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To all whom it may concern:

Be it known that I, MArcorM W. LoNG, of
Harrisburg, in the county of Dauphin and
State of Pennsylvania, have invented certain
Improvements in Electric Railroad - Signals,
of which the following is a specification.

My invention relates, principally, o what
are commonly known in the art as ‘‘grade”’
or‘‘ crossing’’ signals, used to give warning at
crossings, stations, and other places of ap-
proaching trains. It has reference more par-

~ticularly to signals for single-track roads, or
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roads over which trains pass in both direc-
tions. :

It is the particular aim of my invention to
provide a signal which may be automatically
actuated by trainsadvancing toward the cross-
ing from either direction, but which shall not
be again actnated by the trains as they leave
the crossing.  To this end I combine with a
single signal-instrument controlling-cireuits
extending theérefrom in both directions, and
provided at their ends with circuit-controlling
devices adapted to be actuated by passing
trains, the various parts being arranged with
reference to each other in such manner that
while each circuit will be set in aection by a
train passing toward the signal it will not be so
actuated by trains which are leaving the sig-
nal. The signal is also prevented from con-
tinuing in action after the train has passed the
same.

Referring to the accompanying drawings,
Figure 1 is a diagram illustrating my signal-
system as applied to a railway. Tig. 2 is a
vertical seetion on the line 2 «, showing the
instrument by which the normally-closed eir-
cuit is broken. Fig. 3 is a vertical section on
the line y y, showing the instrument by which-
the normally-open circuitis closed. Tig. 4is
a perspective view of thetrack-connections by
which the cirenit-controlling devices are actu-
ated from passing trains. Fig. 5 is a modi-
fication of the circuit-closing rails.

A represents- one of the .rails of a single-
track railway, and B a signal-instrument lo-
cated adjacent to the crossing or other point
ab which the warning is tobegiven. The sig-
nal-instrument, which may be provided with
bells or visual devices, or both; may be of any
ordinary or suitable construction, adapted to
be actuated or controlled in its action by an
eléctric current, many instruments of this char-

- several hundred yards.

acter being familiar to those personsskiiled in
the art.

In the signal represented in the drawings,
the details of which will be hereinafter re-
cited, a represents the electro-magnet by which
it is operated. The coil of this magnetis con-
nected by a conductor, J, with one side of a
battery, C, and also with a eircuit-controlling
device, D, which stands normally in a closed
position, this device being mechanically con-
nected, as will be presently described, with a
track-lever, B, by means of which the device
is cansed to open the cirenit whenever a train
passing the signal acts upon the track-lever.

From the cireuit-controlling device D a con-
ductor, K, leads to conductors ' I, which are
extended in opposite directions along the rail-
way to points at any required distance from
the signal-instrument, usually to a distance of
These conductors are
provided at their respective ends with eircuit-
controlling devices G- G/, which are in turn
connected by conductors H H’, respectively,
with the battery, asshown. The devices G G’
maintain the circuits normally in an open con-
dition; but they are connected with track-le-
vers I and I’y by means of which the eircuits
are temporarily closed at the ounter end, one
at a time, whenever a train passes over either
track-lever toward the signal.

Under a system arranged as above the op-
eration is as follows: The two circuits being
open ab the outer ends and closed ab the mid-
dle, it follows that a train approaching the
signal from theleft willin passing operate the
track-lever T and cause the device G to close
the circuit, whereupon the current traversing
the conductor J to the magnet @ of the signal
device B, through the device D aud the wires
K, F,and H,will eause thesignal to besounded.
In like manner a train approaching the signal
from the right and operating the track-lever
1" will cause the device G’ to close the cireuit
at that end, the result of which will be to op-
eratethe bell, as in the preceding instance. It
will be observed that, inasmuch as the circuit
is open at one end whenever it is closed at the
other, the current will not pass beyond thesig-
nal, and that consequently the battery is re-
quired to work only over the circuit on one
side of the instrument at a time.

. Having thus stated the general action of the
apparatus, I will .now describe the details
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whereby the circuits are maintained in a closed
condition at their outer ends until the train
has passed the signal and then automatically
broken.

Referring to the cireunit - closing device D,
which, it will be remembered, stands normally
in a closed position, the terminals on opposite
sides of the break are provided with two con-
ducting plates orrails, b and ¥, insulated from
each other, and the upper surfaces of which
stand in an inclined position and givesupport
to a metal ball or roller, ¢, resting npon them,
and serving to transmit the current {rom one
to the other. When free, this ball descends
by reason-of ils gravity and remains on the
lower ends of the rails, thus maintaining the
circuit in a closed condition. The rail ¥’ is
divided transversely at d,and has its upper end
insulated or isolated from the remainder, as
well as from the other conductors, so that
whenever the ball is rolled upward until it
passes the point of division d, it ceases to con-
nectthe terminals, and thus breaks the cireunit.

For the purpose of impelling the ball in an
upward direetion at the proper time, I employ
thedevice B, commonly denominated a “‘track-
lever,”” consisting of a horizontal rock-shaft
having at one end anarm, f, lying adjacent to
the rallway-rail and adapted to be depressed
by the periphery of the passing car-wheels,
and having at its opposite end a depending
arm, g, such as clearly represented in Tig, 2,
adapted to act against the ball and drive
the same upward whenever the arm 7 is de-
pressed. : '

In order to secure the proper action of the
system, itis desirable to retain the ball ¢ mo-
mentarily at the upperend of the rails, in or-
der toprevent it from immediately descend-
ing and reclosing the circuit. Tor this pur-
pose I provide a spring-arm, 7, secured at one
end toa fixed support, and arranged to bear at
the opposite end on topof the ball. Thisarm
extends over and is acted upon by alug, 7, on
the upper side of the rock shaft. When the
shalt is turned by theaction of the train, so as
to throw the ball upward, the arm ¢ passes
from beneath the spring and allows the latter
to descend upon the ball, whereby the ball is
prevented from rolling downward. As {he
rock-shalt resumes its original position after
the passage of the train therefrom, the arm ¢
lifts the spring #, and permits the ball to de-

scend to its original position, the effect of

which is to close the cirenit.
Passing now to the deviees G and G, for

_controlling the outer ends of the cireuits, it

will be seen that they are constructed in du-
plicate. The terminals of the conductors are
attached to fixed plates b 2, which are insu-
lated from each other, and the upper edges of
which are inclined downward, as in the pre-
ceding device.

Adjacent to thelower ends of the conduct-
ors, but isolated therefrom, there is apocket
or receptacle, , designed to rceeive and sus-
tain a metal ball or roller, ¢, which in its nor-

mal condition rests upon the support out of
contact with therails b &, the eirenit being at
such time open or broken,, / ‘When, however,
the ball is projected upward from its seat, so
as to rest upon the conductors b ', it serves,
as in the preceding instance, to transmit the
current from one to the other, and thus close
the circnit. When released, the ball rolls
downward and escapes from the rails, again
opening the circnit. The upward movement
of the bail to close the eircuit is cffected by
means of the track-lever 1, one end of which
is provided with an upright arm to act be-
hind the ball, while the opposite end is con-
nected with devices,hereinafter described, by
which the passing trains are caused to rotate
the shaft. When the ball is driven upward
to close the circuit, the signal commences its
action.

As it is desired to have the signal remainin
action until the train has reached or passed
the same, it becomes necessary to provide
means for retaining the ball on the upper
ends of the conductors b I’ for such length of
time as it is required to have the signal re-
main in action. Thisisaccomplished by pro-
viding an arm or lever, I, pivoted at one end
to a fixed support, and arranged when de-
pressed to bear on top of the ball, as repre-
sented in IMigs. 1 and 3. The depression of
this lever is effceted by means of an armature
applied to its ends and arranged to co-operate
with an electro-magnet, m, placed thereunder
and mounted in the eircuit-wire T, which
conneects the apparatus with the signal. It
follows as a result of this arrargement that
whenever the ball is driven upward to close
the circuit the cuarrent passing through the
eleciro-magnet eausesthe same to immediately
depress the arm I, the effect of which is to re-
tain the ball in ifs elevated position and thus
hold the circuit in its closed condition. The
circuit remains in this eondition until the train
reaches thesignal, and, acting upon the track-
lever Ii, causes the device I to break the cir-
cuit.  The instant that this occurs the magnet
m is discharged and the arm ! permitted to
rise nnder the action of the spring w/, applied
forthe purpose, whereupon the ball rolls down-
ward from the conducting-surfaces and again
opens the onter end of the circuit. It will be
remembered thab the circuit is broken by the
device D for a moment only, and that it is then
immediately reclosed.

In the ecirenit-controlling deviees it is pre-
ferred to employ upright plates or rails b and
¥, with their surfaces inclined in the manner
described and shown; but, if preferred, hori-
zontel plates, the edges of which diverge from
each other, as represented in Fig. 5, may be
employed, as a ball applied bebween these di-
verging edges will roll therefrom in the same
manner ag from the inclined surfaces.

In order toprevent passing trains from act-
ing with objectionable violenee on the track-
connections I and I, I conncet with each of
said levers deviees arranged as represented in
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Fig. 4. The end of the rock-shaft adjacent to
the track is provided with an upright arm, o,
fixed thereon. This arm is provided w1th a
crank-pin or stud, which enters'a slot in the
middle of an upught plate, p, the extremities
of which are pivotally connected to the upper
ends of supporting-links ¢, which have their
lower ends mounted on fixed pivots, and which
are preferably, but not necessarily, inclined,
as shown, toward each other. The plate plies
adjacent to the side of the rail, its upper edge
lying flush with or slightly below the rail at
its ends and- rising thence toward its middle,
as plainly represented. At ifs inner end the
shaft is provided with an upright arm, the
lower surface of which is flattened and acted
upon by a semi-elliptic spring, s, bearing up-
ward thereunder, as shown. This spring
tends to keep the two arms of the shaft up-
right and to maintain the plate in its ele-
vated position. A train approaching from
either direction will ride over the inclined
edge of the plate p, and cause the same to
move gradunally downward and forward in
the direction in which the train is moving,
the plate rising to its original position un-
der the influence of the spring as soon as it
is relieved from the pressure of the wheels
In practice it is found that this arrangement
is exceedingly advantageous, in that it per-
mits the wheels of rapidly-moving trains to
impart motion to the rock-shaft in a smooth
aud easy manner, and without the violent
shock and concussion which arises when the
wheels act in the usnal manner directly on a
swinging arm a'tached to the shaft. The ar-
rangement is also advantageous, in that the
rock -shaft is turned in one direction or the
other according to the direction pursued by
the train, instead of being turned in the same
direction in both cases. This action is par-
ticularly advantageous when the shaftis used,
as it may be, to operate magneto- generators
or dynamo-electric machines, as it will cause
the generator to be operated by trains moving
in one direction, but not by trains movmo in
the opposite dneetlon

I am aware that in an annunciator to be
operated by hand a push-button has been
combined with a conducting-ball and with two
inclined conductors, which the ball would as-
cend under the influence of the button, and
this I do not elaim.

I am also aware that signaling-instruments
have been variously connected by electric cir-
cuits with track-connections serving to control
the cirenits; but I believe myself to be the first
to invent an organization substantially such as
herein described.

Having thus described my invention, what
I claim is—

1. In arailway-signal,the combination, sub
stantially as huem descubed and shown in
an electric circuit, of an electric battery or
generator, an electric signal, anormally-elosed
circuit-controlling device adjacent to the sig-
nal,provided with track-connections whereby

passing trains are caused to open the circuit,
asecond and normally-open circuit-controlling
devicelocated at a distance from the signal and
provided with track - connections whereby
passing trains are caused to close the cireuit,
and an electro-magnet in the circuit,acting to

-retain the circuit in its closed condition at the

distant point until it is broken at the signal.

2. Inanautomaticcrossing-signal for single-
track railways, the combinatior, substantially
ashereinbefore desceribed and shown,of an elec-
tric circuit embracing the following members:
a battery or source of electricity, an.electric
signal adjacent to the crossing, a normally-
closed circuit-controlling device located ad-
jacent to the signal, and provided with track-
connections whereby passing trainsare caused
to operate said device and open the cireunit
momentarily, two.normally-open cireuit-con-
trolling deviees located on opposite sides of
and at a distance from the signal, and each
provided with track-connections whereby said

devices are caused to close the circenit, and an.

electro-magnet combined with each of said de-
vices and adapted to retain the same in a
closed condition until the eircuit is broken at
the signal, whereby the signal is caused to op-
erate during the time that a train is passing
from either end of the cirenit toward the sig-
nal and stopped when the train reaches the
signal.

3. In an electrie railway-signal, the combi-
nation of a signaling- nlsbrument the circuit
extending thence to a distant point on the
track, a normally-open circuit-closing device
located at the distant point and provided with
track-connections by which it is closed, and an
electro-magnet in said circuit, acting to main-
tain the same in a closed condition until the
magnet is discharged by the breaking of the
circuit at the distant point.

4. The combination of the terminals b ¥,
the gravitating ball or conductor ¢, co-operat-
ing therewith, the electro-magnet in circuit
with said -conductors, and the arm operated
by said magnet to retain the ball in its elevated
position, whereby the circuit is maintained in
its closed condition until broken at a distant
point.
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5. In a circuit-controlling device, two ter-

minals with inelined conducting-surfaces, com-
bined with a gravitaling condueting - ball
thereon, and track-connections, substantially
as described, adapted to be operated by pass-
ing railway-trains to cause the ball to ascend
the inclined surfaces. _

6. In a circuit-controliing device, the two
inelined conductors and the rolling conductor
operating in connection therewith, in combi-
nation with a pressure-arm, as &, adapted to

hold the rolling conductor in:forcible contaet’

with the others.
7. In a railway-signal, the combination of a
rock-shaft provided with an arm to receive
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motion from passing trains, and with a second

arm, o, a vertically-movable plate, p, and two
upright pivoted arms or links, g, sustaining
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the ends of said plate, whereby the passing
trains are enabled to communicate motion to
the rock-shaft.

8. The rock-shaft provided with the upright
arm at one end, combined with a spring tend-
ing to retain said arm in an upright position,
the plate », and the sastaining-links ¢.

9. Incombination with two inclined conduct-
ors, b and ¥, a rolling conductor, ¢, and a rock-
shaft provided at oue end with an.arm to act
upon the rolling conductor and provided at
the opposite end with devices adapted to re-
ceive motion from passing railway-trains.

10. In combination with the inclined ter-
minals and the rolling conductor, the spring 7,

365,345

and the rock-shaft provided with an arm to
act upon the rolling conductor, and with a
second arm or finger to elevate the spring.
11. In combination with a railway-rail, a
rock-shaft provided with a crank-arm and a
longitudinal and vertically-movable plate con-
nected to said erank-arm and to an inclined
link, whereby the car-wheels in passing over
said plate are caused to communicate & rotary

motion to the shaft.

MALCOLM W. LONG.
Witnesses:
Fravcis S, HESSELTINE,
Jonx B. TAFT.




