
Se/llaphores signali"g iust west of the tower-Note aerial cable
li"e to the right

is measured by means of a zero-center voltmeter
reading from 0 to 150 volts in each direction from
center. A third knife switch on this panel makes it
possible to measure any voltage existing between
the machine frame and either the common wire, or
the positive control wires, of the interlocker. Ground
readings in excess of 50 volts usually lead to an in­
Yestigation to determine the cause. On Saturday of
each week all of the switches in the plant are oiled
in order that everything will be in readiness for the
Sunday traffic. No definite maintenance schedule is
adhered to on the other days of the week, there being
such a large amount of maintenance work required
at this plant that the maintainer plans his own work
each day.

Testing Polarized Interlocking Relays

Each switch machine, or derail mechanism, is can..
trolled through a circuit which employs a polarized
relay mounted on the interlocking control machine.
These relays are for the purpose of protecting the
plant against foreign current or crossed wires which
would impress current of improper polarity on the
?witch machine. .Fol: the purpose of checking their
lI1tegnty, the mall1tall1er employs a test set which
comprises a 0 to 5 amp. ammeter, mounted on a
panel with a small compression-type rheostat of 130
watts rating, the rheostat being connected in series
with the ammeter. With this test set the main­
taIner makes a connection between the "normal con­
trol" and "reverse control" binding posts of the
power switch machine mechanism on the ground.
The test is accomplished by adjusting the rheostat
until the shunt current is about 2 amp. At this value
the polarized relay on the control machine should
kick over and open the circuit. t the same time
t~e 1?aintainer al?o inspects the operating and in­
dlcatll1g contacts 111 the switch machine mechanism,
and inspects the switch point adjustment to see that

Checking the charging rate of rectifiers which feed track c·irwit
batteries

ROUTINE electrical tests of semaphore signal
mechanisms, relays and switch machines at
the Aurora electric interlocking plant of the

Chicago, Burlington & Quincy, serve to ferret out
trouble before any operating failures can occur. The
interlocking machine installed in December, 1924,
has a 128-lever frame with 120 working levers. The
interlocking area comprises three distinct plants, but
all of the control levers are in a common machine.
Some idea of the magnitude of the interlocker may
be gained from the fact that the distance between
the extreme east and west home signals is 7,245 ft.

Aurora, Ill., is an important junction on the Bur­
lington; the line to the Twin Cities, which carries
the through traffic for the Great Northern and the
Northern Pacific connections, joins the main line at
the west end of the Aurora interlocking. The main
line continues west toward Galesburg. A large
amount of switching is handled within the inter­
locking limits, owing to the fact that Aurora is the
western terminus of the Chicago suburban service,
and also because two passenger .trains each way
daily are split and combined at Aurora. All switch­
ing movements during the rush hours are directed
by signal indication.

Maintenance Organization

The Aurora plant is maintained by two maintain­
ers on week days, the first man reporting for work
at 5 :30 a. m. and remaining until 2 :30 p. m., when
the second man arrives. The second trick main­
tainer leaves at 10 :30 p. m. and there is no one in
attendance from then until 5 :30 the next morning.
On Sundays one man reports at the tower for a
period of four haUl'S, principally to be on hand in
case of trou ble.

The first task in the morning is to look for any
trouble reports from the towerman and to make a
ground test by means of two knife switches mounted
on the illuminated track diagram. By means of these
switches the maintainer can determine whether or
not there. is a ground either on the positive side of
the machll1e or on the common wire. The ground
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the "KR" circuit IS opened when the point is open
more than 34 in.

Most of the signals are Federal semaphores, and
periodic release tests are made of these. In making
this test the maintainer connects his voltmeter across
the terminals of the hold-clear coil of the signal. If
he should find a signal releasing at a voltage less
than two volts, he 'will make a note of it so that the
signal can be sent to the shop for repair. The re­
lease value of a signal can be increased by inserting
a new set of stop pins below the armature of the
hold-clear coil, in order to increase the air gap in
the magnetic circuit.

The circuit controller contacts on the semaphore
signals are examined to see that there are no loose
contacts or binding posts, and the commutator and
brushes of the motor are inspected and, if necessary,
the commutator is cleaned. On a few of the sema­
phore signals the shaft supporting the spec!acle has
been removed and cleaned with emery cloth. The
necessity for this is usually indicated when oil will
not run down the oil pipe on the shaft.

All of the control relays, both in the tower and
the instrument shelters outside, are tested about once
a yeal' for pick-'up and release. A card record is
maintained, each card showing the date of the test
and the pick-up and release value of the relay as well
as other identification data, such as the relay circuit
reference number and serial. number. These record
cards are filed according to serial number. It is now
the policy of the Burlington to renew all signal re­
lays once every six years. A card record is also main­
tained of the semaphore signals.

Top-Inspecting commutator of semaphore motor

Bottom-Checking insulation resistance of dwarf signal
circuit wire

Obtaining check of polarized cross-protection relay en
control machine in the tower, by shunting terminals at the

switch machine with a rheostat and ammeter

In testing the wires for grounds, the maintainer
employs a Standco megohmer which comprises a
small hand-driven generator and a voltmeter with
a scale calibrated to read directly in ohms. It is
necessary, of course, to disconnect both ends of the
wire from the circuit when making an insulation
resistance test. The greatest use of the megohmer
is in hunting trouble on grounded circuits.

Batting Averages for
Signal Maintainers on M. P.

SIG \1 pel 'ormance I' cortis ar c n p-Ied on e"en
railr a,l equipped \\ itll au orr ill'c I ,,,k "~lIal" ~nl

\ Ille tl Lse rLcard, undouLtedl lea I to h tter 5'" I I
pe1"fom,ance, the :Missouri l'acih . in an dtmt to tiUJu­
late rivalry between the signalmen on a divi~if)n and a1s<l
belween the respective dll isions uf the 'y stem, has
ts;abJished what is known as the JHis.;ouri PaciJ1C' Rail
roa:l 5i"I,"!1 Performance League Ea h . the. even
,'iv'siolls oi +he road equipped "ith at'tl)P1atic sig:'la's
,:ol'stillites a team in tl1l5 I 'agti" F "1', i"n"lh la I

,I ellnsio'1 is ;1 member of the t~am. the flum' 'T If pla}­
trs "arying with the number of signalmen on the
divisJOn. All delays to trains at signals, which are
caused Lv othe]' tha n broken raiL train JJ1 the hlock

"en swi(rhes - (ther :IJte,ruption, \\ h,(h are credit­
~t1e '') n e slg lal nst II ,tion a~ c!. rge' ,ga'll th
",,1 hkll vh) is 110;nlamlng- .he l,arti,u!'ll' terri <1

In c of! Hitil g- tre battin,,- aHT1g-e,;," the number 0'
tr'lin deh,,; IS dldded by the llumber of 'ignals on lhe
'erriton A perfecl record for a mnnth would bc l.ono,
If a si~nalmall 1I'\s .-10 signals 01 I is territory and en
~ounter aIle ai.J deL ,hich is 0: allan· ruli abIt­
1 at1.l~ h,' a,ting' ave; age" 1';)' t ). l-~ Ii 11

ec 1'0 1 clra r tIle i Jllowing month, h s ratll'" ) - u)
l~~Or<! I ~h. 1 he-e per~ultag a nbS are c lrr' rl frop
Jal1uan 1 )f each yeal' In lOI1]JuttI,g the .I" ISlOf'

averages. the total number of ,ign;ds 011 the respective
di"i"ions are L std. Thus there is no •.I"t;alit\ >hm'l'
,).; be , ecn d' ;; ns e\ en 'lCUg I 0111t r (. ~rjl ~;d ,.

J'v rna (. .;i~~lil in~ n ai' othe .
i he n 'i,'id lals- I ol,l, ~ ptr'Cc, , - ~ ,; a I t I 111

each 11 r thly r .port i :ue i } 1'1 e sIgna' englr elf \ h,
acts a~ 'official l;CorV-.' The PL.-fO. zr nct' Ie- gUt i,
stnving for a 1929 goal oi 50,000 signal operations per
hilure Thus far. the record indicates thrlt there have
I L~'147 :;82 operations per failnre In June of this ve 1

I Nt' er. the~(' \H'~e 7'5,~x~ operaf s Je faIlure


