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UNITED STATES

PaTENT OFFICE.

OLIVER H. CLARK, OF PITTSBURG, PENNSYLVANTIA.

ELECTRIC CIRCUIT FOR RAILROAD-CROSSING GATES.

SPECIFICATION forming part of Letters Patent No., 307,096, dated October 28, 1884.

Applic‘ntion filed September 11, 1883, (No model.)

To all whom it may concerw:

Be it known that I, OLIVER H. CLARK, of
Pittsburg, in the county of Allegheny and
State of Pennsylvania, have invented a new
and useful Improvement in Electric Cireuits
for Railroad-Crossing Gates; and I do hereby
declare the following to be a full, clear, and

exact description thereof.

My invention relates to electric circuits for
operating the releasing and stopping mechan-
ism of railroad - crossing gates on a single-
track railroad, whereby the passage of the
train makesand breaks the cireuit, and causes
the automatic operation of the gates.

To enable others skilled in the art to make
and use my improvement, I will now describe
it by reference to the accompanying drawings,
in which—

Tigure 11is a diagram of a single crossing
and its circuits. Fig. 2isa diagram of a cross-
ing-gate and the circuits.

The railroad-track is divided into insulated
sections 1 2 3 4 5 6, the sections 3 4 being in-
sulated from the others by the interposition
of a switable insulating substance, 7, between
the ends of the rails.

Extending vertically alongside of the rail
1 is a short lever, «, in such a position as to
be struck by a projecting portion of the loco-
motive-engine or car. This lever is pivoted
in a suitable frame,and at its lower end is pro-
vided with a spring, «’, which tends alwaysto
maintain it in a vertical position. Tor con-
venience of illustration I have shown this Te-
ver as being horizontal; but when in use it
stands vertical, as stated. At one side of the
frame is a contact, «’, which is insulated from
the frame, and stands in such a position that
when the lever is turned by the train passing
in the direction of the arvow 1 its lower end
will come in contact with the conductor ¢'.

Connected to the frame of the cireuit-break-
or @ is a wire, b, which extends to one of the
poles of the battery ¢. The other pole of the
battery is connected by a conductor, d, and
wire ¢ to an electro-magnet, f, which is pro-
vided with an armature, /. The other pole
of the electro-magnet f is connected by the
wire ¢ to the contact-piece ¢’. The armature

50 f' operates the releasing or stop mechanism,

which permits the barriers of the crossing-
gate to assume a closed position. When the

contact is made bythe enginestriking the lever
a, the circuit to the electro-magnet f is closed,
and the armature £’ is drawn thereto and per-
mits the closing of the gates. As soon as the
Jever ¢ is released by the passing of the pro-
jection which strikes it, -the circuit by the
wires b ¢ is open. This would permit the
crossing-gates to open before the train had
passed. It is necessary to cause them to re-
main closed not only until the train reaches
the crossing, but until the last car has passed.
This is effected by the following devices: The
lower end of the armature-lever f” is provid-
ed with a stirrup, in which one end of a piv-
oted lever, %, rvests. The other end of % pro-
jects under a contact-spring, ¢*, which in turn
lies below, but not in contact with, a contact-
spring, #, the said springs i’ and ¢* being sepa-
rated by an insulator, ¢*. A wire, 4, extends
from the conductor 0 to the spring ¢, and &
wire, 7, extends from the spring# to the arma-
tare m’ of an electro-magnet, m. A wire, o,

‘extends from . the electro-magnet m to the

armature #* of an clectro-magnet, n, and also
a wire, o, from #’ to the electro-magnet f.
The electro-magnet n is connected at one pole
to the battery ¢ by a wire, ¢, and to a contact,
2, which lies under the outer end of the arma-
ture w, so that when m' is retracted from its
magnet m it will be in contact with »* and
the cireuit will be from i to I m’ »* ', magnet
a, wire ¢, to battery g, the other pole of said
battery being connected to the wire i. The
outer end of the armature #° lies under an in-
sulated contact, p, which is connected by a
wire, p', to one pole of the battery c.
the armature #' is attracted to the magnet n,
its outer end will be in contact with p. The
magnet v is also connected by a wire, 7, with
the insulated-rail section 8, and the rail 4 is
connected to one pole of the battery & by a
wire, s.

Thus constructed, the operation is as fol-
lows: The closing of the circuit by the opera-
tion of the circuit-closer « and its retraction
causes the vibration of the armature ', which,
as stated, releases the pivoted lever k. The
fall of thelever & brings the springs ¢ into eon-
tact, and closes the circuit from the battery g,
through 4, ¢, 4% I, m', n*, ', n, and ¢, to the other
pole of battery g.. This causes the magunetn
to attract the armature #* and bring its outer
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end in contact with p. This closes the cirenit
from battery ¢, wire 9/, contact p, armature »?*,

wire o, magnet f, wire ¢, and conductor d to

the other pole of the battery ¢, causing the
magnet f to hold its armature /7, and to retain
the gates in their closed position. The bat-
tery ¢ is small, and its only purpose is to sup-
ply a eurrent through magnet» to operate the
cireuit-closer »°.

‘When the train passes from the rails 12

onto the rails 3 4, a new cireunit is established,
which is as follows: beginning with battery
I by wire s to rail 4, axle v, rail 3, wire 7, mag-
net m, wire o, wire o, magnet f, wire ¢, and
conductor d to the otherpole of the battery .
This circuit being through the magnet £, tends
to retain- the armature in position, and pre-
vents the opening of the gate so long as the
train is passing over the section 8 4, which is
of sufficient length always to have one of the
car-trucks on it. The passage of the current

" through magnet m causes its armature m’ to
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be attracted thereto, and breaks the contact
between m’ and % and breaks the circuit
through the magnet #, permitting the retrac-

tion of the armature #°, and breaking the con-

tact between #* and p.

In order to retain the armature »° in contact
with the core of the magnet n until the cirenit
is fully established through magnet m, and so
prevent any vibrations of the armature £/, I
construct the core of the magnet n of a metal
which retains its magnetism for a sufficient
period. When the train passes from the sec-
tion 34 onto the section 56, the cirenit through
wires» and s is broken. The magnetn is pro-
vided with a core similar to the core of the
magnet 7, and retains its armature w' for abrief
period after the circuit is broken by reason
ofits residual magnetism. During this period
the armature f” is retracted, and operates the

tripping mechanism, which permits the open-

ing of the gate. The lever [ heing connected
by suitable devices with the operating mech-
anism of the gate, is restored to its horizontal
position by mechavical means,and its onter end
is again supported by the stirrup on the lower
end of the armature /. By this time the ar-
mature »’ has been retracted and again stands
in contact with the spring »*, and the lever k,
having been restored to its horizontal position,
no longer holds the springs ' 4* in contact, so
thatall the circuits are open, and remain so un-
tilthe passage ofanothertrain. Thearrow 2in-
dicates the passage of a train in the opposite di-
rection. Atasuitable pointisasccond circuit-
breaker similar to @. A train passing in the
direction of arrow 1 would strike the lever «?,
as well as the lever a, but it would cause it to
turn away from the contact ¢', so that no cir-
cuit would he established by the train after
passing the crossing. A train passing in the
direction of arrow 2 would repeat the opera-
tion just described, closing and opening the
gates antomatically by means of the sane cir-
cuits, the wires ¢ and « being connected in a
similar manner asthe wires b and ¢.  Prior to
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the entrance of a train upon section 3 4 a cur-
rent is passing through the magnet f. When
a train comes upon the section named, this
current is broken and another substituted in
its stead. The latter: cireuit includes the
magnet s, which, as stated, immediately at-
tracts its armature, but does not immediately
release it. The immediate attraction of the
armature is consequent upon the entrance of
atrain onto 3 4, breaking the first-established
cirenib through 7. This coustitutes the first
fanction of the magnet m. Its second fune-
tion is to hold its armature in contact with it
for a moment after the train is off the section

8o

3 4, and thereby prevent the completion of

the first-established cirenit through f, upon
which the armature of the latter will be with-
drawn and the gate opened.

In Fig. 2, T show a diagram of a crossing-
gate consisting of a standard, 8, containing
the magnets and armatures shown in Fig. 1,
and the stop mechanism by which the move-
ments of the operating mechanism are con-
trolled,aweight-standard, 9, operating-weight
10, weight-raising drum 11, operating-chains
12, counterweighted oscillating barrier 13, op-
posite standard 14, and barrier 15, and chain
16, for actuating the barrier 15 from standard
8. The barriers have weighted ends 17, which
causce them to stand normally in a vertical
position. When the weight 10 is permitted
to descend by the operation of the stop mech-
anism in the standard §, it drases the barriers
down to a horizontal position, as shown in Fig.
2. The opening of the civcuit causes the stop
mechanism to act and release the barriers,
which are then free to rise.

Inapplications of even date herewith, Serial
Nos. 106,147 and 106,150, T have shown and
described gates provided with an electro-

magnet corresponding to f /', and trip mech-

anism operated thereby to release the barriers,
and I hereby make reference thereto for more
specific description of such devices, which, as
they form no part of the subject-matter of the
presenb case, have heen omitted herefrom.

A bell-magnet may be placed within the
circuits including the cireuit-closers « and o,
and Jocated at the crossing for the purpose of
giving an alarm at the crossing when tlie gate
is about to close. It wires ¢ and ¢ be eonsid-
ered as connected with the positive poles of
the batteries, and wires ¢ and b with the neg-
ative poles, the latter may be dispensed with
by grounding the negative poles of the bat-
teries and ¢, and making ground-connections
to the cireuif-closers a «.

The advantage of my invention cousists in
my ability thereby to open and close auto-
matically, by means ol a passing train, the
crossing-gates of a single-track railroad.

What I claim as my invention, and desire
to seccure by Letters Patent, is—

1. The combination of a eircuit-closer capa-
ble of being operated by an advancing train
to close an electric circuit, a battery connected
to the said circuit-closer, an electro-magnet
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placed in the said circunif having an armature
for actuating the releasing mechanism of a
railroad-crossing gate, a circuit-closer oper-
ated by such- magnet, a secondary circuit, an
clectro-magnet and battery arranged in said
circuit, and a cirenit completed through the
electro-magnet of the first circuit by the ar-
mature of the second electro-magnet, substan-
tially as and for the purposes described.

2. The combination of a battery, a cireunit-
closer capable of being operated by an ad-
vaneing train to close the circuit to said bat-
tery, an electro-magnet arranged in said cir-

cuit for operating the trip mechanism of a |

railway-crossing gate, a circuit-closer oper-

ated by such mugnet, a secondary circuit op-
erating a circuit-closer, and a third cireuit
connected directly to the battery and to the
electro-magnet, said cireuit being closed by
means of the secondary circuit, whereby when
the first circuit is opened the magnet will con-
tinue to be actuated by the third cireuit, sub-
stantially as and for the purposes described.
In testimony whereof I have hereunto seb
my hand this 9th day of July, A. D. 1883.

OLIVER H. CLARK.

Witnesses:
W. B. CORWIN,
J. K. SMITH.
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