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Where circuit controllers are directly connected to
switch or derail connections, they may be thrown out of
adjustment because of the condition of the switches and
derails. This trouble may be located by taking a few
readings on each side of the controller to determine if
the local phase of the relay has a voltage lower than its
normal working voltage which is stamped on the relay.

No matter what type of track circuit is used, the main-
tainer should not raise the secondary voltage across a
track circuit where there is a defective joint, for in doing
so he will have a larger drop across the defective joint
and this in turn will mean a lower voltage aross the relay
terminals in addition, and this will cause a greater drop
across the cross-bonds marked P-1 and P-2 in. Fig. 3,
which is more dangerous. This is dangerous because of
the possibility of having sneak circuits energize a relay
on an adjoining track circuit with a train in the block.

Again referring to Fig. 3, character Y, trouble may be
caused by a frog jumper being broken underground. This
can be ascertained if the maintainer will take a reading
on each side of the solid rails adjoining the frog wings.
Such a case of trouble will result in a drop of voltage
similar to that of a wide open joint.

If for some reason a track reiay remains open after
the maintainer has taken readings from the transformer
end of the circuit to the relay end of the circuit and finds
no appreciable drop at any place except at the relay ter-
minals, which may show just the smallest amount of cur-
rent, his trouble may be caused by water or ice in the
impedance bond, depending on the season of the year. As
has already been explained, this will cut out half of the
bond. The bond will then become saturated with d. c.
return current, lose its impeding effect, soak up practically
all of the track circuit energy and not allow enough cur-
rent flow to pick up the relay.

On rare occasions, when a track circuit is giving trou-
ble due to the relay not being picked up strong enough
because of low voltage across its terminals, it will be
found that the transformer voltage may not be high
enough. This is determined after it has been decided that
the transformer has not been charged recently. Voltage
readings taken across the transformer secondary terminals
with the secondary circuit closed should check with the
readings on the name-plate or tag attached to it. The
writer has in mind one or two cases when the voltage
readings on the secondary side of the transformer were
one-third of that of the rated voltage. This was on a
very long track circuit where the highest tap was used;
instead of having 18 volts at the transformer, readings
taken showed only 6 volts. Test as we would, beginning
at the relay end and testing up through the switches and
back to the relay, we could not discover where the loss
in voltage was, so after doing this several times the writer
took a reading across the rails at the transformer, which
he should have done first, and found 6 volts instead of 18
volts. Investigation showed that lightning had burned
out about two-thirds of the windings, yet one-third of the
windings were intact and operating. Sometimes improper
voltages are caused by transformers being tagged wrong,
and again it may be found that they are designed for a
frequency other than the one in use.

Shorts in track circuits may sometimes be caused by
pipe connections running from the switch points to the
derails or opposite ends of a cross-over having defective
insulations, particularly where the connections are con-
nected on one side of a switch adjustment which is not
between the center line of the rails. This defective in-
sulation will cause a considerable drop in the immediate
location of the switch. It is a good idea then to discon-
nect the pipe line and ring out the insulation with a mag-
neto similar to the way the switch rods were tested as
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mentioned elsewhere. Short circuits may also be caused
by the fouling jumpers at a siding coming in contact
with one another. This will also cause a large drop in
voltage similar to that caused by an open joint.

On viaducts, where guard rails are used, any obstruc-
tion between the running rails and the guard rails will
cause a short circuit. This obstruction may be only a
washer or spike. When long screw spikes are used they
may reach through the ties on rare occasions into the
bridge or viaduct structure; this will result in a grounded
track circuit and can be located by starting at the trans-
former end of the circuit and taking readings at every
rail end or other suitable location. The maintainer will
eventually come to an unusual drop between running
rails and his trouble will not be far off.

It is not necessary for maintainers to take current read-
ings on track circuits, particularly when polyphase relays
are used, because, as a rule, the self-inductance of the
meters is sometimes so great that when inserted in series
with the track phase of a relay, the relay will fail to oper-
ate, consequently the maintainer cannot make such tests.

An a. c. voltmeter with readings of 1, 5, 25 and 125
volts will suffice for practically all track circuits in use
today, irrespective of frequency. Maintainers should not
tamper with these instruments, as they are very delicately
made and should always be sent to the manufacturer to
be repaired unless there is someone on the system who
is capable of making repairs.

FIRE THREATENED TIEUP AT GRAND
CENTRAL TERMINAL

HE burning out of a 660-volt positive third rail feeder

at 6:30 a. m. Sunday, May 15, at Tower U interlock-
ing Grand Central terminal, threatened to tie up all train
movements into and out of the station and in addition
caused damage to the interlocking estimated at $20,000.
Trouble was first noticed when track fuses could not be
kept from blowing out on one track circuit. When an
inspection of the track circuit was made a thin line of
smoke was noticed curling up from the ballast. Electrical
department employees were notified, but before their ar-
rival the feeder burned out and the heavy current dis-
charge was carried through the ground, over pipes, and
structural steel work in all directions.

It appears that this current was carried into the inter-
locking tower on the steam heating pipes which, in run-
ning to the tower, are buried in ballast at this point. From
these pipes the current spread to all metal parts of the
tower and the insulation on the wires for all the interlock-
ing and intercommunicating circuits was set on fire and
burned fiercely, completely destroying all circuits. The
city fire department on arrival completely flooded the
tower, adding materially to the damage to the machine
and instruments.

Tower U is an electric interlocking plant with a Gen-
eral Railway Signal Company unit-lever type machine
having a 144-lever frame and 92 working levers. This
interlocking has the following units: ]

17 electric locks for switches and signals.

19 lever lights.

45 signals.

40 switches and frogs.

29 track circuits.

55 lights.

152 miscellaneous electric units.

124 units on intercommunicating system.

138 actual operating units,
With the exception of the frame and the mechanical lock-
ing, the machine had to be stripped and entirely rebuilt
and temporary circuits had to be run. This work was
done by a force of 17 officers and men, who immediately
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