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This invention relates to controllers for induc 
tive devices, and while not limited thereto is par 
ticularly applicable to controllers for inductive 
devices such as lifting magnets. 
Lifting magnet controllers are commonly ar 

Yanged to supply a limited amount of reverse 
(current to the magnet winding when the same is 
disconnected from the source of supply. The 
magnet winding is thus, allowed to discharge into 
the supply line and under the action of the re 
verse current the magnetic flux is quickly re 
duced to zero value to thereby insure quick drop 
ping of the load. It has heretofore been pro 
posed to provide such controllers with a drop 
control switch for establishing reverse power 
connections for the magnet winding, such switch 
being responsive to the discharge current of the 
magnet winding upon disconnection thereof from 
the supply circuit and being adapted to drop out 
when the flux in the magnetic circuit of said 
winding approaches zero value. In practice it 
has been found that control of the drop control 
Switch in this manner is open to certain objec 
tions. For example, in controllers for large lift 
ing magnets the drop switch is controlled by ex 
ceedingly heavy discharge currents and the ve 
locity of the switch in closing is likely to cause 
breakage of the switch parts. Also it is neces 
Sary to design the drop Switch to suit the dis 
charge current values and therefore a controller 
of the aforesaid character is not adapted to 
effect proper control of magnets of widely vary 
ing sizes. 
The present invention has among its objects 

to provide an improved controller for lifting 
magnets or other inductive devices which over 
comes the disadvantages of controllers of the 
character here before described. 
Another object is to provide a lifting magnet 

controller of the aforesaid character which acts 
upon movement of a master Switch to off position 
to automatically establish reverse power connec 
tions for the magnet and to interrupt such con 
nections after a time which is a function of the 
load on the magnet and the total flux in the 
magnet. 
Various other objects and advantages of the 

invention will hereinafter appear. 
The accompanying drawing diagrammatically 

illustrates an embodiment of the invention which 
will now be described, it being understood that 
the embodiment illustrated may be modified 
without departing from the spirit and scope of 
the appended cairns. 

Referring to the drawing, the same illustrates 

(C. 175-335) 
an inductive device M in the form of a lifting 
magnet having an energizing winding to be 
supplied with current from a supply circuit indi 
cated by lines L1-L2. 
The controller comprises electroresponsive 

Switches 2 and 3 which are under the control of 
a master switch 4. Switch 2 is provided with 
normally open contacts 5 and 6 for connecting 
magnet winding f across lines L-LP during load 
lifting operations, and said Switch is also pro 
vided with normally closed contacts and 8 for 
establishing a circuit which provides for reversal 
of the current supplied to said magnet winding, 
such circuit being also controlled by Switch 3 and 
including discharge resistances R1 and R. The 
contacts and 8 of switch 2 also serve to connect 
the operating winding 3a of switch 3 across the 
terminals of magnet winding in series with a 
resistance R3. 
The function and operation of the aforede 

scribed controller will now be more fully de 
scribed. To energize the magnet for lifting 
master switch 4 is moved to closed position and 
both of the switches 2 and 3 are then energized 
by a circuit extending from line Li through re 
sistance R by conductor 0, to and through the 
Operating winding 3 of switch 3, by conductor 

, to and through the operating winding 2 of 
Switch 2 and through the master switch 4 to line 

. Upon response of Switches 2 and 3 magnet 
winding f is energized by a circuit extending 
from line I, through contacts 5 to terminal Ti 
of the magnet winding, through said magnet 
winding to terminal and through contacts 6 to 
line H. 
To release a load carried by the lifting magnet, 

master switch 4 is moved to open position to in 
terrupt the aforedescribed energizing circuit for 
Switches 2 and 3. Switch 2 then drops out to 
interrupt the aforedescribed energizing circuit 
for magnet winding . Switch 3, however, re 
mains in closed position, the same being main 
tained energized by a circuit extending from line 
L', through resistance R, by conductor 0, to and 
through the operating winding 3 of said switch, 
by conductor , through resistance R3 and 
through said Switch and resistance R2 to line L. 
Upon dropping out of switch 2 circuit is estab 
lished from line L, through resistance R, 
through contact 8 to terminal T, through mag 
net winding to terminal T, through contacts 
and switch 3, and through resistance R2 to line 

L. Also the operating winding 3a of switch 3 is 
connected in a circuit extending from terminal 
T of magnet winding , through contacts 8, by 
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conductor fo, through the operating winding , 
by conductor , through resistance. R and 
through contacts 7 to terminal T of said magnet 
winding. Thus upon dropping out of switch 2 
the line connections for the magnet winding are 
revered, and as is well known the induced volt 
age of the magnet winding will then oppose and 
exceed the voltage of the supply circuit L 
and the magnet winding will thus act to supply 
current to said supply circuit through the readst 

Also since the operating wind 
ing a is connected across the terminals of the 
magnet winding in series with the resistance R 
the same will be subjected to the discharge volt 
age of said winding. After a predetermined in 
terval determined by the value of the discharge 
resistances R and R the discharge voltage of 
the magnet winding drops below the voltage of 
the supply circuit L-L and current is then 
supplied from said supply circuit to said magnet 
winding in the reverse direction. The current 
now begins to build up in the reverse direction in 
the magnet winding f and since the operating 
winding of switch is connected across the 
terminals of magnet winding in series with the 
resistance R the current passing through said 
winding will decrease as the terminal voltage of 
the magnet drops. When the flux in the mag 
netic circuit is reduced by the reverse current to 
such a value as to permit dropping of the load 
carried by the lifting magnet the terminal volt 
age of the magnet is reduced to a relatively low 
value which permits opening of switch 3. The 
reverse power connections for the magnet wind 
ing f are thus interrupted to prevent building up 
of the flux in a reverse direction. 

In connection with the foregoing it should be 
noted that the aforedescribed controller is capa 
ble of controlling lifting magnets of various sizes 
since operation of the switch to establish reverse 
power connections for dropping of the load is not 
dependent upon the value of the discharge cur 
rent of the magnet winding. Furthermore it 
should be noted that the time which elapses be 
fore switch drops out to interrupt the reverse 
power connections for the winding is a function 
of the load on the magnet and the total flux in 
the magnetic circuit. 
What I claim as new and desire to secure by 

Letters Patent is: 
1. A system for energizing and deemergizing 

an inductive winding comprising a first circuit 
for supplying current to said winding in one 
direction, a second circuit for supplying current 
to said winding in a reverse direction, electro 
magnetic switching means operable when ener 
gized to close said first circuit and when deemer 
gised to open said first circuit and complete said 
second circuit, and an electroresponsive switch 
for interrupting said second circuit upon comple 
tion thereof by said switching means, said switch 
being moved to closed position upon energiza 
tion of said switching means and being movable 
to open position upon a predetermined electrical 
condition of said winding. 

2. A system for energizing and deenergizing 
an inductive winding comprising a first circuit 
for supplying current to said winding in one di 
rection, a second circuit for supplying current to 
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said winding in a reverse direction, means for 
closing and opening said first circuit and for clos 
ing said second circuit upon opening of said first 
circuit, said means including a switch for con 
trolling said second circuit, and means for con 
trolling said switch to provide for closure thereof 
upon establishment of said first circuit and for 
opening thereof under a given electrical cond 
tion in said winding upon closure of said second 
circuit. ‘. . : . 

3. A system for energizing and deemergizing 
an inductive winding comprising a first circuit 
for supplying current to said winding in one d 
rection, a second circuit for supplying current to 
said winding in a reverse direction, means for 
closing and opening said first circuit and for clos 
ing said second circuit upon opening of said first 
circuit, said means including a normally open 
electromagnetic switch connected in said second 
circuit, and means for energizing said switch 
upon closure of said first circuit and for subject 
ing said switch to the discharge voltage of said 
winding upon establishment of said second cir 
cuit to provide for opening thereof when said 
discharge voltage approaches a given value. 

4. The combination with a lifting magnet hav 
ing an energizing winding, of a pair of electro 
magnetically operated switches, one of said 
switches being responsive to supply current to 
said winding in one direction and being adapted 
when deenergized to supply current to said wind 
ing in a reverse direction through the medium of 
the other of said switches, means for effecting 
closure of said second mentioned switch upon re 
sponse of said first mentioned switch, and means 
acting upon deemergization of said first men 
tioned-switch for maintaining said second men 
tioned switch closed until the discharge voltage 
of said magnet drops to a predetermined value. 

5. The combination with a lifting magnet hav 
ing an energizing winding, of a pair of electro 
magnetically operated switches, one of said 
switches being responsive to supply current to 
said winding in One direction and being adapted 
when deemergized to supply current to said wind 
ing in a reverse direction through the other of 
said switches upon response thereof, a master 
switch for establishing an energizing circuit for 
both of said switches, and circuit connections 
controlled by said first onentioned switch for 
subjecting said second mentioned switch to con 
trol by the discharge voltage of said winding 
upon opening of said master switch. 

6. A system for energizing and de-energizing 
an inductive winding, comprising a first circuit 
for supplying current to said winding in one 
direction, a second circuit for supplying current 
to said winding in a reverse direction, means for 
closing and opening said first circuit and for 
closing said second circuit upon opening of said 
first circuit, said means including a normally 
open switch for controlling said second circuit 
and means for controlling said switch to effect 
closure thereof upon establishment of said first 
circuit and for maintaining the same in closed 
position until the flux in the magnetic circuit of 
said winding is reduced to a given value. 
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