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To all whom it may concern.: :

Be it known that I, ArrHUR SIMON, a
citizen of the United States, residing at Mil-
waukee, in the county of Milwaukee and
State of Wisconsin, have invented new and
useful Improvements in Overload Protec-
tive Devices, of which the following is a
full, clear, concise, and exact déscription,

" reference being had to the accompanying
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drawing, forming a part of this specifica-
tion.

This invention relates to improvements in
overload protective devices and is particu-
larly applicable to those employed in con-
nection with electric motors,

The invention has among its objects to
provide simple and efficient overload protec-
tive means which will be responsive at one
current value upon initial closure of the
controlled circuit and at another current
value after a temporary period, sufficient

- for example to permit starting of an elec-
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trie motor.

A further object is to provide means of
the aforesaid character which may be read-
ily arranged to respond at one current value
upon initial closure of circuit and after the
lapse of a temporary period only respond at
a predetermined higher current value.

Various. other objects and advantages of
the invention will hereinafter appear.

The accompanying drawing illustrates the
preferred embodiment of the invention as

.applied to an alternating current motor. It

should be understood, however, that various

‘modifications may be made in the controller

illustrated without departing from the scope
of the appended claims and that certain fea-
tures of the invention are applicable as well
to D. C. motors.

-Referring more specifically to the draw-
ing, the same illustrates a conventional type
of single phase motor M provided with an
electro-responsive main line switch 1, and
an overload switch 2 responsive to deéner-
gize switch 1. The overload switch has its
winding connected in series with the motor
and is responsive subject to the effect of the
means which will now be described. This
means includes a variable inductance device

. 8 in series with the overload winding and a

resistance R in shunt with said overload
winding and said variable inductance device.
The variable inductance device may in prac-
tice assume various different forms. As
illustrated, it comprises a solenoid having a
laminated frame 4 and plunger 5 and, as
will be understood, the inductance of this

solenoid varies with the position of its plun-
- ger. When the plunger 5 is in down posi-

tion the inductance is at its minimum and
is gradually increased as the plunger is at-
tracted. »

It will thus be observed that with the
aforesaid arrangement the shunt resistance
R diverts from the overload winding and
solenoid coil a portion of the motor current;
that the effectiveness of the resistance shunt
is at its mininmum upon initial closure of cir-
cuit and that the effectiveness of said resist-
ance shunt is increased as the solenoid 3
draws in its plunger to increase the induc-
tance of the shunted circuit. In other words,
the percentage of the total motor current
shunted from the overload coil by the re-
sistance R increases as the inductance of the
solenoid 3 increases following the closure of
the controlled circgit. Thus, with the over-
load set to respond at definite current values
1t will be more sensitive to increases in the
motor current upon initial closure of circuit
than after operation of the solenoid 3. Aec-
cordingly by proper design and adjustment

of the parts described, the overload switch-

may be rendered sensitive to any predeter-
mined current value for starting and there-
after automatically rendered less sensitive to
permit a predetermined increase in current
for running.

I desired, an increased time interval for
the aforesaid automatic readjustment of the
overioad may be obtained in various ways,
as, for example, by the dash-pot 6 shown as
attached to the plunger 5 to retard its at-
traction.

The circuit arrangement illustrated is as
follows: The winding of switch 1 is con-
trolled by a suitable switch 7 which when
closed completes circuit from line L by con-
ductor 8 through said winding, by conduc-

Patented Oct. 3, 1916, .

55

60

65

70

75

80

85

90

95

100




10

15

20

25

80

86

40

45

650

55

60.

65

“tor 9 through the overload switch, by con-

ductor 10 to line I’. Switch 1 when closed
completes circuit from line L by conductor
11, thence dividingly through resistance R
on the one hand and overload winding 2
and-solenoid winding 3 on the other hand,
by coniductor 12 through the motor, by con-
ductor 18 to line L’. 'With such connections
it will be observed that switch 1 controls
the continuity of the motor circuit and that
overload switch 2 upon responding de€ner-
gizes switch 1 to disconnect the motor from
circuit. - :

Controllers affording the protection above

set forth may be very advantageously used

in numerous instances, as, for example, in
connection with motors starting under light
loads. On the other hand, it is often de-
sirable to provide for just the reverse con-
ditions, namely, a greater current for start-
ing than for running and in such instances
the desired protection may be readily ob-
tained by a slightly different use of the

means illustrated. For example, it may be’

readily obtained by holding the plunger 5
of solenoid 3 in raised position upon initial
closure of the motor circuit and thereafter
withdrawing the same from the solenoid
winding. Under such conditions the induct-
ance would be at its maximum upon initial
closure of circuit, thereby giving the over-
load its maximum range, whereas the with-
drawal of the plunger would decrease the
reluctance, thereby decreasing the range of
said overload. Such an operation of the
solenoid plunger might obviously be effect-
ed in various different ways and either man-
ually or automatically with or without a
definite time element.

What I claim as new and desire to secure

by Letters Patent is:

1. In combination, a load circuit, an over-

load protective device therefor responsive .

at a predetermined value of the load cur-
rent upon initial closure of said circuit, and
means thereafter operating automatically to
reduce the sensitiveness of said device to in-
creases in the load current.

2. In combination, a load circuit, an over-
load protective device therefor responsive at
a predetermined value of the load current

-upon  initial closure of said circuit, and

means thereafter operating automatically to
reduce the sensitiveness of said device to in-
creases in the load current, said means hav-
ing a definite time element. .

3. In combination, a load circuit, an over-
load protective device therefor having its
winding subjected to a certain percentage
of the load current upon initidl closure of
circuit, and means thereafter reducing the
percentage of the load current traversing
the winding of said overload device.

4. In combination, a load circuit, an over-
load protective device therefor having an

1,199,986

operating winding, and means associated
with said winding to subject the same to dif-
ferent percentages of the load current, said
means automatically. operating after clo-

sure of said load circuit to reduce the per-

centage of load current traversing said
winding. = = :

5. In combination, a load circuit, an over-
load protective device therefor having an
operating winding subjected to a degnite
percentage of the load current upon initial
closure of said load circuit, and means auto-
matically effecting a reduction in the per-
centage of load . current traversing said
winding after a temporary period.

6. In combination, a load circuit, an over-
load protective device therefor having an
operating winding subjected to a definite
percentage of the load current upon initial
closure of said load circuit, and means auto-
matically effecting a reduction in the per-
centage of load current traversing said
winding after a temporary period, said
means having a definite time element.

7. In combination, a load citcuit, an over-
load protective device therefor having a
winding in series in said load circuit, a
shunt around said winding, and means op-
erating after closure of said load circuit to
increase the effectiveness of said shunt.

8. In combination, an alternating current
load circuit, an overload protective device
therefor having a winding in series in said
load circuit, a shunt around said winding,
and means operating after closure of said
load circuit to increase the effectiveness of
said shunt, said means including a variable
inductance device.

9. In combination, an alternating current
load circuit, an overload protective device
therefor having a winding connected there-
in, an inductance device in series with said
overload winding and having an adjustable
part to vary its effectiveness and a shunt
around said overload winding and said in-
ductance device.

10. In combination, an alternating cur-
rent load circuit, an overload protective de-
vice therefor having a winding connected
therein, an inductance device in series with
said overload winding, said inductance de-
vice having an adjustable part to vary its
effectiveness with means to adjust said part
automatically and a shunt around said over-
load winding and said inductance device.

11. In combination, a load circuit, an
overload protective device therefor having
a winding connected therein, automatic
means in series with said winding to vary

the flow of current therethrough, within a

definite time after closure of said load cir-
cuit and a shunt around said winding and
said means. : :

12. In combination, a load circuit, an
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winding connected therein, automatic means  In witness whereof, I have hereunto sub-
in series with said winding to vary the flow scribed my name in the presence of two wit-
of current therethrough, and a shunt around nesses.

~said winding and said means, said means ARTHUR SIMON.
operating automatically upon closure ofsaid =~ Witnesses: ' . :
load circuit and having means retarding its F. H. Huesarp,

operation to give a definite time element. H. Warsox.



