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Below — Looking
west at eastward
home signal at
West Peach Creek.
Right — C.T.C.
machine at WH

T

From Barboursville, W. Va., on the
main line of the Chesapeake & Ohio, a
branch known as the Logan Subdi-
vision extends eastward 62.4 miles to
West Peach Creek which is the west
end of a large yard. From Barbours-
ville to WH Cabin, 19 miles, the line
is double track; from WH to NG, 11
miles, single track; from NG to the
west end of Peach Creek Yard, 32.4
miles, double track, and West Peach
Creek to Peach Creek, 1.1 miles,
single track.

Practically all this territory from
Barboursville eastward i1s mountain-
ous, but the line was constructed up

through the valley of the Guyandot
river so that it is at river grade not
exceeding .85 per cent ascending east-
ward. Curves ranging up to 8 deg. are
numerous, but these do not require
speed reductions below the present
maximum authorized speeds which
are 35 m.p.h. for freight trains and
45 m.p.h. for passenger trains.

Track Facilities

From Peach Creek, separate lines
extend up valleys in five different di-
rections, each line having numerous
branches connecting to coal mines.

Automatic Block and

Loaded coal cars from these branches
are assembled in trains in Peach
Creek yard. These trains, each con-
sisting of about 140 cars, are operated
on the Logan subdivision from Peach
Creek yard to Barboursville, where
they enter the three-track main line
and run on westward 29.4 miles to a
large classification yard at Russell,
Ky. In this yard, trains are made up
of empty coal cars and are operated
on the return trip to Peach Creek
yard. During peak seasons, up to
28,000 cars of coal are handled each
month, westward out of Peach Creek
yard. The operations of the mines
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Centralized Traffic Control

on the Chesapeake & Ohio

vary from day to day, and over each
week-end, but on the average about
six to eight loaded traihs are operated
westhound daily, and the same num-
ber of trains of empty cars are oper-
ated eastbound. Two local passenger
trains are operated each way daily,
and a local freight train is operated
eastbound one day and westbound the
next day, daily except Sunday. The
four passenger trains are scheduled,
but all freight trains are operated as
extras, and depart from the terminals
whenever they are ready, at various

Weast Harlin “WH" Cabin

intervals during the 24-hour period.
The ideal operation is a uniform flow
of traffic so that there will be no con-
gestion in the Peach Creek yard, and
so that the classification yard at Rus-
sell can be operated at uniform speed
throughout the 24-hr. period.

Methods of Train Operation

Prior to the recent signaling im-
provements, trains were operated by
train orders and manual block system
rules, and freight trains were allowed
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Eastbound train passing
westward home signal at
WH the west end of the
single-track territory.

Installation on 63.5-mile
territory, including C. T.
C. on 11 miles, expedites
all the train movements

to follow freight trains in a block on
a permissive signal. This operation
was not entirely satisfactory, espe-
cially during foggy and stormy weath-
er when the sighting distances of some
of the manual block signals were
short, which necessitated the speed
of trains being reduced when ap-
proaching the signals. Likewise, when
freight trains were following one an-
other in a block on a permissive signal,
the speed was necessarily reduced be-
cause the sighting distances were short
on account of the curves.

When operating long trains, espe-
cially trains of loaded coal cars, once
the train’s brakes are applied and the
speed reduced, it is often necessary to
stop the train before releasing the
brakes, otherwise the release of the
brakes on the forward portion of the
train would cause a surge forward,
which might break the train in two.
On account of these circumstances,
trains were operating at reduced speed
and were sometimes stopped for a
portion of the time enroute, so much
so that the track capacity was reduced
by these factors.

One logical means of increasing the
capacity of the existing tracks was
to provide automatic block signaling,
by means of which trains could be
spaced closer and kept moving at the
speeds consistent with safety at all
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times when the tracks immediately
ahead were unoccupied, and to give
information concerning these condi-
tions by wayside signals located well
in advance of where action need be
taken by the engineman. With this
signaling, the speed of trains can, in
most instances, be controlled gradually
by using the locomotive brakes. With
such braking, if conditions ahead
change so that a train receives a “bet-
ter” signal aspect, the locomotive
brakes can be released and the train
can be accelerated without the neces-
sity of stopping and without any like-
lihood of breaking the train in two.
Thus the provision of wayside auto-
matic block signals, including advance
information, permits the use of the
ideal method of handling these heavy
trains, so as to eliminate unnecessary
stops and also permit smooth han-
dling, as well as permit higher average
train speeds with safety. Additional
advantages of the signaling is the pro-
tection provided to detect broken rails,
misplaced main-line switches and cars
on turnouts fouling the main line.

Arrangement of Signaling

The automatic block signals are
spaced about two miles apart. These
signals display the standard three
aspects: namely, red, yellow, and
green. When running on the clear
aspect (green), following trains can,
if necessary, close up to a spacing of
about 4 miles, which at 35 m.p.h. rep-
resents about 7 min. This spacing not
only provides adequate track capacity,
but also flexibility to permit efficient
handling of the trains with safety.

RAILWAY SIGNALING

Above—Typical power switch

layout with dual-control. Left

—Special springs which elimi-
nate strains on parts

Trains are operated right-hand
running on the double track between
Barboursville and WH. The switches
and signals involved in the junction
between the double-track Logan sub-
division and the three-track main line

New type of boot-

leg outlet made of

a section of angle
iron

at Barboursville are included in an
electric interlocking which has been
in service for a number of years, The
switch and signals at the end-of-
double track at WH, and the switch
and signals at the end-of-double track
at NG are power operated and are
controlled in a C.T.C. system with the
control machine located at WH Cabin.

The Peach Creek yard, from which
the trains of loaded cars are dis-
patched, is located on the south side
of the main line. In order to eliminate
the necessity of operating these west-
bound trains across an eastward track,
thus introducing delays, left-hand
running is in effect between NG and
West Peach Creek. Passenger trains
in both directions use the single track
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between West Peach Creek and Peach
Creek. Likewise, eastbound trains of
empty coal cars use this section of
single track to a yard located east of
Peach Creek. The westward passen-
ger trains from this single track are
crossed over through crossover No. 5
at West Peach Creek to operate left-
hand running to NG.

The second crossover, No. 1, at this
same layout, was provided for use in
case trains are operated against the
normal direction of traffic on the
double track and when necessary to
route eastward. trains into the west
yard. Such moves are made only in
cases of emergency, and, therefore,
this crossover is equipped for opera-
tion by hand, both ends being oper-
ated by a centrally located machine
with one mechanical lever. The
switches are locked in both normal
and reverse positions with facing
point locks. Operation of the one lever
unlocks the switches, operates them to
the opposite position and again locks
them. An electrically controlled lock
prevents operation of the mechanical
lever from the normal position until
released as will be explained later.

The power switch machines for
crossover No. 5, the electric lock on
the mechanical lever for crossover No.
1, and also the signals controlling train
movements over this West Peach

Creek layout are controlled remotely
by a miniature lever type machine in
the dispatcher’s office at Peach Creek,
1.1 mile east.

Method of Directing Train
Movements

The main line and the Logan sub-
division dispatchers are located in the
same office at Huntington, W. Va,,
9.5 miles west of Barboursville on the
main line, and receive their informa-
tion concerning approaching trains
from each other. The operator at
Barboursville works under the direc-
tion of the main-line dispatcher and
also blocks trains with the operator
at WH who works under the direction
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of the Logan subdivision dispatcher.
The dispatcher of the branch lines east
of Peach Creek is located at Peach
Creek and handles the control machine
for the facilities at West Peach Creek.

Authority Conveyed by Signals

The eastward semi-automatic home
signal, No. 20L, at WH, and the west-
ward semi-automatic home signal, No.
12R, at NG, serve not only to govern
trains over routes involving the ends
of double-track switches, but also to
authorize train movements in either
direction through the single track sec-
tion between WH and NG. Likewise,
in the single-track section Peach

Creek to West Peach Creek, the semi-
automatic home signals controlled by

the Peach Creek dispatcher serve the
purposes explained above. Similarly,
semi-automatic home signals in the
Barboursville interlocking and the
WH, NG, and West Peach Creek
layouts direct trains on routes over
the switches involved and for move-
ment in the normal direction of traffic
in accordance with rules for double-
track operation in automatic block sig-
nal territory, subject to any train
orders that may be necessary for such
operation. All these are ahsolute sig-
nals normally displaying the Stop
aspect, red-over-red without a number
plate, Rule-292.

The turnout at WH, for example,
has a No. 16 frog; therefore, east-
ward train movements from the east-
ward main to the single track are
limited to medium speed, and for this

Hand-operated switch
and lock movement for
operation of crossover
1 at West Peach Creek

RAILWAY SIGNALING

reason the best aspect which is dis-
played by the eastward home signal is
Clear-Medium, red-over-green. In
order to authorize an eastward train
to be accelerated to maximum author-
ized speed as soon as it is clear of the
turnout, provided the next two auto-
matic blocks are unoccupied, advance
automatic block signal No. L190 was
provided as shown on the diagram.
For each semi-automatic home sig-
nal on which the best possible aspect
is Clear-Medium, red-over-green, the
signal in approach thereto is of the
two-unit type. When the home signal
is displaying the Clear-Medium
aspect, the “distant” signal displays
the Approach-Medium aspect, yellow
over green, which indicates that the
train is to approach the home signal

Control machine
in the office at
Peach Creek for
control of West
Peach Creek

at not exceeding medium speed. When
the home signal is displaying the Stop
aspect, the distant signal displays the
Approach aspect, yellow-over-red, in-
dicating that a train is to at once re-
duce to medium speed and prepare to
stop at the next signal. The use of
four aspects, rather than only three,
on the home and distant signals, per-
mits the trains to be brought up to
and through the switches at the speeds
for which the turnouts are designed,

whereas with a three-aspect signal

using the Approach aspect when the
Clear-Medium is displayed on the
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home signal, the train speed would
have to be reduced to medium speed
through the approach block. As ex-
plained previously, once the train
brakes are applied on these long trains,
a stop is usually made to release the
bakes. The use of the four-aspect sig-
nals, therefore, does eliminate train
stops and consequent delays.

Special Holding Signals

The local freight train and the four
local passenger trains are operated
during the daylight hours. The first
passenger train entering the territory
leaves Barboursville at 7:33 a.m., and
the last passenger train, an easthound,
leaves the territory at Peach Creek at
5:56 p.m. During the remainder of
each 24-hour period, that is, from
5:56 p.m. to 7:33 a.m., the line be-
tween Barboursville and Peach Creek
is available for the operation of the
long freight trains without any inter-
ference from other trains.

Although short spurs and sidings
are provided at several locations on
the Logan subdivision, no passing
tracks long enough to hold a train of
140 cars are available. Therefore,
when one of the trains of either loaded
or empty coal cars leaves a terminal
yard, it must stay on the main line
until it reaches its far terminal. This
means that the local freight train has
to clear for the long freight trains,
and that the four passenger trains
must, when occasions arise, be oper-
ated around the long freight trains
by running against the normal direc-
tion of traffic. For example, if a
westbound freight train is out of West
Peach Creek just ahead of a west-
bound passenger train, the passenger
train would be operated against the
normal direction of traffic to pass the
freight train and again resume nor-
mal-direction operation at the hand-
operated crossover at Big Creek.
Special “hold-out” signals such as
L.500 and 1.503 which are manually
controlled by the operator at Big
Creek were provided as a means for
stopping trains at the crossovers, and
similar signals are provided at Inez,
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Ranger, Gill, and Chapmanville. All
movements against the current of
traffic are authorized by train orders.

Signal Equipment

The signals on this installation are
the color-light type. A double-filament
10-volt lamp is used in each unit. At
the signals located on curves, 30-deg.
spreadlite lenses are used, with lamps
rated at 10 volt, 30 plus 6 watts. Sig-
nals on tangent track are equipped
with standard lenses and 10-volt, 18
plus 3.5-watt lamps are used. The
semi-automatic home signals at Bar-
boursville, WH, NG, and West Peach
Creek are lighted continuously. On
double track, the automatic block sig-
nal lamps are approach lighted, using
a 60-ohm normally energized relay,
in series with the HD circuit for the
signal behind, thus giving full block
approach lighting. At double locations
on single track, each signal is lighted
by controlling the light circuit through
a back contact of the HD relay for the
opposing signal. All signals on single
track are lighted when either of the
semi-automatic, manually-controlled
entering signals is cleared. All sig-
nals are lighted whenever the control
is such that the red aspect is displayed.

Light-Out Checking

On a single-unit automatic signal
the absence of a light is accepted by
an engineman as the most restrictive
aspect of that signal. On a two-unit
home or distant signal a burned-out
lamp in the upper unit, which would

RAILWAY SIGNALING

Case with rear panel
cover removed showing
the cable construction

result in the display of a more favor-
able indication than is intended, actu-
ates a “light-out” relay to prevent this
condition. At each such signal, the
operating coil of the “light-out” relay
is connected in series with the energy
feeding the lamp which it is desired to
check in the top unit so that the relay
is energized at all times unless this
lamp is burned out. The circuit for
the desired lamp in the bottom unit is
then fed through a front contact of
the light-out relay so that if no lamp
is lighted in the top unit, the relay is
released, thus extinguishing any lamp
which may be burning in the bottom
unit other than the red lamp which is
then directly lighted over a back con-
tact of this relay.

The lamps are rated at 10 volts but
are normally fed at about 8.5 to 9
volts, thus lengthening their useful
life. Continuous burning lamps are
replaced after a burning life of ap-
proximately 6,600 hours, and those in
approach-lighted signals are replaced
every two years. The lamps are not
changed from one color position to
another, but are left in the unit in
which they were originally installed
until they are removed.

All new lamps from the manufac-
turers are received at the signal shop
at Barboursville where they are care-
fully examined for defects, and the
filament checked for proper light cen-
ter length and axial alinement, after
which they are given a short trial
burning test before being distributed
to the maintainers. Experience has
shown that the majority of defective
lamps can in this manner be elim-
inated, and the number of lamp fail-
ures in service is thereby reduced
to a minimum.

Power Switch Layouts

The power switches at WH and NG
are operated by low-voltage d-c. ma-
chines which are equipped with dual
control so that they can be operated
by hand if necessary. The standard
arrangement of facing-point locks and
lock rods, as well as point detectors, is
provided. A special feature of the
power-switch layouts on the Chesa-
peake & Ohio is the use of two colil
springs on the operating rod, one on
either side of the switch adjustment
bracket. The purpose of these springs,
one for the normal and one for the
reverse operation, is to provide a
cushion so that the mechanism can
complete its full stroke operation
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without producing excessive strain on
switch points, connecting rods or their
connections under slightly varying
conditions of adjustment.

The cross section of the spring is
5/16 in. by 5/16 in., and it is formed
with a 134-in. inside diameter. The
nuts are normally adjusted so as to
hold the spring within approximately
14 in. of being fully compressed and
so that if it should break, less than
14 in. slack would occur. As a matter
of fact, none of the springs purchased
under the present specifications have
broken, although many of them have
been in service for several years.

Control Circuits
The automatic block signals are

controlled by double-wire, double-
break polar line circuits, using re-

Track feed location

tained neutral polarized line relays.

The power switch and semi-auto-
matic home signals at WH are con-
trolled by direct-wire circuits from
the cabin. The power switch and semi-
automatic home signals at NG are
controlled by a two-wire time code
system, the coding apparatus consist-
ing of one office line coding unit and
one office storage unit at WH, and
one line coding storage and one stor-
age unit at NG.

Power Supply Facilities
The entire signaling system nor-

mally operates from direct current
supplied by storage bhatteries. The
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signals are lighted normally through
transformers fed from the a-c. source,
but in case of an a-c. power outage,
these lamps are fed from storage bat-
teries.

Pole Line Construction

The previously existing pole line in
this territory, owned by the Chesa-
peake & Ohio, had a 6-pin crossarm
in the top gain. A second 10-pin arm
was added in the second gain to carry
the signal line circuits and the 440-
volt a-c. power distribution circuit. All
line wires have double braid impreg-
nated weatherproof covering. The
signal control wires are 40 per cent
conductivity, No. 10 copper-covered
steel, on glass insulators, and the two
440-volt alternating current power
wires are No. 6 hard-drawn copper
on porcelain insulators.

The 440-volt power line is fed at
several locations, the length of sec-
tions varying from 8 to 12 miles each.
At each signal location a 440/110-volt
line transformer is provided, to feed
the low-voltage transformers in the
cases, which in turn feed the signal
lamps and the rectifiers for charging
the storage batteries. In case of an
a-c. power outage, a power-off relay
switches the feed for the lamps to the
storage battery. The storage batteries
at the signal locations are rated at 144
a.h., those for operating the power

Interior of case at
a typical signal
showing relays and
storage batteries
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Interior of house
showing terminals
on rear wall and
the code apparatus

switch machines and coding apparatus
at 110 a.h., and individual cells for
the track circuits at 80 a.h.

Instrument Housing

WH Cabin is a new one-story build-
ing of concrete and brick construction,
with a separate room for housing the
relays and Datteries at that location.
The relay rack is made up with
shelves and back walls of asbestos
boards which are bolted to a frame-
work of angle iron. At NG, the in-
struments and battery are located in
an 8 ft. 934 in. by 10 ft. 934 in. house
of wood frame construction and
sheathing, and outer wall coverings
and roof of corrugated galvanized
sheet iron. The building is set on a
floor and foundation of concrete
poured in place, the foundation being
high enough to bring the floor level
about three feet above the ground
surface.

At ecach automatic signal location,
the instruments and battery are lo-
cated in a sheet-steel case which is
supported at each end by a 4-in. pipe
post in a cast-iron base on a concrete
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foundation. At places where the en-
trance cables come up out of the
ground they are surrounded by a
section of 4-in. or 6-in. vitrified clay
tile about 2 ft. long. When the cables
are in place the voids are filled and
packed with sand to a point about 1
in. from the top, this space being filled
with sealing compound which is
shaped up as a cone around the cables
so as to shed water. Ordinarily the
cables are run through the tile sections
when being installed. If cables are
already in service, a special type of
tile, split in half lengthwise, with
grooves to fit, is placed around the
cables.

Bootleg Outlets

For track connections, single-con-
ductor solid No. 9 cable extends to
an A.A.R., Signal Section, bakelite-
base, two-post terminal, which is
mounted near the top of a riser as
shown in one of the views. From this
terminal two insulated No. 9 stranded
conductors extend to a plug terminal
in the rail. Each riser is made of
Y4-in. by 3-in. by 3-in. angle iron. The
top is formed by cutting out a square
section and bending the other half
down to form a cover. The terminal
is bolted to the riser just below this
cover. A square plate of I4-in. iron,
6-in. by 6-in. is welded to the hottom
of the riser to form a supporting base.
An advantage of this type of outlet
is that the cable, terminal, and wires
to the rail are readily inspected, and
the top section protects the terminal
from dragging equipment.

This signaling installation was
planned and installed by the signal
forces of the Chesapeake & Ohia,



