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Below - Look in g
we st a t eas twa rd
hom e signa l a t
W est P ea ch Creek.
Ri g h t - C.T .C.
ma chi ne at WH

Automatic Block and
FROM Barboursville, W . Va., on the
main line of the Chesapeake & Oh io, a
branch known as the Logan Subdi
vision extends eastward 62.4 miles to
W est Peach Creek which is the west
end of a large yard. F rom Barbours
ville to WH Cabin, 19 miles, the line
is double track ; fro m W H to NG, 11
miles, single track ; from NG to the
west end of Peach Creek Ya rd, 32.4
miles, double tr ack, and W est P each
Creek to Peach Creek, 1.1 miles,
single track.

Practically all this territory fr om
Barboursville eastward is mountain
ous, but the line was const ructed 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
maxi mum authorized speeds which
are 35 m.p.h. for freight trains and
4S m.p.h. for passenger t rains.

Track Facilities

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

Loaded coal cars from these branches
ar e assembled in trains in P each
Creek yard. T hese trains, each con
sisti ng of about 140 cars, are operated
on the Logan subdivision from Peach
Creek yard to Barboursv ille, where
they enter the th ree-tra ck main line
and ru n on westward 29.4 miles to a
large classification yard at R ussell,
Ky. In this yard, trains are made up
of empty coal car s and are operated
on the return tr ip to P each Creek
yard. During peak seasons, up to
28,000 cars of coal are handled each
month, westward out of Peach Creek
yard. T he operations of the mines
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on the Chesapeake & Ohio

Centralized Traffic Control

vary from day to day, an d over each
week-end , but on the average about
six to eight loaded trains are operated
westbound daily, and the same num
ber of trains of empty cars are oper
ated eastbound. T wo local passenger
trains are operated each way daily,
and a local fr eight t rain is operated
eastboun d one day and westbound th e
next day, daily except Sunday. The
four passenge r t rains are scheduled,
but all fr eight tra ins are operate d as
extr as, and depar t from the terminals
wheneve r they are ready, at various

inte rvals during the 24-hour per iod.
T he ideal operatio n is a un iform flow
of traffic so that ther e will be no con
gest ion in the Peach Creek yard , and
so that the classification ya rd at R us
sell can be operated at uniform speed
throughout the 24-hr. period .

Methods of Train Operation

Prior to the recent signaling im
pr ovements, trains were operated by
t rain orders and manual block system
rul es, and fr eight trains were allowed
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E astbound train pa ss ing
westward h ome s ignal at
WH the wes t en d of t he
single- t rac k t e rr i to r y.

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

to follow fre ight t rain s in a block on
a permissive signal. T his operation
was not entire ly satisfactory, espe 
cially during foggy and stormy weath 
er when the sighting distances 0 f some
o[ the man ual block signals were
shor t, which necessitated the speed
of tra ins being reduced when ap
pr oaching the signals . L ikewise, when
fr eight trains were following one an 
other in a block on a permissive signa l,
the speed was necessarily reduced be
cause the sighting distances were short
on account of the curves.

W hen operating long trains, espe
cially trains .of loaded coal cars, once
the train's bra kes are applied and the
speed red uced, it is often necessary to
stop the train before releasing th e
bra kes, otherwise the release of the
brakes on the forward portion of th e
tr ain would cause a surge for ward,
which might break the t rain in two.
On account of these circumstances,
tr ains were operating at reduced speed
and were somet imes stopped for a
porti on of the time enroute, so much
so that the track capacity was reduced
by these factors .

One logical means of increasing th e
capacity of the existing tracks was
to pr ovide 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 concern ing these condi
tions by wayside signals located well
in advance of where action need be
taken by the engineman. With th is
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
info rmati on, 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 saf ety. Additiona l
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 Siqnaling

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 (g reen), following trains can,
if necessary, close up to a spacing 0 f
about 4 miles, which at 3S rn.p.h . rep 
resents about 7 min. This spacing not
only prov ides adequate track capacity ,
but also flexibility to permit efficient
handling of the trains with safety.

RA I L W A Y SI G N A LI N G

Above-Typical power switch
layout wi th dual-con trol. Left
- Special spr ings whic h elimi-

na te strai ns on pa rts

Trains are operated right -haud
runn ing on the double track between
Barboursville and WHo The switches
and signals involved in the junction
between the double-track Logan sub
division and the three-track main line

Ne w typ e of boot
leg outlet made of
a sectio n of angle

iron

at Barboursv ille are included in an
electr ic interlocking which has been
in service for a number of years. T he
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 W H Cabin.

The Peach Creek yard, fro m which
the trains of loaded cars are dis
patched, is located on the south side
of the main line. In order to eliminat e
the necessity of operating these west
bound trains across an eastward track,
thus int roducing delays, left-hand
running is in effect between NG and
W est Peach Creek. Passenger trains
in both directions use the single track
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between West Peach Creek and Peach
Creek. Likewi se, eastbound trains of
empty coal cars use this section of
single track to a yar d located east 0 f
Peac h Creek . The westward passen
ger trains fr om this single track are
crossed over through crossover No. 5
at West P each Creek to operate lef t
hand running to N G.

T he second crossover, No . I, at this
same layout , was provided for use in
case trains are operated against the
normal directi on 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 aga in locks
them. An electrically contro lled lock
prevents operation of the mechanical
lever fr om the normal position until
released as will be explained later.

The power switch machines for
crossover No. S, the electric lock on
the mechanical lever for crossover No.
1, and also the signals cont rolling train
movements over th is We st 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

T he main line and the Logan sub
division dispatchers are located in the
same office at Huntington, W. Va.,
9.5 miles west of Barb oursville on the
main line, and receive their informa
tion concerning approaching tr ains
from each other. The operator at
Barboursville work s under the direc
tion of the main-line dispatcher and
also blocks trains with the operator
at WH who works under the direct ion
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of the Logan subdivision dispatcher.
The dispatche r of the branch lines east
of Peach Creek is located at Peach
Creek and hand les th e control machine
for the facilit ies at West Peach Creek.

Authority Convey ed by Signals

The eastward semi-au tomatic 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 route s involving the ends
of double-tr ack switches, but also to
authorize train movements in either
direction through the single track sec
tion between WH and N G. Likewise,
in the single-t rack section Peach
Creek to W est Peach Creek , the semi
automatic horne signals controlled by

the P each Creek dispatcher serve the
purposes exp lained above. Similar ly,
.semi-autornat ic home signals in the
Barbour sville inter locking and the
WH, NG, and West P each Creek
layout s direct trains on routes over
the switches involved and for move
ment in the norma l direction of t raffic
in accordance with rules fo r double
track operat ion in automat ic block sig
nal territory, subject to any tr ain
orders that may be necessary for such
opera tion. All these are absolute sig
nals nor mally displaying the Sto p
aspect, red-over-red without a number
plate, R ule-292.

T he turnout at WH, for exam ple,
has a No. 16 f rog ; therefore, east
ward train movements from the east
ward main to the single track are
limited to medium speed, and for this

Hand-operated s wi t c h
an d lock movement for
operat ion of crossover
1 at W est P ea ch 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 nex t two auto
matic blocks are unoccupied , advance
automatic block signal No . L 190 was
provided as shown on the diagram.

For each semi-automatic home sig
nal on which the best possib le aspect
is Clear-Medium, red-ov er-green, the
signal in approach thereto is of the
two-unit type. W hen the home signal
is displaying the Clear-M edium
aspect, the "di stant" signal displays
the Approach-Medium aspect, yellow
over green, which indicates that the
train is to approach the home signal

Control machine
in the o ffic e at
P each Cr eek for
c o n t I' 0 I of West

P each Cree k

at not exceed ing 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 nex t signal. T he use of
four aspects, ra ther 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-Me dium 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 pr eviously, once the train
brakesare applied on the se long train s,
a stop is usually made to release the
bakes. The use of the four-aspect sig
nals, therefore, does eliminate trai n
stops arid consequent delays.

Special Holding Signals

T he local freight t rain and the four
local passenger trains are operated
dur ing the daylight hours. T he f rst
passenger train entering the terri tory
leaves Barbour sville at 7 :33 a.m., an d
the last passenger train, an east bound,
leaves the terr itory at P each Creek at
5 :56 p.m. Du ring the remainder of
each 24-hour per iod, tha t 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 fre ight tra ins without any inte r
ference fr om other trains.

Although short ,spur s and sidings
ar e, provided at several locations on
the Logan subdivision, no passing
tracks long enough to hold a train of
140 cars are available. T herefore,
when one of the trai ns of either loaded
or empty coal cars leaves a term inal
yard, it must stay on the main line
unt il it reaches its far terminal. Thi s
means that the local freight tr ain has
to clear for the long fr eight tr ain s,
and that the four passenger t rain s
must, when occasions ar ise, be oper
ated around the long freight train s
by running again st the normal direc
tion of traffic. For example, if a
westbo und freight tr ain is out of West
Peach Creek ju st ahead of a west 
bound passenger train, the passenger
train would be operated against the
normal direct ion of t raffic to pass the '
fr eight tr ain and again resume nor
mal-direct ion operati on at the hand
operated crossover at Big Creek.
Special "hold-out" signals such as
L500 and L503 which are manually
contr olled by the operator at Big
Creek were provided as a means for
stopping trains at the crossover s, and
similar signals ar e provided at Inez,
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Ranger, Gill, and Chapmanville. All
movemen ts against the current of
tr affic are authorized by train orders.

Signal Equipment

The signals on this installation ar e
the color-light type. A double-filament
lO-volt lamp is used in each unit. At
the signals located on curves, 30-deg.
spr eadlite lenses are used, with lamps
rated at 10 volt, 30 plus 6 watts. Sig
nals on tangent t rack ar e equipped
with standard lenses and lO-volt, 18
plus 3.5-watt lamps are used. The
semi-automatic home signals at Bar
bour sville, WH, NG, and West Peach
Creek are lighted continuously. On
double track, the automatic block sig
nal lamps ar e app roach lighted, using
a 6O-ohm normaIly energized relay,
in series with the HD circuit for the
signal behind, thu s giving fuIl block
approach lighting. At double locations
on single tr ack, each signal is light ed
by controlling the light circu it through
a back contact of the HD relay for the
oppos ing signal. AIl signals on single
tr ack are lighted when either of th e
semi-automatic, manually-controlled
entering signal s 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 automati c 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

RAI LW AY SIGNA L ING

Case with rear panel
cover remove d showing
the cable const ructi on

result in the display of a more favor
able indicat ion than is intended, act u
ates a "light -out" relay to prevent th is
condi tion. At each such signal, the
operating coil o f 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 energ ized at all times unless this
lamp is burned out. The circuit for
the desired lamp in the bottom unit is
then fed thr ough a front contact of
the light-out relay so that if no lamp
is lighted in the top unit, the relay is
released, thu s extinguishing any lamp
which may be burn ing 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 normaIly fed at about 8.5 to 9
volts, thus lengthening their usefu l
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 instaIled
until they a re removed.

All new lamps from the manu Iac
ture rs are received at the signal shop
at Barboursville where they are care
fuIly examined for def ects, and the
filament checked for proper light cen
ter lengt h and axial alinement, af ter
which they are given a shor t tria l
burning test before being distributed
to the maint ainer s. Experience has
shown that the maj ority of defective
lamps can in this mann er be elim
inated, and the num ber of lamp fail
ures in service is thereb y reduced
to a minimum.

Power Switch Layouts

The power switches at W H and N G
ar e operat ed by low-voltage d-e. ma
chines which are equipped with dual
control so that they can be operated
by hand if necessary . The stan dard
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 coil
spr ings on the operating rod , one on
either 'side of the switch adjustment
bracket. T he purpose of these springs,
one for the normal and one for the
reverse operation, is to provide a
cushion so that the mechan ism can
complete its full stroke operation
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without producing excessive strain on
switch point s, connecting rods or their
connections under slightly varying
conditions of adjustment.

T he cross section of the spring is
5/ 16 in. by 5/ 16 in., and it is formed
with a 1;J!,i -in. inside diameter. The
nuts are normally adjusted so as to
hold the spring within approximatelyo in. of being fuIly compressed and
so that if it should brea k, less than
o in. slack would occur . As a matter
of fact, none of the spri ngs purchased
under the present specifications have
broken, although many of them have
been in service for several years.

Control Circuits

The automat ic block signals are
cont roIled by double-wi re, double
break polar line circuits, using re-

Track feed locati on

tained neutral polarized line relays.
T he power switch and semi-auto

mat ic home signals at W H are con
t rolled by dir ect-wire circuits from
the cabin. The power switch and semi
aut omat ic home signals at NG are
controlled by a two-wire time code
system, the coding apparatu s consist
ing of one office line coding unit and
one offi ce storage unit at WH, and
one line coding storage and one stor
age unit at NG.

Power Supply Facilities

T he entire signa ling system nor
mally operates from direct current
supplied by storage batteries. T he
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signals are lighted normally through
transf ormers fed fr om 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 & Oh io, 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 dist ribution circuit. All
line wires have double braid impreg
nated weat herproof 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 ha rd-drawn copper
on porcelain insu lators.

The 440-volt power line is fed at
several locations, the length of sec
tions varying fro m 8 to 12 miles each.
At each signal location a 440/ 110-volt
line tr ansformer is provided, to feed
the low-voltage tr ansformers 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 batte ries
at the signa l locations are rated at 144
a.h., those for operating the power

Inter ior of case at
a typical s i g n a 1
showing relays and
storage batteries
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Interior of house
showing terminals
on rear waIl and
the code apparatus

switch machines and coding apparatus
at 110 a.h., and individua l 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 batte ries at that location .
The relay rack is made up with
shelves and back walls of asbestos
boards which ar e bolted to a frame 
work of angle iron. At NG, the in
struments and batte ry are located in
an 8 ft. 9}4 in. by 10 ft. 9}4 in. house
of wood frame const ructi on and
sheathing, and outer wall coverings
and roof of corrugated galvanized
sheet iron. The building is set on a
floor and fou ndat ion of concrete
pour ed in place, the foundation being
high enough to bring the floor level
about three feet above th e grou nd
surface.

At each automatic signal location,
the instruments and batt ery are lo
cated in a sheet -steel case which is
suppo rted at each end by a 4-in. pipe
post in a cast-iron base on a concrete
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foundat ion. At places wher e the en
tr ance cables come up out of the
ground they are surr ounded by a
section of 4-in. or 6-in . vitrified clay
tile about 2 ft . long. W hen the cables
are in place the voids are filled and
packed with sand to a point about 1
in. from the top, th is space being filled
with sealing compound which is
shaped up as a cone around the cables
so as to shed water. Ordinarily the
cables ar e run throu gh 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 extend s to
an A.A.R., Signa l 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 st randed
conductors exte nd to a plug terminal
in the rail. Each riser is made of
~ -in. by 3-in. by 3-in . angle iron. T he
top is formed by cutting out a square
section and bending the other half
down to form a cover. T he termina l
is bolted to the riser just below this
cover. A square plate of y,( -in . iron,
6-in. by 6-in. is welded to the bottom
a f the riser to form a supporting base.
An advantage of this t ype of outlet
is that the cable, terminal, and wires
to the rail are readily inspected, and
the top section protects the term inal
fro m dragging equipment.

Thi s signaling installation was
planned and installed by the signal
forces of the Chesapeake & Ohio.


