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Light-Out Protection *

{(In light signaling what has been done to prevent sig­
nal failures that are caused by lamp failures? What are
the adva.ntages and disadvalltages at the 11arious methods
that have been tried or contemplated?"

On the Central of New Jersey
By F. W. Bender

Signdl Engineer, Centrdl Rdilrodd of New Jersey, Elizdbeth, N. J.

In the case of color-light signals, we use an 18-watt,
lO-volt lamp with a PS-16 bulb, base 1825, filament
construction 202, and L. C. L. 20 in. These lamps,
which burn continuously and at the voltage for which
they are rated, are replaced every 60 days. Where the
night voltage is reduced SO per cent of the normal rated
voltage, we renew the continuously burning lamps every
120 days. Where the signal is approach lighted, we do
not renew the lamp until there is a marked reduction in
the candle-power, due to the age of the lamp. These
approach-lighted lamps give about five years' service.

In the 'case of semaphore signals, we use a 3.5-volt,
0.3-amp. lamp with an S-ll bulb, base SC bayonette,
filament construction C-2, L. C. L. 1X in. These bulbs
are lighted by four cells of Edison Type-500-S, primary
battery. The lamp is renewed when the battery is re­
newed. This means that with an average current con­
sumption of 0.25 amp., we are getting 2,000 burning
hours. Where two lamps are lighted by one bank of
four cells, the two lamps are renewed after every second
battery renewal. Where four lamps are lighted by one
battery, the lamp will be renewed after every fourth
battery renewal.

We also use the 13.5 volt, 0.25 ampere lamp with an
S-ll bulb, base SC bayonette, filament construction C-2,
L.c.L. 1X in. These lamps burn at 10 volts. Where
they are continuously burned at night we get about two
years' life. Where they are approach lighted, they give
approximately five years' life. We do not renew the
lamps until there is a marked reduction in candle-power,
due to the advanced age of the lamp.

In highway crossing signals, we use a 12-16 volt,
21-c. p. lamp with an S-IO bulb, base SC bayonette,
filament construction C-2, L. C. L. 1X in. These lamps
are burned at· about· 12 volts, and we renew them every
18 months.

A man in a supervisory capacity rides an engine at
night once a week, making an inspection of every switch
and signal light, and any light that is dim or out of focus

"For other answers to this question see page 228 of the June, 1930 issue
and page 418 of the November, 1930 issue.
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is immediately reported and steps are taken by the main­
tainer to give it the necessary attention. Although we
have many thousands of lamps, our number of lamp
failures is small.

The following rules govern train operation where a
signal is improperly displayed due to a light out: "A
signal imperfectly displayed, or the absence of a signal
at a place where a signal is usually shown, must be re­
garded as the most restrictive indication that can be given
by that signal, except that when the day indication is
plainly seen, it will govern, and when sufficient lights
in a color-light signal are displayed to determine a Pro­
ceed indication of the signal, it will indicate. Proceed
at slow speed prepared to stop. Conductors and engine­
men using a switch where the switch light is imperfectly
displayed or absent, must, if practicable, correct or re­
place the light. Imperfectly displayed signals must be
reported to the superintendent from the next open tele­
graph office at which the train stops."

How to Determine A·C.
Polarities

.rJ'h 11 CO,llltrtiJ,g up r loyr, tr'll1s!vrr£{!rs. -te.. in
a c. siq, {Ii 11. fal'atiotls, uJ'at is tIlt? best lIlethod of dc:­
tcrmin-ing flu co-rrect (relat"ve ;lI-tantaneoHs/ polantie.
to rHmre correct opt'rati III ,.

Arbitrary Marking of Transformers and Power

Lines Throughout
By E. B. Pry

S"perlntendent of Telegraph and Signals, Pernsy!vdn d, Pit~sburgh, Pd.

Any scheme of de5igna,ing po at'Jties that is adopted
must be a practical arrangement that can be nsed by the
men in the field without a lot of complicated measure­
ments and computations. \Ve have found the following
practice to work out quite satIsfactorily:

Starting from the feed or power line we take one wire,
say the left-hand wire looking- west, and consider it the
positive wire. Leads are taken from this wire and con­
nected to the left-hand Side of the primary of the line
tr'lnsformers. The left-hand side of the secondary is
then taken as the 'Jositi\e wire dnd all instruments are
connected so that the left-hal d binding post of each set
of coils is positive.

\5 all tra'1sform(;r:> are not necessarilv wound the ame,
a check is made to c-kt rmme the pola;ity by com ectmg
the secondary in series \\"it~ th(; primary by tak1ng a tap
from the right slue of the primary to the left SIde of the
secondary. If the total voltage between th(' 'E f+ side 0"

the primary an I :ight s de of +he secondary is equal to
he sum of the vo~tage~ of t" 0 Wi1 di'1g". the left-hand side
of ih' tran"forme~ is pO~lti\E'. while if the tota' voltage
i" equal to the primary minU5 the ::;econdary, the right
hand side of the sec mdary L positive and shoukl be con
nected accordingly.

vVhen testing the polarity of high-tenSIOn transform­
ers, the secondary 1:> connected in series the same way
and the primary coil 0 f another transformer is con­
nected from the left side of the primary to the right side
of the secondary of the transformer under test Voltage
readings are then made all the 110-volt secondary of the
second transformer. If the line voltage is 3,300 volts, the
'econdary voltage of the second transformer should be
113 volts if the left side of the secondary under test is

posItive If the lef· ide i~ '1egative. the voltage Will be
I()() volts.

Most of the tran~forlllers now used in the signal de­
lart'nent ha' e the po arity marked on them, "h1Ch e1im­
I ate' a large rnoUl,t of te::;ting. although it 15 fouud
iesirable to make checks 011 the polant) from time to
tIme. If necessary to c mnect the secondarie" in serie_
,r l1'ultiple, oue pair t wires is connecteu and the meter
r test lamp is tbed to cl,eck the polarity wi.h the other

)air before thev are connn:ted.
'::"0 cI-.eck the' polant, of relays. a ell nble-elemeJ1t test

elay With positive and negative bindin;; posts marked on
both elemel'ts is u ed. \\'I'eu hooked LIp in this manner,
the relay will pole, sa). counter-clockwisE. One clement
0i this test reIa) IS then connected to the local positrve
,wd negativ.e busses, anel the other element, in tht cast'
of a track relay. is connected to the positive and negative
tl'ack wires. If the relay does not pole in the proper di­
rection further check 1S made to determine which element
Is receiving the wrong pol.arity. \Yith other than a track
relay, a pair of wires trOlll the last location where the
plllarity is known is used for one element, the other ele­
ment llsing energy frO'l1 the location under test. If the
relay does not pole ill the proper direction the location
under test is checked turther and the nece~sar) correc­
tions are madf'

Arbitrary Marking of Transformer Leads Insures
Correct Connections

By H. A. Hudsoll
S gr 31 Supervisor, Southern, Asheville, N C.

It IS important that Instantaneous polarities be known
when a-c. track cirCUIt' are used. vVhen three-position
track relays are connected, the polarity can be checked
by jumpermg around both insulated joints; and if the
polarities are staggered. the relay will assume the Caution
position, or, under certain conditions. it may pump. The
same method may be used to check the polarities of
track circuits for two-position relays, and will give the
same reslllts, exceptlllg that the relay will assume the
de-energized positIOn if the polarities are stagg·ereel. The
above method wi]] be satisfactory if the voltages of the
adjoining track circuits are nearly equal. If, however,
one of the circuits is 1I1uch heavier than the other, it may
be necessary to cut it down temporarily in orcler to get
the test.

For the sake of uni formity, Jt lS customary to make
the right-hand lead of a liJ'e transformer pOSitive. and
the left-hand lead negative. On single-track installations.
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where reversing transformers are used, it is possible
to obtain almost perfect cross protection for the line
Clrcllits by using opposite polarities on the two control
wires that parallel each other on the pole line. This
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