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To all, Luhon, it in?tity concern: 
Beit known that I, CHARLES PARTINGTON, 

1esiding at Newport, in the county of Camp 
bell and State of Kentucky, have invented 
certain new and useful Improvements in Elec 
tromotor-Magnets, of which the following is a specification. 
My invention relates to the construction of 

a magnet primarily adapted to operate a sig 
nal-blade or other like devices which are re 
quired to be moved back and forth short dis 
tances, such as switches, shipping-levers, &c. 

For convenience of illustration I have 
shown the magnet and connections applied to a signal-blade. 

In moving objects from a state of rest a 
maximum amount of power is required in 
Overcoming the inertia. Where an armature 
is employed, the armature being farther away 
from the core at the initial point of move 
ment as ordinarily constructed, furnishes less 
power than at the latter part of the move 
ment. I therefore provide an electromagnet 
and pivot the heel of an armature-plate close 
to the core of the magnet and employ a cur 
rent and develop magnetic force of sufficient 
power to overcome the inertia, and then as 
soon as the movement has commenced I pro 
vide means for cutting out a large portion of 
the electric current and cutting in or retain 
ing a small amount thereof sufficient to com 
plete the movement. In cases where the ob 
ject moved is to be held in position this lesser 
current can be utilized to lock the same in 
position. By this means I am enabled to em 
ploy for the initial movement a current of 
higher amperage than the magnet will sustain 
for a continued period without overheating, 
the lessening of the current being sufficient 
to prevent the heating of the coils. 
The features of my invention are more fully 

Set forth in the description of the accompany 
ing drawings, making a part of this specifica 
tion, in which 

Figure 1 is a side elevation of the signal 
blade with the casing containing the magnet 
and Sustaining the operative parts. Fig. 2 is 
a central vertical section showing the magnet 
in elevation. Fig. 3 is a section on line acac, 

Fig. 4 is a perspective view of one of 
the armatures provided with a locking mech 
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anism. Fig. 5 is a side elevation of the right 
hand magnet shown in Fig. 2 with the cut 
ting-out mechanism. Fig. 6 is a section on 
line y ly, Fig. 5, with the upper armature re 
moved. Fig. 7 is a diagraun of the magnet 
and circuit with the magnets in parallel cir 
cuits. Fig. 8 is a diagram of the circuits and 
magnets connected in series. Fig. 9 is an 
elevation of the switch-lever. Fig. 10 is a de 
tailed view of the switch-terminals for paral 
lel connection. Fig. 11 is a detailed view of 
the terminals for serial connection. Fig. 12 
is a modification showing a lesser magnet em 
ployed for holding the arnature in position 
when it is desired to lock the same. 
When the magnet is to be employed for 

moving a signal-blade, it is preferably mount 
ed in the casing A, as shown. 
BC represent a pair of magnet-coils. These 

magnets are mounted upon a non-magnetic 
frame D, which is secured to the casing. 
E represents an armature pivoted to the 

frame D. 
F represents a similar armature pivoted to 

the frame at the opposite end of the coil. 
G represents the transmitting-lever, piv 

oted to a stud-shaftg, supported by the frame 
piece D'. 
H H' represent connecting-rods, one end of 

each of which is pivoted to a projecting por 
tion of its respective armature, and the other 
end of each of said levers is pivoted to the 
transmitting-lever G on opposite sides and 
equidistant from its centerg. I represents a 
pitman pivoted to lever G at one end and the 
other end to the crank J. P represents a rock 
shaft operated by the said armatures through 
their connecting rods and levers. 

In. Fig. 1. I have shown a signal-blade con 
nected to a post K, projected above the box 
and operated by a pitman L, connected to a 
crank J and to the signal-blade, as shown in 
Fig. 1, but the signal-blade might be mounted 
directly on the shaft P. 
In Fig. 7 I have shown a diagram of the 

magnet-coils B C connected in parallel cir 
cuits, as shown by the full lined, but when 
the switch-lever is thrown over so that lever 
b' is in contact with the terminals c then the 
magnets are in serial circuit, as shown by the 
full lines in Fig. 8. These circuits are estab 
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lished alternately and all tomatically through 
the operation of the magnet-armature, and I 
prefer to operate the automatic mechanism 
from shaft P. M. represents a cam mounted 
on said shaft, which operates the stem of the 
switch-lever N. The lever N is pivoted to a 
bracket T, secured to the frame D. The 
switch-terminals (, a l l (; c are also secured 
to bracket T. When the shaft P and its cam 
are rocked in one direction, the switch N is 
moved, say, from the terminals a, b to the 
terminals c, thus establishing a serial circuit 
through the magnet. When the shaft P is 
moved in the opposite direction, the lever and 
its calm are rocked in the opposite direction 
and the switch-level N is moved from the tel 
lminals c to contact with the terminals C, b, 
and the parallel-circuit connection of the mag 
net is established. As constructed, the cam 
MI only moves the switch-lever in one direc 
tion and the spring in pulls it in the opposite 
direction as soon as the shaft is rocked far 
enough to allow the movement to take place. 

If a positive movement in both directions 
is desired, a closed cam could be employed to 
accomplish this. In the modification shown 
in Fig. 12 instead of establishing a parallel 
and serial circuit operated through one pair 
of magnets I provide a second magnet O of 
lesser strength, which is brought in by the 
terminals c, when the larger magnet is cut 
out, by breaking the contact at terminals at b. 
The armature F has a projecting armature f, 
which is attracted by said lesser magnet for 
completing the movement and locking the 
parts or holding the armature in contact with 
the core. 

I do not wish to limit myself to the precise 
method of cutting out a portion of the cur 
rent employed, as this may be done in various 
ways automatically. The preferred form, 
however, is shown in Figs. 7 and S. I also 
provide means for locking the shaft Pagainst 
movement when there is no current through 
the magnets. 
The calm Q is mounted on shaft P and pro 

vided with a notch 7, into which the project 
ing end of armature E' enters when the ar 
mature is in its normal position away from 
the magnet. Armature E' is loosely pivoted 
at its rear end to armature E. R. represents 
a spring of sufficient power to retract the ar 
mature when the current is cut out. Thus 
as soon as the current is established through 
the magnet-coils armature E' is attracted and 
the cam () unlocked before the armature E 
begins to move. 
When this device is employed to move a 

signal in the construction shown, the signal 
blade S is locked in the “danger’ or hori 
Zontal position shown in Fig. 1, and it can 
not be moved to the “safety” position until 
the current is established by connection with 
the magnet-circuit. This locking device is 
effective and desirable when said magnet is 
employed to operate switches, shipping-le 
vers, and other like mechanisms. 

4. 2. 

Several advantages are obtained by the 
construction herein shown and described. 
First, a stronger current can be utilized to 
overcome the inertia than the coils of the 
magnet will sustain for any considerable 
period without heating, as the excessive cur 
rent is continued but for a short time, the 
change of circuit being made during the ar 
mature movement. Second, as it is desired 
to utilize the electromagnet to hold the signal 
to “danger,’ a small amount of current is only 
required for this purpose, and hence a Waste 
of energy is prevented by using the lesser 
amount of current. Again, by employing the 
duplex-armature form a greater amount of 
power is utilized for a given size of magnet. 
Hence a smaller space is required and a less 
costly magnet. Again, by combining the 
duplex armature with the two-circuit system 
operated automatically by the armature 
movement a very much greater initial mov 
ing force is obtained with a comparatively 
small magnet. This is very important where 
a magnet is employed to do work in which 
the initial movement requires a much greater 
power than that required to complete the 
In OWGenOn. 
I claim 
1. The combination of an electromotor-imag 

net having operative circuits of greater and 
lesser resistance, independent terminals for 
each circuit for changing the circuits through 
the same helices, an a "mature pivoted Within 
the magnetic field, lever mechanism actuated 
by the armature, a cam actuated by said 
lever mechanism, and a switch operated by 
said cam to change the currents during the 
armature movements, substantially as speci 
fied. 

2. The combination with an electromotor 
magnet having two or more limbs, wire-ter 
minals for each limb, and a switch adapted 
to change the electric current through the 
wire-terminals of the magnet from parallel 
circuits to serial circuits, of a rock-shaft hav 
ing a calm to control said switch, an arma 
ture pivoted within the magnetic field, and 
lever mechanism for connecting said arma 
ture and rock-shaft, substantially as specified. 

3. The combination of an electromotor-imag 
net having the wire-terminals of its separate 
limbs arranged opposite each other, a switch 
adapted to be moved from one set of termi 
nals to the other for changing the current 
through the terminals of the magnet from 
parallel circuits to serial circuits and vice 
versa, an armature, and a cam controlled 
from said armature to actuate the switch, 
substantially as specified. 

4. The combination of an electromoto1'-mag 
net having the wire-terminals of its separate 
limbs arranged opposite each other, an arma 
ture piloted within the magnetic field, a cam 
actuated switch automatically controlled 
from said armature to make and break the 
circuits through the magnet - terminals, 
thereby establishing parallel circuits or serial 
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circuits according to the direction in which 
the said switch is moved, and means for lock 
ing the armature, substantially as specified. 

5. The combination with the coils of an elec 
tromotor-magnet, and two sets of magnet-ter 
minals, of a switch adapted to be moved from 
one set of said terminals to the other set and 
thereby establish parallel circuits for the mag 
net-coils when the said switch is moved in one 
direction and a serial circuit through the coils 
when the switch is moved in the opposite di 
rection, an armature pivoted within the mag 
netic field, and a rock-shaft controlled from 
said armature and carrying a cam to actuate 
the switch and change the circuits during the 
armature movement, substantially as speci 
fied. 

6. The combination of an electromotor-mag 
net having operative circuits of greater and 
lesser resistance and two sets of wire-termi 
nals arranged opposite to each other, an ar 
mature pivoted within the magnetic field at 
each end of the magnet, lever mechanism 
connected with and operated by the two ar 
matures, and a switch actuated through said 
lever mechanism and adapted to be moved 
from one set of terminals to the other set and 
thereby establish parallel circuits for the 
magnet-coils when the switchisin one position 
and a serial circuit through said coils when 
the switch is in another position, substan 

35 

45 

tially as described. 
7. An electromotor-magnet having an ar 

mature pivoted within the magnetic field at 
each end of the coils, each of which armatures 
controls an operating-lever connected to a 
common transmitting-lever and adapted to 
exert force in the same direction upon the 
same transmitting - lever, substantially as specified. 

8. The combination of an electromotor-mag 
net with an armature at each end of the coil, 
each connected to a device which is moved by 
the two armatures simultaneously and con 
junctively, substantially as specified. 

9. In an electromotor-magnet having a mov 
able armature at each end and located within 
the magnetic field, a lever connected to and 
operated by each armature which are in turn 

3 

pivoted to a common transmitting-lever at 
equidistant points from its center, and con 
necting mechanism for transmitting motion 
from said transmitting-lever to the point of 
Work, substantially as specified. 

10. The combination with an electromotor 
magnet, of an armature pivoted within the 
magnetic field at one extremity of the mag 
net and having an independently-movable 
arm extended beyond said field, and a rock 
shaft adapted to be actuated from the arma 
ture and carrying a locking-cam adapted to 
engage and be locked by the said independ 
ently-movable armature-arm, substantially 
as specified. - 

11. The combination of an electromotor 
magnet having two sets of terminals for op 
erative circuits of greater and lesser resist 
ance, respectively, armatures pivoted in the 
magnetic field at opposite ends of the mag 
net, lever mechanism connected with and op 
erated by the two armatures, simultaneously, 
a switch-lever actuated through said lever 
mechanism to change the circuits during the 
armature movements, and means for trans 
mitting power from the armature-actuated 
lever mechanism to the point of work, sub stantially as specified. 

12. An electric-motor magnet composed of 
two or more parallel bars provided with en 
ergizing-coils, an armature pivoted at each 
end of the said magnet and within the mag 
netic field, in combination with lever-moving 
mechanism actuated conjointly by both ar 
matures, substantially as specified. 

13. An electromotor-magnet composed of 
one or more bars provided with energizing 
coils, in combination with an armature piv 
oted at each end of said magnet and within 
the magnetic field, said armatures being 
jointly connected to the same power-trans 
mitting mechanism, substantially as specified. 
In testimony whereof I have hereunto set 

my hand. 
CHARLES PARTINGTON. 

Witnesses: 
W. R. WOOD, 
N. O. GOLDSMITH. 
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