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To all whom it may concern: 
Be it known that we, WILLIAM W. SLATER 

and HARRY C.BARNES, citizens of the United 
States, residing at Oakland, Alameda county, 
State of California, have invented an Improve 
ment in Electric Bell-Ringing Attachments; 
and we hereby declare the following to be a 
full, clear, and exact description of the same. 
Our invention relates to an electric attach 

ment for ringing bells at railroad-crossings 
or at other points where it is desirable to pro 
duce a signal or alarm; and it consists in the 
combination, with a stationary bell having a 
movable tongue or clapper, of a peculiarly 
constructed electro-magnet, with a direct con 
nection between the magnet and the movable 
tongue, and in certain details of construction 
tion which will be more fully explained by ref 
erence to the accompanying drawings, in 
which- o 

Figure 1 is a vertical section of a bell and 
the electric mechanism. Fig. 2 is an enlarged 
section of the electric mechanism. 
The object of our present invention is to 

combine in an electro-magnet the advanta 
geous points of an attracting-pole and a solen 
oid for the purpose of actuating the mova 
ble bell tongue or clapper, whereby a pull of 
sufficient length is produced with constantly 
increasing strength to the end of the stroke 
and the tongue is made to strike the bell with 
great force just at the finish of the stroke. 
A is the bell, properly supported in a bracket 

or standard B, having a tongue or clapper C 
fixed at the end of a bell-cranklever ID, which 
is fulcrumed in the central bracket E, pass 
ing through the top of the bell and the sup 
porting-bracket. 
F is the rod by which the bell-tongue is 

actuated. This rod has its upper end con 
nected with the short arm of the bell-crank 
lever which carries the bell-tongue and ex 
tends downward, being connected with the 
Soft-iron core G. This core enters the corre 
Sponding longitudinal central opening of the 
electro-magnet. 
The electro-magnet is formed by winding a 

sufficient quantity of insulated Wire Haround 
a non-magnetic metallic spool I, which we 
have made of copper or brass. Outside of the 
coil of insulated Wire is an external casing J, 
of iron or magnetic material, surrounding the 

whole device and extending across the lower 
end, which is closed thereby. The cap J', 
which covers the upper end, has a hole in the 
center of sufficient diameter to allow the core 
to pass freely through it. This core also acts 
as an armature. The surrounding iron cas 
ing conducts the lines of magnetic force due 
to the coil without deflecting them from their 
natural course, and the armature completes 
the magnetic circuit. 
The operation will then be as follows: 

When the bell-tongue hangs suspended and 
uninfluenced from its supporting-bracket, it 
will be manifest that the armature will be 
correspondingly drawn out of the central 
space in the electro-magnet, and at a consid 
erable distance from the bottom thereof. As 
soon as connection is made so that the cur 
rent flows through the coil of the electro 
magnet, the action of the latter will draw 
the core downward within the coil, and as it 
is drawn inward the bell-tongue is swung 
outwardly toward the side of the bell. It will 
be manifest that according to the operation 
of an electro-magnet ordinarily constructed 
without the exterior casing this core would 
be drawn into the coil until it reached the 
point, where it would be balanced by the lines 
of attraction; but this would not be sufficient 
to cause the tongue to strike the bell, because 
the greatest attraction in such a device will 
be before the core has passed entirely through 
the coil, this attraction gradually diminish 
ing until the core reaches a point where, as 
above described, it becomes balanced. It will 
be manifest, however, that the greatest power 
to act upon the swinging bell-tongue is neces 
sary just before it reaches the side of the bell, 
because it has been swung farther from the 
perpendicular and its weight is relatively 
greater, offering an increased resistance to 
the pull of the core. 
In our device the lower end of the core or 

armature will have reached a point where the 
direct attraction from the bottom of the cas 
ing, which is the attracting-pole, will be more 
appreciable, and under these conditions the 
nearer the armature approaches to the bottom 
of the casing the stronger the attraction will 
become untilitreaches a point approximately 
in contact with the attracting-surface. This 
action will give an increasing velocity to the 
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swinging bell-tongue, and thus cause it to 
strike the side of the bell with great force and 
produce the strong tone which is necessary in 
Such an apparatus. 
The mechanism for completing and break 

ing the circuit through the electro-magnet 
consists of a lever a, fulcrumed at d, deriving 
its motion from arm b', which is rigidly con 
nected to the core G. 

c is an arm of lever a, projected upwardly 
nearly at right angles with the lever a, and 
its upper end acts against an elastic plate g. 
This elastic plate is forced upward by the ac 
tion of the lever-arm impinging against it. 
It forms a contact with the point e. 

a' is a pin or end of lever a, projecting 
through an eye-hole b in the arm b', fitting 
loosely to a degree determined by the amount 
of motion which is required by core G before 
breaking contact. 
In the present case we have shown the outer 

end of lever.d. weighted sufficiently to cause 
arm C to retain its position when holding 
elastic plate g in contact with the point e 
until the core has moved downward by an 
amount shown by the difference in the diam 
eter of pin a and eye-hole b. The lever a is 
not heavily weighted enough, however, to 
force g to a contact without the assistance of 
upward movement of the core. It will also 
be manifest that it might be operated by a 
spring and be equally efficient. 
One of the wires f' of the circuit is con 

nected through the binding - posts f of the 
electro-magnet with the point e, and the other 
wire g’ connects with the elastic plate g, so 
that when the plate is brought in contact 
with the point e the circuit will be completed; 
but when it is moved away from the point by 
the downward movement of the core and the 
consequent rotation of the lever-arm a c the 
circuit will be broken, thus permitting the 
core to be drawn upward by the weight of the 
tongue or clapper, as previously described. 

Having thus described our invention, what 
we claim as new, and desire to secure by Let 
ters Patent, is 

1. The combination, in a bell-ringing attach 
ment, of a stationary bell, the swinging tongue 
thereof, an electric magnet, a casing of mag 
netic material Surrounding the magnet and 
extending acroSS and closing the lower end 
of the opening in the magnet, an armature 
or core fitted to move in the magnet, having 
its upper end connected with the swinging 
tongue of the bell, and a mechanism con 
nected with the armature or core and mova 
ble there with to alternately make and break 
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the connection between the electrodes and 
open and close the circuit, substantially as 
herein described. 

2. The electro-magnet consisting of the 
coil wound upon the non-magnetic hollow 
Spool and the exterior casing of magnetic ma 
terial surrounding and inclosing the coil and 
extending across and closing the lower end 
of the opening therein, in combination with 
an armature moving freely within the coil, 
whereby it is first drawn into the coil by the 
action of the magnetic currents and the mo 
tion continued with increased power by the 
direct attraction of the lower end of the cas 
ing, a rod connecting said armature with a 
lever, a bell-tongue fixed to the opposite end 
of said lever, and a bell suspended with rela 
tion to the tongue so that the latter will 
strike the bell at the instant when the arma 
ture is drawn into contact with the lower end 
of the magnetic casing, substantially as herein 
described. 

3. In a bell-ringing attachment, the station 
alry bell, the swinging clapper, the hollow 
electro-magnetic coil with external magnetic 
casing, and a core or armature reciprocating 
therein and connected directly with the swing 
ing clapper, electrodes connected with the 
wires from the source of electrical supply, a 
spring-arm fixed to make or break connection 
between the electrodes, and an oscillating le 
ver having one end connected with the recip 
rocating core and the other acting to force 
the spring-arm into contact with or allow it 
to withdraw from the electrode, substantially 
as herein described. 

4. In a bell-ringing attachment, the station 
alry bell, the swinging clapper, the electro 
magnetic coil with a core reciprocating there 
in and connected directly with the bell-clap 
per, an arm reciprocated by the movement of 
the core and having a hole in one end, a 
weighted lever having a pin at one end of 
smaller diameter than and engaging the hole 
in the arm, and a spring-arm connected with 
one of the electrodes of the electrical supply 
and so fixed with relation to the lever that the 
Oscillation of the latter alternately forces it 
into contact with the other electrode and al 
lows it to break the contact, substantially as 
herein described. 

In witness whereof we have hereunto set 
our hands. 

WILLIAM W. SATER. 
HARRY C. BARNES. 

Witnesses: 
LINCOLN SONNTAG, 
S. H. NOURSE. 
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