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To all whom it may coneern:
Be it known that I, Tnomas B, JARNUM, a
citizen of the United States, residing at Mil-

watkee, in the county of Milwaukee and
State of Wisconsin, have invented new and

useful Improvements in Systems for Control-
ling the Operation of Electrie Motors, of
which the following is a full, clear, coneise,
amd exact description, reference being had to
the accompanying drawing, forming a part
of this specifieation. :

My imvention relates to improvements in
systems for controlling the operation of eice-
tric motors.

The object of my invention is to provide
asystem by means of which the operation of
the motor may be controlled from a distant
point. ’ .

The other objects of my invention will be
understood from the deseription of thesystem
which is contained herein.

For the purpose of illustrating my inven-
tion, T have designed the system which is
iflustrated in the accompanying drawing, in
which,

Figure 1 shows a diagram of my systens,
and Fig. 2 iHustrates o valve,

Although I preferably émploy nmy system
for the purpose of operating valves, it will be

understood that it may he applied 1o other

purposes.

The valve 1, which is lustrated in It 2
of the drawing, is conneeted or geared 1o g
motor 2. This valve is preferably attached
to aserew 3, which is threaded info a goar 4,
This gear bears upon a standard 5 and
meshes with a pinion 6, which is mounted
upon a countershaft 7. The motor 2 is
geared o the countershals Iy means of o

gear 8 which is mounted upon the counter--

shalt and meshes with a pinion 9 mounted
upon the countershaft.  The valve may be
opened by running the motor in one direc-
tion, and closed by runming said motor in the
vpposite direction.  Of course, the valve 1
may be of any type and it may be geared or
connected to the motor in various WaYS, S0
far as my invention is concerned.

Ishallnow deseribe my system for control-
ling the operation of the motor 2, reference
bemg had particularly to Fig. 1. The motor
is provided with an armature 2 and a field
2b. Of course, it inay be-of various forms,

1 preferably provide a reversing switch R
for controlling the motor circuit, it prefer-

ik i e U D

ably being provided with plungers 10 and'1 1,
which are adapted to be raised by eleciro-
magnetic windings or solenoids 12 and 13 re-
speetively.. The plungers earry switch con-

i

tacts, and the same are preferably inter- g
locked so that it will be impossible for both

plungers to be raised sintultaneously. The
windings 12 and 13 are preferably connected
n cireuit in series with resistances 15 and 16
respectively, which may be short circuited
by controlling switches 17 and 18. . These
confrolling switches may be arranged at g
distant point and by fneans of same the
operation of the motor is directed.

The motor may be started hy closing one
or the other of the controlling switches 17 or
18, to cause the reversing switch to close the
motor cirenit, the switeh 17 being closed, if
it is desirved to open the valve, and the switch
18 being elosed, if it is desired to close the
valve, ] '

To open the motor cireuit after the motor
bas been started, I preferably employ an
overload switeh 19, which I preferably pro-
vide with clectro magnetie vindings 20, 21
i 22

and 22, the windings 22 and 21 beiug wound
to oppose the winding 20. The winding 20
is

Is preferably arranged in cireuit in series wit
e armature of the motor, and the windings
and 22 are preferably arranged in the
oit cireuits around the resistances 15 #nd
respectively, so that the circuits of the
mewill hecontrolled by controlling switches
and 18 I preferably arrange with the
controlling switehes 17 and 18 a switch 23,
by means of which the reversing switch may
be opened whenever it is desired to stop the
motor while the valve 1isin an intermediate
position. , o

I shall now deseribe the operation of my
system.,

If the main switch 8 bhe closed, current
will flow from the positive main 24, through
conductor 25, thence dividingly through ve-
sistances 15 and 16 and windings 12 and 13,
and finally through overload switeh 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, s cireuit will he established from
the positive main 24 through the conductor.
25, switch 28, 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 11,
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 27, conductor
31, switch contact 32, conductor 33, arma-
ture 22, conductor 34, switeh contact 35 and
aonductor 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
motor has passed through the starting
period; the switeh 17 may be opened, it being

no longer necessary to have the winding 22
cpposed o overload magnet 20, as the cur-

rent flowing through saild overload magnet
will then be reduced by the couunter 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 eircuit

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. !
open the motor eircuit.  If now the control-
ling switch 18 be elosed, the resistance 15

will be short eirenited, and eurrent will flow

from the positive main 24 through conductor
25, switeh 23, controlling switeh 18, winding
21, conductor 37, winding 12, overload
gwitch 19 and conductor 26 to the negative
main 27. The winding 12 will then raise the
plunger 10 to cause the reversing switch to
cloge the motor circuit rom the positive
main 24, through conductor 28, overload
magnet 20, switch contact 38, conductor 30,
field 20 conductor 31, switch contact 39,
armature 24, switeh contact 40, and con-
ductor 36 to the negative main 27.  With
the wotor crevits closed in this manner; the
motor will lower the valve 1. While the
switeh 18 remains closed, the winding 21 will
oppose the overload magnet 20 and acerod-
ingly it will prevent the overload switch
being opened during the period of starting
ilie motor.  As soon as the valve has been
closed, the motor will be stalled.  As the
overload magnet will then respond, the over-
load switch will open the circuit of winding
12, and thus cause the reversing switeh to
open. the miotor cireutt. . I it is desired to
stop the motor at any time while the valve is
in an intermediate position, the switeh 23
may be opened, thereby causing either the
winding 12 or the winding 13 to be deéner-
gized so that the reversing switches will open
the motor cireuit. ‘

It will be understood that various changes
may be made in the system which I have

The reversing switeh will then

illustrated and described herein without in
any way departing from my invention.

Having thus described my invention what
I claim and desive to secure by lLetters Pat-
entis: : .

1. In a system for controlling the opera-
tion of electric motors, in combination, a
motor, electro magnetic means for closing
the motor circuit to start the motor, an eléc-
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-
mg the motor cireuit after the motor becomes
stalled, and 1peans for preventing said over-
load device from responding during the pe-
riod of starting the motor.

3. In a system for controlling the opera-
tion of electric motors, in combination, a
motor, a magnetically operated switch for
closing the motor cireuit 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 operatesfor a pre-
arranged period, an electro responsive over-
load device adapted toopen the motor circuit,
and means for preventing said device from
responding during the period of starting the
motor. ‘

4. In a system for controlling the opera-
tion of electric motors, in combination, a
motor, a ntagnetically operated reversing
switch for closing the motor circuit to start
the motor, means for controlling the opera-
tion of sald switeh from a distant poind,
means adapted to stall said motor after.it
operates Tor a prearranged period, an electro
responsive device adapted to open the motor
circuit, and means for .preventing said de-
vice from responding during the period of
starting the motor.

5. In a system for controlling the opera-
tion of eleetric motors, in combination, a
motor, eleetro magnetic means for closing

-the metor circuit to start the motor, an elec-

tro responsive overload. device for opening
the motor circuit, an clectro magnetic wind-
ing adapted to prevent said device from re-
sponding during the period of starting the
motor. :

- 6. in a system for controlling the opera-
tion of electric motors, i combination, a
motor, electro magnetic means for closing the
motor circuit to-start the motor, an overload
electro magnet, meansadapted to be operated
by said magnet to open the motor circuit, s
winding adapted to oppose said magnes, and

100

105

110

115

1297

130




878,855

means for closing the cireuit of said winding
to prevent said overload magnet from re-
sponding during the period of starting the
motor.

7. In a system for controlling the opera-

tion of electric motors, in combination, a |
motor, & motor switch for closing the motor |
_elreuit to start the motor, an overload mag-
net, means adapted to be operated by said |
magnet to open the motor cireuit, a control- |

Ing switeh for controlling the operation of
seid motor switch, and an electro magnetic
winding adapted to oppose said overload

- magnet to prevent said magnet from respond-
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ing during the period of starting the motor,
said winding being arranged in circuit to
have the circuit thereof controlled by said
controlling switch.

8. Ina system for controlling the opera-
tion of electric motors, in combination, a
mofor, a magnetically operated switch for
closing the motor cirenit during the period of
starting the motor, means for controlling
the operation of said switeh from a distant
point, an overload magnet, means adapted
to be operated by said magnet to open the
motor circuit, and an electro magnetic wind-
g adapted to oppose said overload magnet
during the period of starting the motor to
prevent said magnet from responding.

9. I a system for controlling the opera-
tion of electric motors, in combination, a
motor, & magnetically operated motor switch
for closing the motor circuit to start the mo-
tor, a controlling switch arranged at a dis-
tant poimt for controliing the operation of
said motor switch, an overload magnet,
means adapied 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 motor,

16. In a system for controlling the opoera-
tion of electric motors, a motor, & motor
switeh, an electro magnetic winding adapted
to operate said switch to close the motor eir-
cuit, a resistance arranged in cireuit in series
with said winding, a switch adapted to short
cireuit said rvesistance, an overioad nmagnet
arranged in cireuit in series with the arma-
ture of said motor, means adapted to be
operated by said overload magnet to open
the motor circuit, and an electro magnetic
winding arranged to oppose said overload
magnet and adapted to have the eireuit
thereof closed by said controlling switch dur-
ing the period of starting the motor,

11 In & system for controlling the apera-
tion of electric motors; in combination, a
motor, a motor switch, an eleetro magnetic
winding adapted to operate said switeh to
close the motor circuit, a resistance arranged
i cireult in series with said winding, a con-
trolling switch adapted to short circuit said
resistance, an overload magnet arranged in
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cireuit in series with the armature of said
motor, an overload switch adapted to be
operated by said overload magnet to open
the cireuit of said winding for operating said
motor switch, and an electro magnetic wind-
ing adapted to oppose said overload magunet
and arranged in ecireuit to have the cireuit
thereof closed by said controlling switeh dur-
ing the period of starting said motor.

12, In a system for controlling the apera~
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
clectro magnet arranged in circuit in series
with the armature of said motor, means
adapted to Dbe operated by said overload
magnet to open the motor circuit, and electro
magnetic windings adapted to oppose said
overload magnet during the period of start-
ing the motor.

13. In a’system for operating valves, in
combinatign, a valve, a motor. adapted to
operate said valve, means for closing the
motor circuit to start the motor, an electro
responsive overload device adapted to re-

-spond whenever the motor hecomes 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 eir-
cull to start the motor, means adapted to
control the operation of said motor switch,
an overload magnet arranged in circuit in
series with the armature of said motor, means
adapted to be operated by said overlond
magnet to open tLe motor cireuit whenever
the motor hecomes stalled by opening or clos-
ing said valve, and an electry magnetic wind-
ing adapted to oppose said overload magnet
during the perio({ of starting the motor.

15, In a system for operating valves, in
combination, a valve, a motor adapted to
operate the saine, a magnetically operated
reversing switch adapted to close the motor
eireuit to start the motor, means for con-
trolling the operation of said re versing switeh,
an overload electro magnet, means adapted
to be operated by said overload magnet to
open the motor ecircuit whenever the motor
becomes stalled by opening or closing said
valve, and means for preventing said over-
oad magnet from responding during the
period of starting the motor.

16. In a system for operating valves, in
combination, a valve, a motor adapted to
operate sald valve, a reversing switch, electro
magnetic windings for operating said switch,
switches for controlling the operation of said
reversing switch, an overload electro magnet
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 :
“in the curcuit of said winding, an overload

the motor eircuit whenever the motor be-

comesstalled by opening orelosing said valve, .

and electro magnetic windings adapted. to

oppose said overload eleetro 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 switeh adapt-
ed to closé the motor circuit to start the
motor, electro magnetic windings for operat-
ing said reversing -switch, resistances ar-
ranged in ¢ircuit in series with said windings,
switehes adapted to short cireuit 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 eircuits of
said windings, an electro magnetic winding
arranged in the short circuits around said
resistances and adapted to oppose said over-
load magnet.

18. In combination, a translating device,
an electro-magnetically operated switch for

* controlling the circuit of. said translating
device,
from a distant point, an overload device for
causing the circuit of said. translating de-
vices to be opened when a predetermihed
_current flows, and means temporarily in
operative. relation with said overload device
to prevent the same from responding.

19, In combination, an electro magnet-
ically operated switeh, means for controlling
said switch, an overload device, and means
_temporarily in operative relation with said
overload device to prevent the same from
responding. o

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

21..In combination, an électro magnet-
ically aperated switch, an pverioad device
for causing said switch to be opened, and in
electro magnetic winding for temporarily
preventing said overload device from re-
sponding. : : ‘

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

93. In combination, a main switch, an

means for controlling said switeh |

878,855

electro magnetic winding for operating said
main switch, an overload switch arranged

coil for opening said overload switch, ahd 2
coil for temporarily preventing said overload
¢oil from responding. - . o

24. ITn combination, a main switeh,
electro magnetic winding for operating
same, an overload switeh. arranged in

an
the
the

Ceiveuit of said eleetro magnetic winding, an

-ance and closing the

overload coil for opening said overload
switch when a predefermined current flows,
2 coil for opposing the action of said overload
coil, and means by which the eircuite of said
winding and said opposing coil are controiled.

25 In combination » main switeh, ar
electro magnetic winding for operating. the
same, a resistance.arranged in series with
said winding, an overload switch arranged
in the cireuit of said winding, an overload coil
for opening said overlead switch, & 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 switeh arranged in the
circuits of said windings, an overload coil
for operating said overload switch, a coil for
opposing the action of said overload switeh
and also the energization of said opposing
coil. o

27. In combinetion, & reversing switeh,
electro magnetic windings for operating the
same, an overload switch srranged in the
cireuit of said windings, an overload eoil for
operating said overload switch, electro mag-

o]

netic windings adepted to oppose action of

said overload coil, and means for eansing the
operation of said reversing switch and the
energization of said opposing coils.

28, In combination, a reversing switch,
electro magnetic windings for operating the
same, Tesistance arranged in the circuits of
said windings, an overload switeh arranged in
the civeuits of said windings, an overload coil
for operating said overload switeh, ecils for
opposing the action of seid overload coil,
and switehes for short civeud
circult of said

opposing
coils,

Tn wituess whereof, I hiave herennto sub-
seribed my name in the presence of two wit-
nasses. : '

THOMAS B, BARNUM.

Witnesses:
J. I HawxinNs, ~
Eowiy B L Towes, Jr.
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