New Signaling on the Big Four

A. C. Floating Battery Installed for the Operation of 68 Miles of
Double Track Automatics Shows Economy in Operation
By C. F. Stolrz,

Signal Engineer, Cleveland, Cincinnati, Chicago & St. Louis, Cincinnati, Ohio

21, 1922, on 63 miles of double track between
Berea, O., and Crestline, using 109 automatic and

49 semi-automatic signals. This installation completes
the automatic block signaling between Marion, O., and
Cleveland and includes that part of the road east of the
junction at Galion, O., where traffic from Cleveland to
Indianapolis, Ind., and Cleveland to Cincinnati diverges.
At the present time there is a scheduled train movement
of 32 passenger trains and 16 freight trains a day over
this territory.
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is the most recent progressive step taken in the art of
railway signaling. The result is increased efficiency and
economy in the maintenance and operation of signals and
track circuits, as this system combines the advantages of
low initial and operating costs for signal, track, and light-
Ing circuits,

Storage battery for the operation of signal circuits has
been successfully used for many years, in which three
methods of charging is employed, viz., by gravity cells,
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All Rectifiers at a Signal Location Are in One Box

involve the use of commercial current, they do not per-
mit of the use of this current for efficient lighting.

The alternating current signal system has the advantage
of immunity from foreign direct current in track circuits
and its installation is usually justified from this stand-
point. It also has the advantage of be-

RAILWAY SIGNAL ENGINEER

Vol. 15, No. 6

Track Battery in Standard Concrete Box

available at many points along the railways where it can
be transmitted over the railway signal or telegraph pole
lines from numerous points for short distances at low
voltages. The development of suitable rectifying appa-
ratus has made practicable the conversion of alternating
current into direct current for the

)

Double Location Showing the Line Connection, Rectifier Box and the Battery Box
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3. Efficient lighting from alternating current with direct
current emergency reserve, continuous or approach.

4. Relatively low initial cost.

5. Means of regulating rate of charge to the minimum
for the battery in each individual circuit.

Application of the New System and Operating Data

On the 63-mile signal installation between Berea, O.,
and Crestline, current is supplied at 6 points along the
line at 220 volts, the average rate per kw. hour being 6
cents. The alternating current supply wires occupy posi-
tions on adjacent pins on the field side of the signal cross-
arms on joint telephone and telegraph pole line. The size
of the wire used is principally No. 6 AWG bare copper,
there being in some circuits No. 4 AWG and No. 8 AWG
to meet local conditions. The a.c. wires were placed
on adjacent pins to avoid inductance and no interference

Signal Relays and Lighting Relays Are Placed in the
Mechanism Case

has been experienced in telephone or telegraph circuits.
The maximum length of circuit is 9 mi. from the point of
supply, the maximum load being 525 watts, which sup-
plies 23 signals, 23 track circuits, and 46 signal lights.
Lightning protection is furnished between the line and
the apparatus by the use of ordinary low voltage arresters
in the supply line leads. Alternating current circuits may
be opened at each location by a double-pole hand switch
installed for that purpose.

The rectifiers furnished by the Leich Electric Com-
pany are of the mechanical type, using a single wave.
The primary circuits are provided with two taps, one for
200 and one for 230 volts. The purpose of this adjust-
ment is to take care of line loss should future use of the
line lower the voltage. The rectifiers are interchangeable
as between track and signal batteries with the exception of
the charging resistance, which is readily removable. The
resistance for use with the signal battery is provided with
6 taps for charging at the minimum of 0.140 amp. in steps
of 0.060 amp. to the maximum of 0.500 amp. It has
been found that the lowest or the next lowest step will
generally keep the signal battery fully charged under pres-
ent traffic conditions. The resistance for use with the
track battery is also provided with 6 taps for charging at
the minimum of 0.400 amp. in steps of 0.100 amp. to the
maximum of 1.000 amp. It has been found that a charg-
ing rate of 0.400 amp. to 0.600 amp. will generally keep
the track battery fully charged. In addition to the bat-
tery charging terminals, a lighting winding is provided.

RAILWAY SIGNAL ENGINEER

223

All rectifiers are placed on the pole line side of tracks
regardless of the signal location and the supply circuit
is brought to the rectifier case direct from the line through
an aerial drop, entering the rectifier case on the side near
the top through a condulet fitting. An independent recti-
fier is provided for each signal and each track battery.
The charging and lighting circuits are run through sur-
face trunking to the signal and battery box.

The storage battery is housed in a shallow concrete
box, 20 in. by 30 in. inside dimensions, which has a maxi-
mum capacity of 12 cells. Each signal is provided with
a housing located immediately adjacent to it for both the
signal operating and the track circuit batteries. The bat-
tery box is cast with open bottom and was constructed
when the signal and cable post foundations were installed.

The storage battery is type KXH, Exide, manufactured
by the Electric Storage Battery Company, having an R. S.
A. rated capacity of 75 a.h. Four cells in series are used
on signal operating and emergency lighting circuit, and
two cells in multiple are used on track circuits. The ele-
ments are in glass jars with sealed glass covers, equipped
with filling plugs. This cell provides the maximum ad-
vantages for the purpose intended, the plates being visible
and the covers insuring a minimum of evaporation. The
jars have ample room for the electrolyte, making it un-
necessary to add water frequently. The capacity of the
battery was given careful consideration prior to its in-

Tower Battery With Light Relay and Rectifier

stallation and is based on the rate of discharge when the
charging circuit is open. Subsequent tests have proven
that the battery equipment will operate the signaling sys-
tem for a period of about two weeks after discontinuing
the charge, which, under ordinary circumstances, is ample
time for the resumption of the service from the supply.

The track circuits are all end fed without cut sections,
operated to a maximum of 6,350 ft. in length. The aver-
age resistance between the battery and the track is 415
ohms. The rail is bonded with two No. 6 copperweld
bond wires, 40 per cent conductivity, using Duplex chan-
nel pins,

Signals Lighted Electrically
The lighting relay which serves to light the signal and

marler lamps from the transformer and from the 8-volt
storage battery in case of interruption of the supply line
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circuit, is housed in the mechanism case and operated by
the same a.c. tap which normally lights the lamps. The
lamp cases used are of cast iron in accordance with R.
S. A. standards, being equipped with adjustable recep-
tacles for single contact, bayonet base lamps using S-11
bulbs and C-3 filaments, rated at 12 volts. To insure
greater increase in lamp life the lamps are lighted under
the rated voltage both by the direct and alternating cur-
rent at 874 and 9 volts, respectively. At these voltages
the lamps consume less than 2 watts which produces
ample light for night use, more than approximating the
light of a clean oil lamp.

Battery Installation at Interlockers

In the territory covered by this installation there are
eight interlocking plants, all of which govern crossings or
junctions with foreign roads. Seven of these plants, prior
to the installation of automatic signals, were equipped
with mechanically operated home signals which were
changed to operate semi-automatically. The energy for
the operation of the signals, machine locks, repeater re-
lays, etc., at these plants is supplied from a central stor-
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age battery located at the tower. This battery also
serves to light the same signals automatically in case of
an interruption of the a.c. supply. The lighting relay
shown to the left of the rectifier in the photograph of the
tower battery is the same type as is used in all signal
cases. The buildings are lighted from the a.c. supply. All
energy used in these plants, whether for signal, track, or
signal lighting circuits, is supplied by the a.c. supply line
and rectified to charge the storage battery in that circuit
at the tower.

Although the a.c. floating system is new and while it is
expected that a great deal more will be learned about it
in the future, it is quite interesting to note that the entire
mileage above described was placed in complete service
with a minimum of the difficulty and expense which is
often experienced in placing new apparatus in use. For
the maintenance of the above mentioned mileage, includ-
ing the seven interlocking plants, there are employed
seven maintainers without helpers, while prior to the in-
stallation of automatic signals there were six maintainers
covering this territory. The entire installation was made
by company forces.

A New Phase-Angle Meter

Device Facilitates the Adjustment of A. C. Track Circuit, In-
creasing Efficiency of Operation

By L. F. Vieillard

Electrical Inspector, Long Island Railroad, Jamaica, N. Y.

Circuits,” appearing in the October, 1921, issue of
the Railway Signal Engineer, mention was made of
the fact that the Long Island was negotiating with the
Weston Electrical Instrument Company regarding the

IN an article, “The Safe Shunting of A. C. Track

Complete Directions for Operation Are Located in the Cover

design of a light, portable, and practically direct-reading
phase-angle meter to take the place of an instrument
already on the market that was heavy, expensive and
cumbersome.

This instrument has now been designed and tested out
by the signal department of the Long Island with most
excellent results. This instrument is to be used in the

adjustment of polyphase A. C. track circuits where the
highest efficiency and sensitivity as to train shunting is
desired. It is obvious that this adjustment is possible
only where two-element relays are involved. Satisfac-
tory operation is secured when the currents in the track
and local coils of the track relay are nearly in the proper
phase relationship.

In order to secure the highest efficiency and shunting,
without the excess or extravagant use of current, it be-
comes necessary occasionally to make phase-angle read-
ings. Two-element track relays such as the Vane and
Universal types are generally designed to operate most
efficiently when the currents in the track and local coils
are 90 degrees apart. In actual service I have found
that rarely ever do the currents in these two-element
relays ever lag or lead one another by the angle men-
tioned above; actually, the angle is nearer 28 or 30 de-
grees. This is due to poor bonding, low ballast resist-
ance, drop in leads, relay design, etc.

The operation of this phase-angle meter is simple, as
no mathematical calculations are necessary. The only
calculation is the addition or subtraction of the angles
read directly on the scale. This instrument as designed
for our use was arranged for 25-cycle current and for
relays whose local coils were wound for 12 volts. There-
fore, it was necessary to use a transformer weighing
three or four pounds for the reason that the winding of
the instrument coils was designed for 110 volts, the idea
being that where 110-volt relay locals were used the
current could be applied directly to the instrument coils.
This meter can be designed for any frequency or local
coil voltage. The present instrument weighs 1915 Ib.
and is mounted in a mahogany case 84-in. wide by 8%4-
in. high by 10%4-in. long. An instrument designed for





