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1. 

This invention relates to electromagnets, and 
more particularly to electromagnets of the type 
including a stationary magnet coil having a pair 
of opposed operating plungers associated With 
Opposite ends thereof. 
The invention has among its objects to pro 

vide an improved unitary electromagnet of the 
double plunger type which is exceedingly com 
pact and rugged in construction, efficient and re 
liable in operation and which consists of a rela 
tively small number of parts which can be readily 
manufactured and assembled at low cost. 
Another object is to provide a unitary electro 

magnet of the aforesaid type in which the Op 
erating plungers are pivotally supported and Op 
eratively connected to each other by linkages to 
enable push or pull operation of an associated 
load from either end of the magnet by joint 
action of the plungers. 
Another object is to provide an electromagnet 

of the aforesaid type in which the plungers and 
their associated linkages are constructed and ar 
ranged to reduce the Weight and overall size of 
the magnet. 
Another object is to provide an electromagnet 

in which the plungers and their associated link 
ages are constructed and arranged to provide a 
statically balanced structure for preventing rela 
tive movement of the plungers under the action 
of accelerating forces caused by shock. 
Warious other objects and advantages of the 

invention will hereinafter appear. 
The accompanying drawing illustrates an em 

bodiment of the invention which will now be de 
Scribed, it being understood that various modi 
fications may be made in the embodiment illus 
trated without departing from the spirit and 
scope of the appended claims. 

In the drawing, 
Figure 1 is a front elevational view of an elec 

tromagnet embodying the invention with the op 
erating parts of the magnet shown in normal 
position; 

Fig. 2 is a similar view illustrating the operat 
ing parts of the magnet in attracted position; 

Fig. 3 is a side elevational view of the magnet 
illustrated in Fig. 1, and 

Fig. 4 is a top view thereof. 
Referring to the drawing, the same illustrates 

an alternating current magnet including a sta 
tionary magnet coil having a pair of operating 
plungers 2 and 3 associated with opposite ends 
thereof. Magnet coil is wound upon an insulat 
ing spool 4 having end flanges 5 which are se 
Cured to a rear base plate 6 by bolts . Plungers 
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2 and 3 are pivotally supported and operatively 
connected to each other by a pair of levers 8 and 
9 which provide for movement of said plungers in 
unison between the extreme positions illustrated 
in Figs. 1 and 2 upon energization and deener 
gization of coil . 
More specifically, plungers 2 and 3 are of like 

construction, each being formed of laminations 
O which are clamped between side plates by 

rivets f2. Each of the plungers 2 and 3 has an 
integral extension formed on One side thereof 
which is L-shaped to provide an elongated verti 
cally disposed arm 3, and said plungers are ar 
ranged in opposed relation within opposite ends 
of coil with the arms 3 thereof disposed on op 
posite sides of said coil. 

Lever 8 is pivotally connected at opposite ends 
to plunger 2 and to the upper end of arm 3 of 
plunger 3 by pins 8, and lever 9 is pivotally con 
nected at opposite ends to plunger 3 and to the 
lower end of arm 3 of plunger 2 by pins 98. 
Levers 8 and 9 are pivotally supported at points 
midway between the ends thereof upon pivot pins 
8b and 9b, respectively, which are fixed to base 6. 

Levers 8 and 9 are of like construction, and as 
shown in Fig. 4 each of the same comprises a 
pair of Spaced side arms 5-5 having a mag 
netic laminated section 6 clamped therebetween 
by rivets . The side arms 5 of levers 8 and 9 
are preferably non-magnetic and are spaced to 
engage plungers 2 and 3 on opposite sides there 
tof. As shown in dotted lines in Fig. 2 the 
laminated section 6 of lever 8 extends between 
plunger 2 and the upper end of arm f3 of plunger 
3, while the laminated section 6 of lever 9 ex 
tends between plunger 3 and the lower end of 
arm 3 of plunger 2. Also as illustrated in dotted 
lines in Fig. 2 the laminated section 6 of levers 
8 and 9 are provided with circular end faces 8 
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which cooperate with circular faces 9 on plung 
ers 2 and 3 and their associated arms 3 to pro 
vide narrow circular air gaps 20 which are con 
centrically disposed with respect to the axes of 
the pivot pins 8a and 9. 
Plungers 2 and 3 are normally positioned as 

shown in Fig. 1 with an air gap 2 between the 
opposing pole faces thereof, and as is apparent 
levers 8 and 9 provide for equal movements of 
said plungers in unison into the attracted posi 
tion shown in Fig. 2 upon energization of coil 
and for return thereof in unison to the position 
shown in Fig. 1 upon deenergization of said coil. 
Also as is apparent, during movement of plungers 
2 and 3 in opposite directions between the posi 
tions shown in Figs. 1 and 2 the arms 3 thereof 
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are maintained in parallel relation by levers 8 
and 9 for vertical positioning of said plungers 
within coil f. 
The above described Inagnet construction is 

advantageous in that levers 3 and 9 and the arms. 
f3 provide two magnetic circuits between plungers 
2 and 3 having fixed air gaps 20. Thus the air gap 
2 between plungers 2 and 3 is the only air gap 
in the magnet circuit which changes in length 
during movement of said plungers into the at 
tracted position shown in Fig. 2. Also it should 
be noted that plungers and 3 are pivotally sup 
ported by levers 8 and 9 to provide for free move 
ment thereof and are also statically balanced by 
said evers to insure against relative movement 
thereof under the action of accelerating forces 
caused by shock. 
The above described magnet structure is also 

advantageous in that the same can be connected 
at either end to ai associated device such as a 
brake or a switch to provide for either push or 
pull operation of the device by joint action of the 
plungers 2 and 3 during movement thereof into 
the attracted position shown in Fig. 2. As shown 
in Fig. , pull operation of a device can be effected 
by means of a link 22 which is connected to plung 
er 3 by means of its associated pivot pin 9. On 
the other hand, for push operation of a device 
the link 22 can be connected to the pivot pin 9a 
associated with the are of plunger 2. 
What I clairn as new and desire to secure by 

Letters Patent is: 
1. The combination. With a stationary Inagnet 

coil, of a pair of opposed operating plungers ex 
tending into opposite ends of said coil and nor 
naily Spaced apart to provide an air gap there 
between, each of said plungers having an arm on 
One side thereof and Said arms being disposed 
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3. 

in parallel relation on opposite sides of said coil, 

é 
and a pair of levers disposed adjacent opposite 
ends of said coil and each having One end pivot 
ally connected to one of said plungers and its 
opposite end pivotally connected to the airn. On the 
other of said plungers, said levers being pivotally 
Supported upon stationary pivot pins located mid 
way between the ends thereof and providing for 
equal noverients of said plungers in unison 
toward and away from each other to close and 
open said air gap tapon energization and deen 
ergization of said coil. 

2. The combination with a stationary magnet 
coil, of a pair of opposed operating plungers ex 
tending into opposite ends of said coil and nor 
mally spaced apart to provide an air gap there 
between, said plungers each having an arm on 
One side thereof and said arms being disposed 
in parallel relation on opposite sides of said coil, 
and a pair of pivoted levers disposed adjacent op 
posite ends of Said coil and each having one end 
connected to one of said plungers and its oppo 
site end connected to the arm on the other of said 
plungers, said levers providing for equal move 
rents of said plungers in unison toward and 
away from each other to close and open said air 
gap upon energization and deemergization of said 
coil and said levers and said arms constituting re 
turn magnetic circuits between said plungers 
around opposite sides of said coil. 
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