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To all whom it may concern: 
IBeit known that I, ROBERT K. Bo YLE, of 

the city, county, and State of New York, have 
invented a new and useful Improvement in 
Electro-Magnetic Telegraphs, which improve 
neut is fully set forth in the following speci. 
fication, reference being had to the accom 
pallying drawing, in which 

Figure represents a plan or top view. Fig. 
2 is a sectional side view. Eig. 3 is a face 
View of the armature, illustrating the effect of 
the currents. . . . . . 

Similar letters indicate corresponding parts. 
This invention consists in the combination, 

With all electro-magnet, and with a perma 
lent nagnet, of a soft-iron armature, which 
oscillates between the poles of the two mag 
lets, alld which, when attracted by the elec 
to-lliagliet, closes at local circuit, the effect of 
the pelinalient magnet being to polarize the 
Soft-iroll al'mature, so that, when the electro 
imagllet is charged, said armature will be 
readily attracted, and when the circuit 
through the electro-magnet is broken tie 
perillallent magnet will retract the aranature. 
The poles of the electro-magnet are brought 
close together opposite to the middle of the 
disk-shaped armature, so that comparatively 
little power is required to attract said arma 
ture. 

Both the permanent magnet and the soft 
Iroll armature are mounted on slides, which 
are pl’ovided with adjusting-screws, for the 
purpose of regulating the position of said parts 
ill relation to each other and to the cores of 
the electro-magnet. 

In the drawing, the leiters A A' designate 
the coils of an electro-magnet, the cores B B' 
of which are curved at their outer ends, so 
that the poles N S of said electro-magnet 
Coline close together, as shown in Fig. 1, The 
coils A A' are induction-coils, and they con 
lect by Wires 10 and 11 with the line-wire. 
Opposite to the poles of the electro-magnet 
is situated the armature C, which consists of 
zi disk of soft iron secured to a rou, a, which 
swings between points b, secured in a stand 
ard, 0. 
from the upper part of tile disk-shaped 

armai:ire () extends a bar, d, which works be 
tween two screws, ef, secured in a standard, 

g. (See Fig. 2.) The screw e has a metallic 
tip, so that, when the bar d comes in contact 
with said screw, the standards c and g are 
brought in metallic connection. The tip of 
the screw f is of hard rubbery or other insulat 
ing material, and if the bar d of the armature 
is thrown back against this tip the metallic 
connection between the standards c and g is 
broken. The standard c connects by a wife, 
12, with one pole of a local battery, and the 
standard g connects by a wire, 13, with the 
other pole of said battery. The standards e 
and g are secured to a slide, i, of hard rubber 
or other insulating material, which can be ad 
justed by a set-screw, k, so .that the position 
of the armature can be regulated. 

Opposite to the disk-shaped almature C is 
situated a permanent magnet, D, which is se 
cured in a standard, h. The poles in S of this 
permanent magnet are situated at right angles. 
to those of the electro-magnet, as indicated if 
Fig. 3, all by the action of said permanent 
unagnet the armature is dra Wle back against 
tle insulated screw f . The standard h is 
mounted on a slide, l; which is subjected to 
the action of a set-screw, i, so that the posi 
tion of the permanent magnet can be regu 
lated at pleasure. . . 
By the action of the permanent magnet the 

disk-shaped armature becomes polarized, and, 
if the electro-magnet. is charged, the pole no 
of the armature-disk, which is opposite to the 
south poles of the permanent magnet, changes 
to the point No opposite to south pole S of 
the electro-magnet, and the south pole so of 
the almature-disk is repelled, and it requires 
but little power of the permallent magnet to 
cause the armature to fall back against the 
insulated screw.f. 

By this arrangement I am enabled to re 
duce the Weight of the armature to such an 
extent that the instrument can be operated 
unuch imore rapidly than tie instrument pro 
vided with armatures of the usual form and 
Construction. 
What i claim as new, and desire to secure 

by Letters Patent, is 
1. The combination, with all electro-magnet, 

and with a permanent magnet, of a soft-iroti". 
almatur, which osciliates between the poles 
of the two magnets, substantially in the mau- . 



3. as6,458 

ner and for the purpose herein shown and de- tially as and for the purpose shown and de 
scribed, scribed. . . . 

2. An electro-magnet, A A', the cores B B In testimony that Jelain the foregoing i 
of which are carved so as to bring their poles have hereunto set my hand and seal this 5th 
close together and opposite to each other, sub-day of June, 1876. 
startially as set forth. R. K. BOYLE. L. s. 

3. The combination, with ath electro-mag. . Witnesses: 
net, its armature, and with a permanent rag- W. HAUFF, . 
Eaet, of:slides il, and set-screws is , substan- R. F. KASTENE JEER, 

  


