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Rowte-tppa confrgd maching ai Plisburgh, Pa. will provide contral of entire mainlire. Pushbotions [sicles o drawing) will be pushed 1o claar wighali &t anfrarces and exits of rewtas aligred by aperator.

P&LE centralizes control of its 180 miles of mainline

L1_'r1'|:|'11_| is well along and some  lerlocking or CTC machines stra-  each track. This will cover the h r- vide for preater Hexibility
field work has t X 4- legleally p 1 along the railroad.  ritory from Youngstown ko b dling some 200 mainling a train through em inter]
hurglh & Take Eries centralize P&LE will s albout 1.5 millio port (15 miles east of Pittshurghl i Balumore & i : : e DVEr | rolled weption af ]1|u
i comtrol  proje - oencomn- on bhis centralized « aject, i '_lum.]u.m. branch [MeoKees- :rL.]-n from "] K t o MNew signals for trains i a button where the train
passes its entire mainline. which will provid onahle rte  port-Conne "'"L | and the Monon- bt i . _ enters and  pushes 1other 'I.'ll.ltl:.l_'lll
Somedme  next VR, e mAn o ] A% ax p] ||_].1 ]'::' ok 4 jrart- Brosanis- i a traffic I_'II1'-I_I'- z ntral cl] e
seated ot a contrel maching in Pitts- i Hhie 3 Wi H afrack CTC : et ]"-n':ml,l". Trallic ! = 5 o : ;
burgh will b ale to ronte frams on am o four : thres-  ex h1r l? rrulﬂ uf dhoalale track, I o 38 pmoand  the hig ] st SR
tho 2"y miles of mainline ack mainline to do e and sing T ill total about €5 =i 31N, :.}II. this Ly al day, 1'.'h_|'|:| sy oo Westi sise Air B o, o so, clears £ for the Ebroin
by pu-lﬂ-uttun |.|.|I||:|:l ol uging a route  track mains, There will be ¥ : mamline, T ¥ vad was wncer 'ir-'rrullu'-ﬂ_ |!::|1 i Foutel ':”'I-:' o : pe -:wlr.-nr.:r-'.l-'. -
contrel machine. At present this B0 miles of double-track mainline The control  project 3 OTEFD | atorg at five cen- "'E'] machine w J“_*:] be | . chine 1"'"1” ! at T_'"“- bower in
mainline is controlled from five in-  with  either-direction  punping  on R T apacity and pro- tralized trafic control or interlock-  With such a machine, the operator  the railread's general office building

pushes only two huticrs o rc-ur;
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Block diagram of code systems to be used. One will feed west of Pitshurgh, the other east, Inifially, type 549 code system will cpersie ai 400 bits per second, but If could be stepped up fo handle 200D kit per second, i required.

in Pittsburgh, This contral machine
will consist of a 21-ft control seee
tion with & small track diagram and
operative pushbuttons, A separate
and larger track display panel will
be located directly in back of the
control machine to provide easy
viewing by the operator.

new machine will have 223
pushbuttons for the control of routes
at 39 locations. This compares with
42 such locations formerly controlled
from five P&LE CTC or interlock-
i TR

It is proposed to have flecting
controls so that when following train
movements are made on relalvely
close timing the operator need not
re-estublish the same route for the
second train, Operation of the fleet.
ing control will allow  controlled
ﬂgnak to clear fallowing a train
mevement provided it s safe to do
wn, mmdl without the control apera-
bor's Action.

At two locations, return-to-train
signals will be provided where an
engine has cut off from ite train
to dio switching and later must e
turn to Hs fram. Changes in 1966
in the Signal, Rules, Standards &
Instructions of the Department of
Transportation permit this tvpe of
signaling. Formerly, dispatcher per-
mission was required for g fradine
man to direct his engine to pass a
controlled signal in the Stop posi
tion. On this P&LE installation, the
control operator will be able to
direct the engine fo return fo s

train by sigmal indication, wlich will
he a restricting speed aspect.

The contrel machine will also be
equipped with the usual peripheral
control facilities required for train
operation and coatrol, such as in-
dividual auxiliary switch contrel Je-
vers, gill-on buottons, train retermn
and maintainers” calls.

The display of the indications tor
the controlled functions and track
oecupancy conditims are on sy
rate track model that is geographi-
cally oriented to the actual railroad
am] consists of multi-colored light
segments, The placement of the light
segments i5 such that routez that
have been selected are displaved as
a line-of-light of one distinct color,
while routes that are occupied are
displaved s s lno-oflight of an.
other color. Routes that are neither
selected nor oceupied remain dark.
Further, for convenience of the con-
trol machine operator, the condition
of sipmals which govern movements
throngh  selected  routes are  dis-

vedd by means of multi-colored
ight sepments. These light segrents
coincide with the wayside signals
and associated pashbuttons and dis-
play a distinct color when the push
hutton to which it & associated las
been operabed o initiate & route
and continues to display this color
until the signal has actally cleared
for the train movement, at which
time & sccond eolor will be dis-
played. The second color will con-
tinue to display until the signals in

the Beld are sst to stop, either by
entrance of a traim or by cancel-
Tation by the control machine oper-
ator,

As a part of the route interlocking
system, sumerous logical functions
are performed at the central office.
In meneral, these [unctions oonsist
of selection of the routes, rouke pref-
erence, establishing and maintaining
traffic direction snd generating the
controls for the feld functions. In
addition, information concerning the
positbon of Tunctions in the field is
indicated to the olfice and these
indications are stored and used for
display on the track model aod to
alfect the control logic,

Alen included m the control con-
wnle will be a communications panel
with appropriate Iogzle switches,
kevs, ete, enabling the operator to
have telephone or two-way  radic
communications throughout the sys-
tem.

To assure good communications
between trains and the dispatcher’s
affice at Pitl tower, 12 wayside radio
base stations will be provided with
remote  dispatcher-control  eguip-
ment, Presently, these stations are
locally controlled. The mew control
feature will enable the CTC oper-
ptor or dispatcher to select a par-
ticular radio base station and control
it for maintaming communications
with a train crew.

Alsg, tone-coding equipment will
be provided for P&LE locomotive
radips =0 that a crewman will be

able to signal the dispatcher or CTC
operator, Use of tone coding will
light an indication lamp and alert
the dispatcher as to which specific
base radio station is calling.

A solid-state, high-speed type 549
code systemn will be used e send
controls from Pitt tower control ma-
ching to each of the Geld stations
over 4 wire pair on the pole line
or in cable. Abso, this duplex sys
tem will continuously scan  these
stations and transmit indications o
Pittshurgh, The syatom is arvanged
o handls 400 hits per second, which
is eruivalent to G0 wonls per min-
ube  teletypewriter operation. In g
typical operation, the svstem will be
ahle to scan and receive reports from
all 18 feld locations hetween Pitts-
burgh and Youngstown in 3 secomds,

The importance of such anel
capacity can be appreci b com-
sidering that mere than 3500 switch
movements and signal clearings will
bhe required in a 24-hour perind
Each of these functions will necessi-
tate 3 control o and an indication
From the feld.

This new high-speed code system,
bvpe 48, will reach out to cach of
the Beld statiens or comtrolled points
as they will be called. While most
prrlating signo] equipment is being
retaingd, the older time code con-
trol systerns used for Former main-
line interlocking and CTC controls
will be replaced with this 549 svs-
tem. The higher speed is required
for the greater demsity of controk

and indications to be handled in
the consolidation project. However,
the 5064 code system now handling
the CTC om the Monongabela
branch (BY to NI} will be retained,
but the 549 system will reach out
b BY and pick it up, For the trains
operating daily over this McKeos-
port to Brownsville line, the speed
of the 50MiA code systemn is satis
fuckory.

Az part of the new signaling,
changes are heing made al New
Cnstle, Aligquippa and MeKees Rocks,
(Me KK wd. [CH] is 3% mi west of
Pittshuirgh), The mainline is split at
these Incations with the yvards lo-
cated hetween east and westhounad
mains. To redoce mmfestiﬂrl ol
delays. n maintrack will be moved
za that the yards will be located on
one side of both main fracks, Also,
a controlled siding will be provided
off the main tracks which will con-
nect to the vard leads. Thus, traims
and engines can work the vard leads
withouwt interferring with  maiobine
traffic.

The controlled  siding  principle
fpower switches and controlled sig-
nils bt the main ‘l:m.EE:I wrill boe s
at other locations where there s
considerable industry switching,

Althomgh there is a streamlining
aof sorts, there is a considerable beef-
ing up of the remaining trackage to
provide greater capacity by instal-
ling reverse signnling so that trains
can run both ways on the two main
tracks, Approximately 101 miles af

mainline track will get reverse sig-
naling,

Wark is now progressing on the
track and signal changes that are
required. Tn some locations, former
imterlockings will be removed. Some

switches will be replaced
with  hased-theow  switches  and
crulpped with electric locks. At
other lecations, new power  cross-
overs will he imstalled to provide
greater Hexibility of train operation.

Pecause of the reverse runming on
hoth main tracks, longer approach
circuits  are meedesd for  hichoeay
crossimgs  where  the beeckion
eruipment was controlled by single-
direction  train  movements,  Audio
frequency overlay track circoits will
b installed to provide this addition-
al protection controls.

In McKeesport where the Bée
now runs through the center of the
city, BE&O will obtain trackage rights
over the PELE. This will eliminate
23 highwav-railvoad  grade  crmoss-
ings. However, it will mean the in-
stallation of improved protecton ot
three crossings on the P&LE,

Although not ncluded in the pres-
ent system, the logio at the contral
effice and  other features of  the
equipment  including  the expanda-
hility of the 549 eode system from
its present 00 hit to 2000 hit per
second operation, make certain ad-
ditional features  desirable. These
can be added in a step or building
Block fashion. Thus, P&ELE can
achicve what might well be termed

=




total contral withowt restructuring
its centralized control project.

Inasmuch as there s considerahle
switching performed at various in-
terlockings within  the  controlled
tﬂ'l'ltﬂr::". it i ]_.'H:Ii'in.':lll.- i offer acldi-
tional [aciitics whereby the contrel
machine operator, by manipulation
of selecting deviees, may describe
by train number a train entering
the control territory, This initiates
action fo store and transfer the train
description  automatically as  the
train progresses from point o
point. The control machine operator
may then be free to perform what-
ever doties are required For the
various switching moves without re-
gard to remembering the identity
of the traing ns they progress
through the territory. Should a
train approach a point, and the con-
tral machine operator require infor-
mation or verification of its identity.
then by manipulating the select-
ing devices, a visual disnlay of the
number (three decimal digits) of the
approaching train fz provided.

In order to provide a record of
traln movements, it i= possfhle o
provide an additional facility where-
hy the train number as stored by
the control machine operator is au-
tomatically  transferred to a paper
tape or THM card, along with the
timez of day of the transferral at each
05 section as that section becomes
ocenpicd, With tho paper tape, or
card thus produced, a program can
he devised for use with whatever
type of “off line” computer the rail
road may have available, The “alf
Tine” computer would bhe wsed 1
edit, collate, coluommize and print out
a sheet containing the ontries and
in the Format osually found om o
tradin shect, Obviously by proper ine
put from other sources such infor-
matiom as crew names, consiste and
tonnagre, cahoose, ete,, can similarly
he processed to provide all informa-
tion pequired to e enlersd on the
train sheet,

Further with the use of an “on
Tine" comuvuter, the buffering of in-
formrtion ax is [_:'r\-:n-'[u:?ud l|:|:|.' the a-
per tape, ar punched cand as de-
soribed earlior may be  eliminated
and the train sheet logzed in “real
time”. The logging would include

such iformatiom ns tran oombeer,

loeation and e,

Other isformation could he proc-
essed by the computer such as train
miles, ton miles, crew time,  R5&C
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