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To all whom 1t may concern.:

Be 1t known that I, Jacos F. Moz, a cit1-
zen of the United States, residing at Pittis-
burg, in the county of Allegheny and State
of T’ennsylmniu, have invented or discov-
ered new and useful Improvements in Lift-
ing-Magnet Controllers, of which the fol-
lowing 1s a specification.
~ In the operation of lifting magnets, I have
found that when the current is quickly
broken, a high inductive voltage 1s generated
in the magnet windings. This voltage I
have measured and found 1t to be several
times the normal voltage with which the
magnet 1s excited. The presence of this
hing_ voltage I have found puts a strain on
the 1insulation of the magnet winding and on
the wires going to the magnet. In the past
it has been the practice to introduce a re-
sistance 1n series with the magnet before
opening its circuit. This decreases the cur-
rent in the magnet and this reduces the in-
ductive voltage generated when the circutt
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18 finally opened. To introduce resistance
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in series with a magnet as described above,
requires the use of some form of controller
having a rather large number of steps and a
bank of resistance with a corresponding
number of sub-divisions. Itven then the
purpose of the controller can be defeated by
a careless operator who may open the circuit
of the controller so quickly that the current
cannot be reduced to its proper value (due to
the inductive effect of the magnet) and a
severe flash will occur in the controller and
a high inductive voltage be generated 1n the
magnet. To overcome these difficulties, 1
have devised for magnets a controller that
is independent of the speed, with which the
operator moves the controller. This con-
troller is simpler and smaller than a con-
troller which inserts resistance in series with
the winding of a magnet before opening the
circuit of the same.

Referring to the drawings, Figures 1 and
9 are diagrammatic views showing two of
the many forms which my invention may
assume. |

Referring now to Iig. 1, I use a master
switch or controller D and an electro-mag-
netically operated switch L. To enelgi%e
the magnet, the handle of the switch D 1s
moved to the right so that the blade ¢ makes

“connection with the contacts 7 and % and

leaves connection with contact [. Current

will then flow from plus line through
the coil m of switch L, the contact A of the
switch D, the blade 7, and the contact 7 to the
negative main. This will energize the coil
m of the switch & and cause the arm #n to
make connection with the contact o, which
1s joined to the positive main through the
blow-out coil I>. Current will then flow as
follows: from the positive mam through the
contact o, the arm =, and the magnet M to
the negative main. To deénergize the mag-
net, the handle of the switch D 1s placed in

the position shown and the magnet dis-

~charges as follows: from the terminal ¢ to

the lower terminal of the switch 5, through
the resistance IR to the contact / of switch D,
through the blade ¢ to the contact 3, and
thence to the terminal A of the magnet. It
i1s to be noted that contacts & and {Zﬁorerlap
so that the resistance R is inserted before the
switch I& is opened. Switch I8 can be made
to open quickly and may have the blow-out
coil P attached to extinguish quickly uny
arc formed at its contacts. Thusit will have
a longer life than a switch with the time of
opening dependent on the operator, who
may cause it to open slowly and the arc to
endure for a longer time.

Still another arrangement of my inven-
tion i1s shown in Fig. 2. In this arrange-
ment T use two electro-magnetically con-
trolled switches, a master switch or con-
troller, and a bank of resistance. To ener-
oize the magnet the handle of switch IF 1s
moved to the right so that the blade s mukes
connection with terminals ¢ and w. Cur-
rent then flows as follows: from the positive
main through the coil ¥ of the switch H,
the contact v of switch F, the blade s, and
the contact ¢ to the negative main. This
closes the switch H and the current flows
through the magnet as follows: from the
positive main through the contact w of the
switch H, the arm 2, and the magnet to the
negative main. To deénergize the magnet,
the handle of the switch H i1s moved to the
left until it assumes the position shown,
when the blade s makes connection with the
contacts ¢ and ». The current then flows
from the positive main through the coil d’
of the switch G, the contact » of the switch
I, the blade s, and the contact ¢ to the
negative main. The magnet then discharges
as follows: from the terminal ¢ through the
resistance R, the arm «” of the switch G,
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30 ing, n resistance, and a controlling hand-

“ratus having an inductive winding, a mag-

£

the contact z to the termuinal A of the

magnet.

In both of the figures and description, I
have shown and spoken of the contacts on
the master cuntml\ur or switch as overinp-
ing., [t 1s obvious that this 1s not abso-
utely necessary., '

I elnim—

l. The combination of a lifting magnet
having therein an energizing winding, n
magnetically operated switch for connect-
ing the winding of the lifting magnet to n
source of current, n bank of resistance, and
« munually operated controlling switch, sntd
controlling switch being pmvitélxud with con-
tnets whereby, when 1t 18 moved from its
ofl-position, the winding of said magnetic-
ally operated switch 18 cnergized and the
circuit closed through the winding of said
LHfting magnet, nmil5 when satd controlling
m\'ilch s moved to its off-position, the said
bunk of resistance 18 connected ncross the
terminals of the winding of snid lifting
magnet through certain of the contacts of
Hni(ﬁr controlling switch,

9. The combination of an electric appa-

netically - oporated  switch connecting n |
source of electric energy to the said wind-
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operated switch having contacts arranged
to close a circuit across the line whereby.
when it ts moved from its off-position, the
winding of the magnetieally operated switeh
s energized and circuit closed through the
snid inductive winding, and when smid con-
trolling switch is moved to its off-position,
the sald resistance 1s connected across the
terminals of the snid inductive winding.

3. The combination of an electrie device
having an inductive winding, a magnetic-
ally-operated switch connecting a source of
energy to the satd winding, a resistance, u
second magnetienlly-operated switch having
contacts arranged to connect the said 1n-
ductive winding and the resistance n a
closed circuit, and a hand-operated switch
having contacts for closing the first mag-
netienlly-operated switeh to energize the
snid electric device and for closing the sec-
ond magnetically operated switch to connect
the sanid winding and resistance 1n smd
closed circuit when the contacts of the first
magnetically operated switch are opened.

Signed at Pittsburg, Pa., this S)tlh day of
December, 1907.

JACOD F. MOTZ.

Witnesses:

F. N. BARBER,
AxNA R, Bearrry.
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