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March 15, 1924

not drawn to scale. The actual location of the tracks of
each road, as related to those of the other road, is indicated
in the small sketch.

Circuit Conditions

The circuits are arranged to permit the first train coming
on to an approach lighting or preliminary clearing circuit,
to proceed over the crossing under clear signals; and by its
presence to arrange the circuits for the other road so that the
signals on that road will indicate (provided a train approach-
ing on that road has entered the approach lighting circuit,
making it possible to energize the signal lamps): at the
distant signal, cautiom—approach next signal prepared to
stop—and at the home signal, stop.

When no train is approaching the crossing, all lights are
de-energized—dead. Even with a locomotive or a car stand-
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ing on the crossing, and by its presence there making the
electrical contacts at the signals of the other road necessary
to protect itself from trains on that road, the signals of the
o}gher road do not light up until an approaching train needs
them,

Should two trains on the same road approach the crossing
running from opposite directions, the first train to run on an
approach lighting circuit will cause clear signals to be dis-
played for itself—green by the upper light on the approach
signal and green by the upper light on the home signal.
Then, when the train moving in the opposite direction runs
on the approach lighting circuit on its side of the crossing, it
will cause signals to be displayed for itself as follows: in
the approach signal a yellow over a red light, and in the home
signal a red over a yellow light; and the signals for the other
train—the one which approached first—will also be made to
display these same indications. Thus each train, as soon
as two are approaching together, from opposite directions,
scts a caution (slow-speed) signal against the other one.
These indications having been displayed, switching move-
ments may be made in either direction, on that one line, over
the crossing, without flagging.

If any of the track circuits of one road are occupied by 2
train, the signals of the transverse road will be made to dis-
play proper indications to cause a train on that road to stop
at the crossing; and the train cannot get a signal to proceed
until the train on the road first occupied has gone over the
crgssing and its rear end has cleared the crossing track cir-
cuit. On the rear end so clearing, the home signal of the
other road will at once indicate “Proceed,” to permit the
other train to proceed over the crossing. As long as the
crossing track circuit (which is only about 150 ft. long), or
the track circuit for an approach to the crossing, is occupied
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by a train, the route is held for that train. The train gives
up the route only when its rear end has passed over the cross+
ing and is clear of the crossing track circuit.

The circuits have been arranged to provide direct control
by relay for each signal indication, except where it is neces-
sary that control be had through the contacts of the signal
relay mechanism. The mechanism contacts are operated by
a cam on the armature shaft, according to the direction in
which the armature is turned, to cause a yellow or a green
light to be displayed. These contacts on the signal mechan-
ism are the means by which signals of the transverse road
are held at stop, when either of the home signals of the road
first occupied indicates proceed.

The Principal Circuit Combinations

Track circuits are of the end fed type, except “A” and
“F,” which are center fed, having a relay at each end. The
track battery is controlled through a knife switch located
conveniently at the crossing. In accordance with a card of
instructions this knife switch can be used, in case of signal
failure, by the conductor of any train which cannot get a
proceed signal, to set signals on the other road at stop, so as
to permit his own train to proceed over the crossing.

Relay AX is of the stick type, the pick-up of which is
controlled through the front contact of track relays “D,”
“E,” “B” and “C” and through contacts on signals 1A, 1B,
2A and 2B, made only when the signal displays a red indi-
cation. The control through track circuits “D,” “E” “B”
and “C” is shunted out through a back contact on track cir-
cuit “A.” The purpose of this relay is to hold the crossing
signals on the Canadian National in the stop position, when
a train is approaching the crossing in either direction on the
New York Central, and the N. Y. C. signal displays an
indication to proceed over crossing.

DEE relay is of the stick type, normally de-energized.
The pick-up is controlled through the back contact of the
D-E relay, through front contact of B-C relay, through cir-
cuit controller on signals 1A and 1B in multiple, made only
when signals display green or yellow. The circuit holding
the relay energized is controlled through front contact of
D-E relay, back contact of B~C relay and through switch
circuit controllers on switches “S,” “R,” “Q” and “P.” The
control through relays D-E and B-C is shunted out through
a back contact on the track relay for Section A. The con-
trol provided by these relays is designed to release the route
for a train to pass on the transverse road when the rear of
a train on the road first occupied passes over and off of the
short crossing track circuit, it being necessary, in order to
accomplish this, to keep the signal on the first road from
clearing for a movement in the opposite direction.

Signals No. 5 and No. 6, and signals 636 and 651 are the
approach signals for trains coming from, respectively, Mas-
sena, Montreal, Utica and Ottawa. Energy is applied to the
ficld side of the mechanism at all times. For the control on
the armature side, energy is taken through pole-changing con-
tacts on the H relays for the home signals of the tracks gov-
erned. The control is then through all switch circuit con-
trollers and track relays between the approach and the home
signals and through the approach lighting relays. When a
home relay is de-energized, current flows in the direction
causing the approach signal to display vellow. When a home
relay is energized, current flows in the opposite direction
causing the approach signal to display green.

Signals 1A, 2A, 3A and 4A are home signals. The
operating coils of these signals are controlled through H
relay, and through all track circuits and switches in advance
of the signal, including the approach clearing citcuits in the
opposite direction; through track circuits between the home
signals on the transverse road, through a knife switch in the
passenger station at the crossing and through back contacts
of stick relays, “BCW,” “DEE.” “IJS” or “GHN” respec-
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