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This invention relates to improverinents in 
electrical circuits, and more particularly to im 
provements in electro-maginet control circuits 
of the nature disclosed in my co-pending appli 
(ation for “Magnet control,' filed March 5, 1935, 
Serial No. 10,243. 

In the operation of electromagnets, and pai 
ticularly those known as lifting magnets, it is 
highly dasiilable to provide a control circuit that 
is partially automatic. Heretofore the magnet 
cClinto master SWitch could be Operated in tWO 
positicins besides the “off' position; that is the 
Operator usually lowered the magnet onto or 
closely adjacent the material to be picked up, 
and moved the control to the “on' or “lift' po 
sition. This caused current to flow through the 
windings of the magnet, causing the same to be 
elergized and attracting the magnetic material 
to the magnet. The magnet was then lifted and 
tit.2 material conveyed to the position where it 
was to be dropped. When the operator Wanted 
to drop the material, he moved the control to 
the i'everse or drop position. This caused cur 
rent to flow in a reverse direction through the 
windings and demagnetized the magnet, after 
which the control was moved to the “off' po 
sition. it is with the de-magnetization of the 
iraghet that this invention is particularly con 
cerned. The purpose of reversing the current 
flow was to reverse the polarity of the magnet 
and thus dispose of any magnetic flux that night 
tralia in therein from the lifting energization. If 
the control was merely moved to the “off’ posi 
tion from the “lift' position, Small bodies of the 
;ature of several pounds inight adhere and drop 
from the magnet when being moved to a posi 
tion for another pick-up, endangering the lives 
of the Workmen in the vicinity. Reversing the 
polarity, eliminated any possibility of such small 
bodies adhering to the magnet. This reversing 
operation was, however, endowed with several 
difficulties. In most instances the operator is 
liable to see if the magnet has been freed of 
its load and it was only through long experience 
that he attained sufficient proficiency to deter 
inie how long to hold the reversing circuit closed. 
if the failed to hold the reversing circuit closed 
long enough, he did not get rid of the magnetic 
flui.; if he held it too long, the polarity became 
reversed and the magnet partially energized, and 
he again re-picked up part of his load. 

till other disadvantages of the Ordinary Cir 
cuits included the damage caused by the induc 
tive jump in voltage due to the breaking of the 
high voltage circuit. The sudden breaking of 

(C. 175-335) 
the main circuit caused an induced voltage to be 
built up in the magnet which sometimes got into 
the main line and caused serious damage to 
Other apparatus operating from the main line. 
By my present invention I have provided a 

Circuit where the reversing is automatically ac 
Complished, making only the “on' or “lift' and 
tie 'off' or “drop' positions of the control nec 
£SSary. By this improved circuit there can be 
Jho (Jestion of residual magnetism in the mag 
(let Which night hold the small bodies; and the 
heretofore damaging inductive jump in voltage 
is not only kept out of the main line, but is used 
in the Operation of the reversing control, and 
thlis Substantially all of the deficiencies hereto 
fore entioned as existing in the prior devices 
are eliminated. 

Still other advantages of the invention and 
the invention itself will become apparent from 
the following description of an embodiment there 
Of. Although I have described and illustrated 
the same as being applied to lifting magnets, the 
invention may also be applied to other types of 
electio-magnets. 

ihe description is illustrated by the accom 
panying drawing wherein: 

Fig. 1 is a schematic diagram of my improved 
circuit applied to a lifting magnet and showing 
the S&ine in a lifting position. The components 
of the circuit not in actual operation during the 
lift cycle are shown by dotted lines; 

Fig. 2 is a similar illustration showing the 
condition at the time of breaking the main cir 
Clit; and 

Fig. 3 is a similar view showing the condition 
during the reversing cycle. 

Referring now to the drawing, the main line 
from which power is obtained is indicated at 
the positive and negative signs and connected by 
Conductors to the operating winding 2 of a 
magnetically operated main circuit breaker. In 
terposed in one of the lines f is a remote control 
Switch 3, which may be provided with two selec 
tive positions; a closed position indicated by 
"on' and an open position indicated by 'off.' 
The main circuit breaker contemplates two main 
SWitch blades 4 for opening and closing the main 
Circuit through the lines 5 and 6 to the winding 

of the magnet M. When the main circuit 
breaker is closed, current flows from the positive 
Side of the line through the conduit 5, blade 4, 
Winding 7, and blade 4, to the line 6, and thence 
is connected to the negative side of the main 
line. Closing the remote control switch closes 
the circuit breaker which is opened upon open 
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2 
ing the remote control switch by a spring O 
operatively connected to move the blades 4 When 
the Winding 2 is de-energized. 
The blades 4 are mechanically connected to 

gether as indicated at 8 and operate in unison. 
Also mechanically connected to the main circuit 
breaker blades 4 is a switch 9 that comprises a 
single blade which is so connected to the blades 4 
of the main circuit that when the main circuit 
is closed the switch 9 is in the open position, and 
when the main circuit is open, the Switch. 9 is 
closed. 

It is to be noted that current Only flows in the 
main circuit in the direction of the arrows of Fig. 
1 during the lift period, the remainder of the 
circuit shown by the dotted lines being inactive. 
When the main circuit breaker is opened, Which 
is accomplished by moving the remote Control 
switch to “off', the winding 2 is de-energized and 
the spring 6 opens the main circuit; simulta 
neously the switch 9 is closed connecting a shunt 
circuit acroSS the magnet. 
The shunt circuit includes the Switch. 9 which 

is connected to a Winding of a reversing relay 
2. Connected in series with each other and 

in series with the winding is a pair of resist 
ances 3, the other end of Said series connection 
being by the conductor 4 to the opposite or 
negative terminal of the magnet winding 7. 
The shunt circuit being connected across the 

winding , simultaneously with the breaking of 
the main circuit, the induced voltage is circul 
lated Within the shunt circuit, the current foW 
being in the direction of the arrows; the re 
sistances 3 Serving to lower the current. This 
flow of current causes the Winding of the 
relay 2 to be energized attracting the arnature 
2' thereto, Which armature is connected to the 
blade of the reversing Switch 5, closing the re 
versing circuit. 
The reversing circuit, controlled by the Switch 

f5, is connected by the conductor 6 to the posi 
tive side of the main line. The Switch 5 is con 
nected by a conductor and a series resistance 
f8 to the conductor 4 which, as previously 
Stated, Was connected to the negative Side Of the 
magnet Winding . The current path is then, 
through magnet winding , Switch 3, winding , 
to the resistor 9 in series with a conductor 2 
which connects to a holding winding 2 of the 
relay 2. The other end of the winding 2 is 
connected by the conductor 22 to the negative 
side of the main line through the conductor 6. 
When the reversing circuit is closed, the cur 

rent flowing through the Winding 2 poiarizes 
the Sane and causes it to operate in conjunction 
With Winding to hold the SWitch closed. In 
the meantime the inductive current in the shunt 
circuit gradually dies out because it is substan 
tially a short circuit, and because the current 
from the reversing circuit starts to oppose it. 
There connes a time, a matter of Seconds or frac 
tions of a second, when the winding is with 
out current flow therein and only the magnetic 
flux in the winding 28 is holding the reversing 
switch 5 closed; at that time the current 
Starts flowing in the reverse direction through 
the magnet winding , this flow being indicated 
best by the arrows in Fig. 3. 

It should be noted that as soon as the reverse 
current starts flowing Overconing the reactance 
of the magnet winding , the current flow starts 
in a reverse direction through the winding 
to that of the flow immediately after the break. 
This causes the winding to build up a polarity 

2,206,823 
Opposite to its original polarity and which op 
poses or bucks the polarity of the holding wind 
ing 2. When the current flow in the reversing 
Circuit reaches a predetermined amount, the 
winding which is now a bucking winding, 
neutralizes the magnetic effect of the winding 
2, and the Spring 23 opens the Switch 5 and 
the reversing circuit. 
The resistances 8 and 9 serve to reduce the 

Current in the reversing circuit. 
The constants Of the various windings and 

resistances are so proportioned that the reversing 
circuit is opened at the time when the reversing 
Current demagnetizes the magnet M. 

it Will thus be seen that the de-magnetization 
of the magnet is completely beyond the control 
of the Operator and is fully automatic. Not only 
is the inducted voltage disposed of, it is actually 
utilized to initiate the reversing circuit; and 
finally that the winding for the reversing cir. 
cuit besides closing the reversing circuit is in 
Strumental in opening the reversing circuit after 
a predetermined condition has been reached. 
Although I have sihown no manual reversing 

circuit, it may sometimes be advisable to provide 
Such an auxiliary circuit, in which event the re 
Filote control Switch would be provided with an 
other position that would ordinarily be locked 
against use and would only be used for special applications. 

Having thus described my invention in an 
embodiment thereof, I am aware that numerous 
and extensive departures will be apparent to 
those versed in the art, and it is not my inten 
tion that the invention be limited to the precise 
embodiment shown, otherwise than is claimed 
in the appended claims, and that the claims 
Should be construed with a range of equivalents 
to which they may be entitled in view of the 
prior art. 

I claim: 

1. In a control circuit of the class described, 
a main circuit and a circuit breaker therefor 
for connecting a magnet to a current source, a 
reversing circuit connected to said current source 
and magnet for reversing current flow through 
the magnet, a shunt circuit and means for con 
necting Said shunt circuit to said magnet upon 
the Opening of the main circuit and means oper 
able by current flow in the shunt circuit to close 
the reversing circuit and to open the reversing 
circuit upon a predetermined increase in current, 
in the reversing circuit. 

2. In a circuit breaker for an electro-magnet, 
a main circuit including a main circuit breaker 
Connected to the magnet for controlling current 
flow from a current source to said magnet, 
means for counteracting the residual magnetism 
in Said magnet upon the breaking of the main 
circuit including a secondary circuit therefor 
connecting the magnet and current source and 
adapted to reverse the current flow through the 
magnet, Said Secondary circuit including a start 
ing circuit connected in shunt with the magnet 
for disposing of the induced high voltage caused 
by the breaking of the circuit and a circuit 
breaker actuated by current flow in the start 
ing circuit to close Said reversing circuit, said 
Starting circuit acting in opposition to the re 
Versing circuit to cause said relay to be released 
and Open Said reversing circuit upon a prede 
termined current flow in the reverse direction 
in Said magnet. 

3. In a control circuit for an electro-magnet, 
a main circuit for connecting a current source 
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to the magnet, a circuit breaker disposed in said 
circuit, means for disposing of the induced volt 
age upon breaking of the main circuit including 
an auxiliary circuit connected in Shunt With the 
magnet, and a circuit breaker connected to Said 
first circuit breaker adapted to close the auxil 
iary circuit upon opening of the main circuit, 
Series resistance means in the auxiliary circuit 
for reducing the voltage therein, a reversing cir 
cuit for directing current flow from said source 
in a reverse direction through said magnet, 
In eanS for connecting Said reversing circuit to 
the magnet including a circuit breaker for con 
trolling Said reversing circuit and including an 
inductive winding for said circuit breaker con 
nected in Said auxiliary circuit adapted to actu 
ate Said circuit breaker to close said reversing cir 
cuit upon current foW through the auxiliary cir 
cuit, a Second inductance Winding for said circuit 
breaker disposed in Series in the reversing cir 
cuit and adapted to hold Said circuit breaker 
closed, Said first mentioned Winding means act 
ing in Opposition to Said Second Winding means 
upon a predetermined reverse current flow to 

B 
release said circut breaker and open said re 
Versing circuit. 

4. In a control circuit for an electro-magnet, 
a main circuit breaker for controlling current 
foW to the magnet from a current Source, a re 
versing circuit for reversing the current flow 
from Said source to the magnet to depolarize the 
same, a relay for controlling current flow in the 
reversing circuit and having WindingS, means to 
dispose of the inductive Voltage in Said magnet 
upon breaking of the main circuit and to initiate 
the operation of the reversing circuit including 
an auxiliary circuit having a resistance and One 
of said relay WindingS. Connected in Series to 
each other and connected in shunt. With Said 
magnet, said relay Windings including a closing 
Winding for operating the relay to close said cir 
cuit and a holding Winding for holding Said re 
Versing circuit in electrical COnnection. With said 
magnet, Said closing Winding of Said relay oper 
able by a predetermined increase of reversing 
current through said magnet to release said re 
lay and Open Said reversing circuit. 

ROY O. WERTZ. 
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