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" To all whom it may concern:’

Be it known that I, Tayror T. Fogrr, a citizen of
the United States, and a resident of the city of Reading,

" in the county of Berks and State of Pénnsylvania, hm e
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invented certain new and useful Improvements in |
Controlling Mechanism for Electric Circuits, of which |

the following is a specification.
My invention relates to controlling mechanism for
electric circuits and particularly to-automatic rhecstats

or starting boxes most commonly used in connection |
-with electric motors.

Such devices have hesetofore
been arranged so that they will open the circuit either
in case of a determined “overload” or of a determined
“underload.” In the latter case the purpose is to pre-
vent the abrupt throwing on of the service current to
the motor after the latter has been stopped or its speed
much diminished by a temporary stoppage or material
reduction of such current. To this end an electro mag-
net has heretofore been provided in the circuit, which
magnet is normally energized by the passing current
sufficiently to hold in closed position a switch arm em-
ployed to gradually start the motor by successively
cutting out the coils of a resistance; said magnet how-
ever being adapted to release the switch when it is de-
energized, so that the switch will be automatically re-
tracted by a spring and the circuit opened, thereby in-
suring its being gradually restarted as desired. It has
been found in practice however that the deéncrgizing
of this electro magnet o as to release the switch, is not
effected by the fall of the service current with sufficient
promptness to certainly secure the desived result of
cutting out the motor before the full current is restored.
This I have found is due to the fact that the counter
electromotive current resulting from the momentum
of the motor, continues to energize the electro magnet
for a period of time after the service current is cui off
or reduced, thereby in some cases holding the switch in
closed position until the service current is restored and
the motor thereby suddenly operated again at full po-
tential; the dangerous effects.of which arc the same in
character as when no automatic circuit opener is pro-
vided. The object of my invention is to avoid this

danger by insuring the immediate deénergizing of the |

" electro magnet when the service current is cut off or un-
duly reduced, so as to immediately release the switch.
And it consists broadly in providing in connection with
a short circuit, an underload magnetic shunting device
for closing the same, whereby the current is cut off
from the switch-retaining electro magnet and the de-
energizing of the latter thereby made certain imme-
diately upon failure of the service current; this “under-
load” magnetic shunting device and short circuit, be-
ing preferably employed in connection with an “over-
load” shunting device and short circuit such as has
heretofore been provided, all as particularly described

1

huealtcl in connection with. 111e accompanying chaw—
ing. :
The drawing is a dlamammatm view illustrating my
Invention in simple form and arrangement.

A and B indicate the service mains, C a resistance
with cut-out contacts ¢ ¢ ¢, D a spring-retracted switch-
arm, E a switch-retaining electro magnet, F an over-
load magnetic shunting device, and M an- electric mo-
tor or equivalent mechanism to which the service cur-
rent is supplied; all substantially as cominonly em-
ployed lLieretofore.

G represents an underload magnetic shunting device
as heretofore referred to, wherveby the improved result
which is the object of my invention, is attained.

Following the normal operating current 1 as indi-
cated in full lines, with the direction of current indi-
cated by arrows, I will briefly describe the elements
and their operation.

As shown the current first passes around the under-
load magnet 10 energizing the same so as to retain its
armature 11 in the position indicated in full lines; thus
holding open the short circuit 3 hereafter referred to,
and passing the current to the overload shunting de-
vice T, the same as though the device G were omitted
and as heretolore commonly done. In like manner the
current passes around the overload magnet 12 to the
switch-arm D at 13, the overload armature 14 remain-
ing in the lowered position indicated excepting when
attracted to the magnet by an overload current; thence
to contact 15 (the switch arm being in closed position
as indicated in full lines), and around the magnet E,
energizing the latter so that it retains the switch arm,
to point 16.  From this point, asshown, it flows through
the field coils 17 to point 18 where one branch passes
to the main B and the other through the motor to the
switch arm D as indicated.

So long as the current is normal the circuit 1 is main-
tained as described. In case of overload the magnet 12
attracts ils armature 14 and closes a short circuit 2 at
points 20, 21; said short-circuit tapping the main cir-
cuit 1 at points 15 and 16 so as to cut out the electro
magnet E, thus deénergizing the latter and thereby re-
leasing the switch D to open the circuit. This pro-
vision for overload is old and well known. In case of
underload, the fall of the current will tend to corre-
spondingly deénergize the switch-retaining magnet E;
and this tendency has heretofore been relied upon to
effect the release of the switch D and the opening of the
circuit.

My improvement, as already stated, provides for cut-
ting out the switch-retaining electro magnet E when
the cwrrent falls. so as to immediately and positively
deénergize it; this action being in my opinion essen-
tial to the securing of such a prompt release of the
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" pendently to respectively close the circuit 2 at the

switch D upon a fall of the current as will insure against
damage if the latter should be quickly restored. This’
cutting out of electro magnet E is effected by the mag-
netic shunting device G in connection with the short
circuit 3, which latter in the preferred arrangement
ghown forms an extension of the short circuit 2; the
magnetic shunting devices F .and G operating inde-

points 20, 21, and the circuit 2—3 at the points 23, 24.
The armature 11 is arranged to bridge the points 23, 24
when it is released by its magnet 10; and such release
takes place as soon as & determined minimum current
occurs, which minimum may be nicely regulated by
an adjustable weight 25 as indicated. Immediately
upon thus closing the short circuit 3, the switch-retain-
ing magnet E is entirely cut out of circuit both of the
operating currrent and of the counter current from the
machine M, either of which currents, as the case may
be, will follow the short circuit 2—3 from the point 15
back to the point 16.- This insures the immediate de-
energizing of the magnet E and the automatic opening
of the main circuit, thus protecting the motor against a :
possible quick return to the full potential. "So faras I
know such provision has not heretofore been made and

I desire to make broad claim thereto.

870,946

What I claim is:— )

1. In combindtion with a switch arm, and an electro
magnet arranged to normally hold the same in circuit-
clesing position and to release the same when deéner-
gized, a short circuit and an underload magnetic shunting
device .whereby said short -cireuit is closed upon fall of
the service current to cut out said electro magnet.

2..An automatic rheostat for electric machinery, com-
prising: a resistance with a switch for cutting the same
out or in, an electro magnet for normally holding the
switch in elosed position and releasing the same when de-
energized, a magnetic shunting device normally in circuit
with said electro magnet, and a short circuit which is
closed by said shunting device in case of underload.

3. An automatic rheostat for electric machinery, com-
prising a resistance with a switch for cutting the samew
out or in, an electro magnet for normally holding the
switch in closed position and releasing the same when de-
energized, an overload magnetic shunting device and an
underload magnetic shunting deviee both normally in cir-
cuit with said electro magnet, -a short circuit adapted to
be closed by said overload shunting device, and a short
circuit adapted to be closed by said underload shunting de-
vice. :

In testimony whereof, I affix my signature, in the pres-
ence of two witnesses.

TAYLOR T. FOGEL,

Witnesses :
A. J. Mason,
D. M. STEWART.

30

35

40

45

50




