
B. & O.
Point line, the latter tracks hand ling
about 60 train engine movem ents
every 24 hours. Also, ther e are num
erous freight switch ing movem ents
th rough and in the vicinity of the
Bailey plant. T his heavy tr affic ~
being h andl ed much more effi cient
ly by th e new relay-type power in
terlocking than was po ssible with
the mechan ical p lant.

As pa rt of the project, and for
imp roved ope ration, the rigid-frog
crossing at the junct ion was re
placed with movabl e-p oin t fro g No.
24A. Crossover No . 80 b etw een the
eastbound ma in tra ck and ad jacent
sid ing, formerly hand opera ted , was
in terlocked. Otherwi se, the layout
of the new plan t is th e sam e as the
old layout.

The power switches and cross
overs include No. 16 and No. 10
turnouts with 24 and 16-ft. 6-in.
points, respect ively. The switch ma
chines are th e Mod el 5C , designed
for opera tion on 110 volts d .c., all
switches being eq uippe d with
swivel-type front rod s. Th e signals
are th e B. & O.'s sta nda rd color
pos ition-light type.

Control Machine

Th e track and signal layout in
clu des 9 single power switches, 4
crossovers, 1 movable-p oint fro g, 10
electric switch locks on hand-throw
derails and switches, and 23 hi gh and
dwarf home signals, all of which
are controlled fr om a new pan el
type control machine. The new ma-

The new control machine at Bailey is of panel-type construction

Ea stbound pa ssenger tr ain crossing over movab le-point-fro g No. 24A at "BY".

AT an important main-line junction thr ou gh freight train s in each direc
point on its Baltimore Terminal di- tion dail y via the main line. In ad
vision, in Baltimo re, Md ., th e Balti- dition , 3 through and 12 local sche d
more & Ohi o has recently placed uled pass enger tra ins originate in
in service a modern all-rela y elec- Baltimore for points west. The
tric interlockin g. T he new plant re- eq uipment for these train s is turned
places a mechanical int erlocking, on the wye, handled to and from
origina lly placed in servi ce in 1880, th e car washer and switched. Steam
and which had reached the point and Diesel locomotives are handled
of bein g uneconomical and imprac- via th e wye to an d fro m th e engine
tical to maintain and repair. Heavier terminal at Riverside, on the Locust
rail installed in recent years made
the turnouts difficult to oper ate me
chanically, espec ially under ice and
snow cond itions.

Lo cation

Th e new interlockin g is located at
Bailey, 0.7 mi. west of Ca mde n Sta
tion, in Baltimore, on the B. & O.'s
main line between Phil adelphia and
Washin gton. As shown on th e ac
compa nying track and signal layout, ,
the main line form s a junctiou at
Bailey with a double-track lin e ex
tendin g to Locust Point, the loca
tion of the B. & O.'s tid ewat er ma
rine freight term inal and grain ele
vators . A double-track wye connects
the main line with the Locus t Point
line.

This plant handl es 9 sched uled
thr ough passenger train s and 16
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Modern electric inter
locking replaces me
chanical plant at im
portant junction point
and multiple-track
wye in Baltimore, Md.

To Locust Point -

Restrictin g simultaneously, acco m
plished by first pushing signal lever
85 and then pushing signal lever 79.
Switch engines can thu s drill back
and forth on the siding witho ut fur 
ther atte ntion of the towerrn an. An
arrangement is provided whereby
signal 59 can be made non-stick to
facilit at e switching. This is done by
first turn ing and then pu shin g the
signal lever, causing the signal to
d isplay Restricting whether or not
track circuit 52T is occupied.

Electric Switch Loc ks

All hand-throw switches and de
ra ils in interlocking limits are equip
ped with electric switch locks.
Model-9A pedestal-type locks are
applied on switches which are lock
ed normal and reverse. Model-lO
keep er-type locks are used on de
rails and switches which are locked
normal only. All switches are locked
normal and reverse except crossover
No. 26, the locks on which are con
trolled by one lever. When the lever
is operated to unlock the crossover,
a red ind ication lamp is lighted on
the machine. cha nging to wh ite
when the switch is unlocked and re
maining so until the switch is re
stored to normal and locked .

A train ente ring other elec trically
locked hand -operated tu rnouts is re
qu ired to receive a signal ind ication,
which can be displayed only afte r
intervening power switches are
properly positioned , and the elec
trically-locked hand-throw switch is
reversed and locked, and the derail
is reversed. Detector and time lock
ing hold the route until the train has

will first show red , cha nging to
white afte r all switches in the route
have completed their movement
and the signal has cleared. The sig
na l is automatica lly put to Stop
upon acceptance by a train and oc
cupa ncy of the first track circuit, or
may be pu t to Stop manually by
pu lling the lever , in wh ich case
time and approach lockin g are
effective.

If it is desired to clear a signal
with the first track circuit occupied,
the signal lever must first be turned
th en pushed to display the re
strictive indication. The signal,
when cleared under th is condition,
will , due to features inherent in the
circuits, automatically return to Stop
if the first track circuit in advance
of the signal becomes unoccupied
before it is accepted . Th e signal
lever must then be turn ed back to
normal, and when the signal is to be
cleared again, the lever is pu shed
in the usua l manner as first de
scribed .

W hen crossover No. 80 is in its
normal position , dwarf signa ls 79
and 85 can be controlled to display

c
e
E

a:i
3

chine is located in "BY" tower nea r
the junction, and which form erly
housed the old mechanical mac hin e.
The new machin e includes a track
diagram of the plant with signal,
lock, traffi c and switch levers, to
gether with associated indication
lamps and magnetic switch -point
indicators.

The signal levers are in th e track
diagrams and are of the pu sh-pull
turn type with self-contained light 
type indicators. The switch and lock
levers are located adjacent to th e
fu nction controlled and are the tog
gle type, with black handles for
switches and white handles for
locks. There are two lamps normally
dark above each switch lever. A red
lamp, when ligh ted, ind icates th at
switch lockin g is in effect, and an
amber lamp, when lighted , indicates
that the switch is out of correspond
ence with the lever.

All tracks bet ween int erlocked
goups within int erlockin g lim its are
arranged for trai n operation in either
direction. T raffic locking is establish
ed on such tracks by th e opera tion
of directional traffic levers in th e
track diagram, before signals can
be cleared for train movements.
This pro tective feature eliminates
misrouting of trains and simplifi es
the circuits to some extent. Reversa l
of traffic with the interm ediate track
circuit unoccupied ca n be mad e
without time delay. W hen the track
circuit is occupied, a predetermined
time interval must "elapse before
reversal of the traffi c lever is effect
ive. This feature is necessary for
certain switching movements .

Control of Signa ls

Signals are norm ally cleared by
positioning all switch and traffic
levers for th e desired route and
pushing the signal control lever. An
indicator lamp in the signal 'lever

Installs All-Relay Plant

Layout of tracks and signa ls at the new interlockin g in Baltimore. Md.
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moved beyond the clearance point.
Before a train can leave an elec

trically-locked hand-operat ed turn
ou t, the opera tor must pos ition all
pow er switches to the desired route
before he can give an unl ock on the
hand-operated switch. Upon giving
the unlock, the pow er switches are
rou te locked until the movement is
completed. Upon receiving the un
lock at the swi tch, the crew rever ses
and locks the swi tch, then reverses
the derail. Th e derail can be re
stored to normal as soon as the rear
of train has passed over it, but the
switch is held locked in the rever se
position and cannot be restored to
normal until the rear of the train
has passed beyond the oppos ing
signal. When the lock lever is re
versed , an amber indi cati on lam p i ~

displayed on the machin e until the
switch and derail have been re
versed and the switch locked . Wh en
the route or detector locking is
effective to prevent unl ockin g the
switch, a red indi cation lamp is dis
played on machine.

Plug-In Relays

All relays at the tower and addi
tional relays in the field are the
Type-B plu g-in relays. As a fire
pro tec tion measure, all vita l relays,
storage battery and other apparatus

Plu g-in type re
lays in instru
men case at Bai
ley int erlocking

Rear of instru
ment case show 
ing the wiring.
Note foundation
and method of
mounting the
case thereon

at the tower are locat ed nearby in
a welded shee t-steel bungalow.
Field .eq uipm ent is mou nted in sirn
Ilar bungalows or steel instrum ent
cases of varying sizes.

The instrument cases are mounted
on precast concrete foundations,
furnished by th e Permacrete Prod
ucts Corpo ration. The bottom of
each instrument case is held 2'h in.
above the foundation by th e use of
four cast-iron washers over th e an
chor bolts. This permits painting the
und er side of the cases. Und er
ground cabl es ente ring th e steel
instrument cases are protect ed from
the bottom of the case to 18 in . b e
low the ground line by steel con
duit.

An automatic ground-det ecting
circuit of the coded type lights
lamps on the machine and in the
instrument bun galow adjace nt to
the tower if a ground should occur
on any circuit opera ted by the low
voltage tower batter ey. Lamps re
ma in lighted until the ground is
clear ed by the maintainer . Power
for the interl ockin g is received at
no volts a.c, Th e battery for operat
ing power switches consist of 55
cells of Gould five-plate lead-acid
storage battery, rated at 80 ah . At
each bun galow in the field , th ere
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Mov ab le-point -frog No. 24A at Bailey interlocking

(Continlted from page 289)

sections ou two No. 9 copper win's
on the pole line, The maximum al
lowable resistance for such a liue
jump is 80 ohms.

Control Machine Circuits

All interesting; development in
connection with the lise of reversi
ble coded track is the lise of addi
tional circuitiuu in the control ma
chine. In the foregoing. reference
was made to sending code to the
west end of the blo"ck to position
the eastbound signal control relav
at that point. and then scndiut;
code to the east cud of that block
to reverse the traffic relav for the
purpose of changing steady energy
to coded energy' in the block. A
link circuit was required to cause
code to he sent to both ends of tile
block in this instance, since only
one end of the block would nor
mally be associated with given
panel. Transmitting a control code
to the east end of the block by the
operation of the control start but
ton for the west end of the block
was necessary for the single step
involved to reverse the traffic rclav.
but was neither required nor de
sired for any other function at the
east station in connection with thi«
operation .

Lever-Repeater Relays

Of particular importance was the
possibility of an unintentional
change in the condition of a signal
at the east station due to a lever
I)ping out of position at the time
the joint control codes went onto To
overcome this condition. signal
lever-repeater relays were installed
in the control machine. The pickup
of this relay is necessary before a
code can he transmitted to the field

t

cuits are used in the approach eon
trol section for highway crossing
nrotcction. Tho coded track circuits
an' taken around these approach

mechani cal interlo ckin g machine.
After th e signa ls, relays and other
eq uipme nt were wir ed anel ready
for service, th e change over was
perform ed one group at a tim e un
eler traffic with no delay to train s.

This project was carr ied out by
th e regular signal construction
forces of th e B. & 0 ., under th e
direction of A. S. Hunt, chief eng i
neer -communications and signals,
and under th e imm edi ate jurisdic
tion of W . W . W elsh , signal engi
neer. Th e major items of interlock
ing and signalin g equipment were
furnished by th e General Railway
Signa l Co mpany.

Western Pacific Signaling

\ portable power crane mounted
on a tractor which has rubber
tires is used 10 handle switeh
machines, instrument houses
and other heavy materials

are one or more batteri es consisting
of six cells of 80-ah. lead type on
floatin g charge, for opera tio n of
low-voltage circuits and signa l light
ing. Track circuits are of th e con
ventiona l a .c. type. Line circuits are
protected by Raco Clearview light
ning arres te rs.

Th e rail throu gh th e pl ant is
bond ed with Ca dweld rail -head
type bonds. Frog and switches are
bond ed with America n Steel &
Wire Company stra nded duplex
bond s with %-in. plu gs.

To facilita te pl acin g th e plant in
service, th e power switch machines
were temporarily op erat ed from th e

station - to - station block to the
switch, with the padlock out and
with the time-clement elapsed, the
lock is released.

The use of time delay ill the re
lease of the loc', was necessarv to
insure that an unauthorized release
could not take place dnring the
clear-out period after all eastward
train mm ement in the block. when
steady ('m'rg\ would he projected
eastward ill the block for the pur
pose of restoring tlu- R FSH relav
to normal. The ti me dela\ for 1110\'

ing from the main track to the spur
track: is 18 seconds and from spur
track to the main track is apnroxi
motelv 1 minute under normal con
dition:,. Conventional d .c, track cir-
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