said motor, means 
adapted to be operated by said overload 
magnet to open E. motor circuit whenever 
the motor becomes stalled by opening or clos 
ing said valve, and an electro magnetic wind 
ing adapted to oppose said overload magnet, 
during the IEPE starting the motor. 

15, in a system for operating valves, in 
combination, a valve, a motor adapted to 
operate the same, a magnetically operated 
reversing switch adapted to close the motor 
circuit to start the notor, means for con 
trolling the operation of said reversing switch, 
an overload electro magnet, means adapted 
to be operated by said overload magnet to 
open the motor circuit whenever the motor 
becomes stalled by opening or closing said 
valve, and means for preventing said over 
load magnet from responding during the 
period of starting the notor. 

16. In a system for operating valves, in 
combination, a valve, a motor adapted to 
operate said valve, a reversing switch, electro 
magnetic windings for operating said Switch, 
switches for controlling the operation of said 
reversing Switch, an overload electromagnet 
arranged in circuit in series with the arma 
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ture of said motor, means adapted to be 
operated by said overload magnet to open 
the motor circuit whenever the motor be 
comes stalled by opening or closing said valve, 
and electro magnetic windings adapted to 
oppose said overload electro magnet during 
the period of starting the motor. 

17. In a system for operating valves, in 
combination, a valve, a motor adapted to 
operate said valve, a reversing switch adapt 
ed to close the motor circuit to start the 
motor, electro magnetic windings for operat 
ing said reversing switch, resistances ar 
ranged in circuit in series with said windings, 
switches adapted to short circuit said resist 
ances, an overload electro magnet arranged 
in circuit in series with the armature of said 
motor, a switch adapted to be operated by 
said overload magnet to open the circuits of 
said windings, an electro magnetic winding 
arranged in the short circuits around said 
resistances and adapted to oppose saici over 
load magnet. 

18. In combination, a translating device, 
an electro-magnetically operated switch for 
controlling the circuit of said translating 
device, means for controlling said switch 
from a distant point, an overload device for 
causing the circuit of said translating de 
vices to be opened when a predetermined 
current flows, and means temporarily in 
operative, relation with said overload device 
to prevent the same from responding. 

9. In combination, an electromagnet 
ically operated switch, means for controlling 
said switch, an overload device, and means 
temporarily in operative relation with said 
overload device to prevent the same from 
responding. 

20. In combination, an electro magnet 
ically operated switch, means by which said 
switch is controlled from a distant point, an 
overload device, and an electro magnetic 
winding by means of which said device is 
temporarily prevented from responding. 
2i. In combination, an electro magnet 

ically operated switch, an overioad device 
for causing said switch to be opened, and an electro magnetic winding of temporarily 
preventing said overload device from re 
sponding. - 

22. In combination, an electro magnet 
ically operated reversing switch, an overload 
device for causing said switch to be opened 
when a predetermined current flows, and an 
electro magnetic winding for temporarily 
preventing said E. device from re 
sponding. 

23. in combination, a main switch, an 
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electro magnetic winding for operating said 
main switch, an overload switch arranged 
in the curcuit of said winding, an overload 
coil for opening said overload switch, and a 
coil for temporarily preventing said overload 
coil from responding. . 

24. In combination, a main switch, an electro magnetic winding for operating the 
same, an overload switch arranged in the 
circuit of said electro magnetic winding, an 
overload coil for opening said overload 
switch when a predetermined current flows, 
a coil for opposing the action of said overload 
coil, and means by which the circuits of said 
winding and said opposing coil are controlled. 

25. In combination a main switch, ii. 
electro magnetic winding for operating the 
same, a resistance, arranged in series with 
said winding, an overload switch arranged 
in the circuit of said winding, an overload coil 
for opening said overload switch, 8, coil for 
opposing said overload coil, and a switch for 
short circuiting said resistance and closing 
the circuit of said opposing coil. 

26. In combination, a reversing switch, 
electro magnetic windings for operating the 
same, an overload switch arranged in the 
circuits of said windings, an overload coil 
for operating said overload switch, a coil for 
opposing the action of said overload switch 
and also the energization of said oppositig 
coil. 

27. In combination, a reversing switch, 
electro magnetic windings for operating the 
same, an overload switch arranged in the 
circuit of said windings, an overload coil for 
operating said overload switch, electro inag 
netic windings adapted to oppose action of 
said overload coil, and means for causing the 
operation of said reversing switch and the 
energization of said opposing coils, 

2S. In combination, a reversing switci, 
eiectro magnetic windings for operating the 
same, resistance arranged in the circuits of 
said windings, an overload switch arranged in 
the circuits of said windings, an overload coil 
for operating said overload switch, coils for 
opposing the action of said overload coil, 
and switches for short circuiting said resist 
ance and closing the circuit of said opposing 
coils. 

In witness whereof, ilave here into sub 
scribed iny name in the presence of two wit 
eSS8S. 

TEOAAS E. BARN JA. 

Witnesses: 
J. F. Aw KYNs, - 
Ew IN B. J. Toy F.R., Jr. 
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