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Ty pical intermediate automati c loca rion in three-track territory w ith the center track sig naled for reverse funn ing

Reverse Running on the Pennsylvania

Map o f the route between New Yo rk, Phi ladel phia , Balti more and \X'ashingtotl

On 226 miles of multiple track between New
York and Washington , certain sections of track
between interlockings are signaled for tr ain move
ments in both directions, thus increasing track
capacity and reducing many of the train delays

BETWEE N New York, Philadelphia,
Baltimore and Washington, 226 miles
of multiple-track territory ranging
from two tracks to six tracks, the
Pennsylvan ia has insta lled reverse
signaling on some sections of track
between certain interlockings, so that
where trains could run by signal in
dication in only one dir ection on a
track previo usly. they can now be
operated by signal indicat ion in either
direct ion on the same track. W ith this
arrangement, when the preponderance
of movement of t ra ins is in a certain
.direction, traffic can be established in
that direction on more tracks, thus all
trains can be kept moving. For ex 
ample, 011 a three-track section 13.6
miles long between W inans and
.Anderson, two tracks can be used
northward and one southward ; or tw o
tracks southward and one northward ,
Between E lmora interlocking at South
Elizabeth. N . T. , and Lane inte rlock
ing at Newark, N . J.. two of fou r
tracks ar e signaled in both directions.
so tha t, for exa mple, three tr acks can

be used westward and one eastward,
or th ree eastward and one westward .
T he result is that the reverse signaling
permits the use of sections of track
that otherwise would be idle, and ,
therefore, the track capacity and flex
ibility of operations are avai lable to
handle peak volumes of t raffic in one
direction or the other.

As applying to a section of track
between the interlockings at the two
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ends, the operation of trains is the
same as on a section of single t rack
equipped with centralized traffic con
trol where train movements are au
thorized by signal ind ication, thus
superseding time table authority and
train ord ers. An important point is
that, on this Pennsylvania multiple
track terr itory, each track was pre vi
ously signaled for train movements in
one directtion only and , therefore, the
practice of using a track in the other
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NEW YORK

HUDSON

HUNTER }Newar k N"
U INe ' ' ".

ELMORA

al l ( t wo) t r acks, 8.• mi:

two of fo ur
tracks, 38.• mi.

two of fo ur t r acks, Z 4 mi.

t wo of s ix t racks, 5.0 mi.

Reverse
running on

,
No reverse "

signaling four - "
frock lerr i l ory ,

19.Jmi. ",,,,
I,,

-- - - 0 ZOO
PHILIIOELPHIII

- - - -p BRILL,
No revers e "

siqn alinq four frack I

t erri f ory. 21./ m i. /
I,

I

' UiNDLITH
WEST VIIRO

RII GIIN
al l (two) Tracks, J.8 mi.
all {th r ee} iracks , 1.3 mi.

one of three Tra cks, 9.1mi.

D iag ram show ing
the locat ion of
c e r t a i n in te r 
Jockin gs on the
2 2 6 m i les he 
twee n New Yo rk
a nd Washington

one of fou r frocks 5.1mi.
--- - - - 81G ELK

one of th r ee tracks. 7.4 m ,:

a lso w a s te rm ed " reve rse"
dire c.tiOJ'l
run n mg. T his change fr om single-
direction to either-direction run ning
on multiple track is covered by A.A.R.
Standard Code Rule No. 261, which
reads as follows: "On portions of the
railroad, and on designated tracks so
.pecified on the timetable, trains will
be governed by block signals whose in
dications will supersede the superior 
ity of trains for both opposing and fol
lowing movements on the same track."

Main-Track Switches and Crossovers
Included in Inrerlockings

I n the terr itory between New York
and W ashington, all of the main-tr ack
switches and crossovers used ordi 
narily in routing throu gh trains are
included in interl ockings, so that, in

one of f hree {rocks , 13.6 mi.

T he diagram in
dicates the num
ber of ma in
tracks and num
her of tracks
equipped with
reverse running

Traffic-Direction Locking and
Clearing of Signals

T raffic-direction . locking prevents
the clearing of signals for opposing
train movement s into the track section
between the two interlockings. In ter
mediate automatic block signals per
mit following train movements, The
direction in which trains are to be
operated is established by co-ordinated
action of the operators in the in-

each instance, any section 0 f track
used in both directions exte nds be
tween two of the interlockings. The
home signals at these interlockings
govern not only through the interl ock
ings, but also the indication s of these
signals authorize train movements as
specified in the rule quoted above.
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Reverse
run ning on

No reverse /
signaling faur-frack "
ter rit ory . /2.6mi , ,,

Reverse { one of four t racks, J-i';;i~---}J 8I1Y VIEW
. - ---- - -dUNION dCT

r unni ng on BALTIMORE
all (twa) fracks,l.8iiJL- -~ 8, I< P. dCT.

No re verse signaling four - , FULTON JCT.
track rerritory, S.8mi. WINIINS

Reverse
runnin g on

f wo 01thre e tracks, 8.Zm;
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Sou thbo und tra in at Iron Hill, Md . On e of four tr acks is rever-se signa led

Northward borne signals wi th special markers at Davis on the Maryland d ivision

wel] ;I S the uu ml x-r o[ track s equipped
with reverse runu ing' between those
interlockings, F or example. nor th
ward fr om Washington to Land over ,
Md., is 5.8 miles of two-track with
hath t racks equipped for reverse run
ning . Between Landover and Bowie
is 8.2 miles of three tracks with two
tracks equipped for reverse running,
and next, between Bowie and A nder
son is 3.4 miles of fou r-track with one
track equipped. On other sections art'
numerous va riati ons of the num ber of
tracks and the number equipped, but
in brief. the reverse rnnning under
signal indication is in service on one
or more t racks on J..I.9 ..+ miles of road
including 258.1 track miles. Of the
entire route between New York and
Washington, the only major section
without reve rse running is 29.3 miles
of four- track between Morris inter
locking at Morrisville, Pa., and Zoo
interlocking at P hiladelphia. T he
longest section of fou r-track with re
verse running on two tracks is 38.6
miles between Morri s and U nion.

Signaling for High-Speed Crossovers

A s ordinarily applied on the Penn 
sylvania, the Approach-Medium as
pect on a dista nt signa l and the Me
dium-Clear aspec t on the corr espond
ing home signal, indicates that an
engineman is to bri ng his tr ain up to
and through an interlocking at 30
m.p.h. H owever , the new o. 20
crossovers and turnouts in the inter
lockings ar e designed and constructed
ior tra in speeds at 45 m.p.h. when
making diverg ing moves. At such
locations, a special ma rke r is applied
to the dista nt signal and the home sig-
nal which, when the Approach- 1e
dium and the Medium-Clear aspects
are displayed on the respective signals.
authorizes the eng ine rn en to hr ing-

Extent of Reverse Running

of additional tracks was limited to a
few shor t sections. T herefore, in or
der to increase the ut ilizat ion of the
ex ist ing tracks, the pra ctice of reverse
running was applied on num erous sec
tions between New Yo rk and W ash
ington. In some instances, cert ain
track changes, and additiona l switches
and crossovers were required. For
the most pa rt the new signaling ma
teria l was limited to traffic locking
circuits and addit ional intermediate
signals fo r the rever se direction.
There fore, much, in terms of benefit
to train operation, was accomplished
with very litt le materials. the rebv aid-
ing the war program. ~

T he sketch herewith indicates the
location of certain int erlockings on the
226 miles between New York and
Washington, with notations to indi
cate the number of main tracks as

Why the Extensive Use of Reverse
Running W as Necessary

terlocking towe rs at the two ends of
the section 0 f track. These men work
under the direction of the train dis
patcher, and the t rain movements are
thus authorized by signal ind ication
without the use of train ord ers.

Reverse running unde r authori ty of
signal indicati on had been in service
at a number of locations on the Penn
sylvania pr ior to 1941, so that the
benefits of increased t rack capacity
were well known. Soon after the
United Sta tes entered World War II ,
the traffic between New York and
Washington increased rapidly, and
continued to increase as the war de
veloped. T here are nume rous impor
tant junctions at wh ich many t ra ins
enter or leave the line between New
York and Washington, and therefore
the number of trains operated may
vary widely on the different sections.
,-\, 24-hou r traffic count, made April
20, 1945, at La ne tower, 13.6 miles
west of New Yo rk, showed 223 west
ward and 224 eastward trains. 0 f
these, 325 were passenge r, 95 fr eight,
23 light engines and four work trains .
Between P hiladelphia and New York
the pr eponderance of traffic is east
ward in the morn ing, and westward in
the evening . On a typical day in 1945,
the maximum traffic eastward in one
hour was 18 trai ns, counted at New 
ark, N . J., between 8 a.m. and 9 a.m.
Between 4 p.m. and 5 p.m. that day,
there were 18 tra ins westward.

Delays occurred at times when there
were too many t rains in one direction
and tr acks in the opposite direction
were not being used to capacity over
sections between certain interlock
ings. O n account of the war-time re
str ictions on material, the construction



their tra ins up to and through the in
terl ockings at 45 m.p.h. The marker
consists of a sheet-meta l triangle 13
in. wide at the bottom and 17.0 in.
high . T he triangle is yellow with a
l -in. black bord er , and is mounted to
the left of the second "an n" of the
signal.

Controls for Reverse Signaling

T he di rection in which trains ar e to
be operated on a given trac k between
tw o interlockings is cont rolled hy two
line circuits which are set lip by co-
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I nter io r of in 
srrumeru case a t
s ignal locat io n

rain ed to prevent opposing trains fr om
entering that block. Wi th traffic di
rection established, follow ing tra ins
can be operated at intervals deter
mined by the intermediate automat ic
signals, which ordina rily are the three
aspect type, spaced for train speeds of
90 to 100 m.p.h.

In addition to the ways ide signals,
this territory , includi ng the locomo
tives, is equipped with conti nuous in
ductive type cab signaling, which
necessitates that the trac k circuits , in
a block between interlockings. must
be feedi ng in the direct ion oppos ite
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nab are opera tive. The second two
wire line circu it, ex tending between
the two interlockings, breaks through
rron t contacts 0 f the track re lays,
through lever contacts and push-bu t
tons, to control neutral locking relays
at the towers.

Code Cha nge Point

A new fea ture included in the re
cent changes was to install a "code
change" poin t 1.000 ft . in approach to
each interlocking home signal so that
if the signal is displaying an indication
less favorable than Approach, the cab
signal aspect on an approaching loco
motive will change from Approach to
Restricting at the "code-change" point
1,000 ft. from the signal, rath er than
holding the Approach aspect until
reaching the home signal. The code
change point employs a bridging
transformer. When a wayside signal
is less favorable than Approach,
steady ene rgy is fed back to the change
point , and a 75 code is sent from the
code-change point to the next signa l
in the rear to control that signal to the
Approach aspect .

Dragging Equipment D etectors

Dragging equipment detector s are
in serv ice on main tracks in the ap
proach to interlockings on this entire
territory, the ave rage spac ing between
detectors on any route taken by a tra in
is abou t seven miles. Eq uipment drag
ging from a t rain will brea k an ele
ment in the detecto r and cause signals
to display aspect s to direct the engine
ma n to stop his t rain at the interlock
ing hom e signal , so that it can he ill-

Dragging equipment detectors are in service on main tracks in approach to interlockings on the entire territory

ordinated action of the operato rs by
operating traffic-direction levers and
push-b uttons in the two towers at the
ends of said section of tr ack. W hen
a t rain has accepted a signal and en
tered the block between interlockings,
the direction of traffic cannot be
changed until the t ra in departs from
that block. Thus protection is main -

the tra in movement to be made. For
this reason , the cont rols include means
for changing the direction of feed for
the track circuits in a block between
interlockings, one two -wi re line cir
cuit , with a polar relay at each track
circuit feed point , being used for th is
purpose and also for selecting the
direction in which au tomatic block sig-

spected. A detailed ex planation of the
construction and operat ion of these
dr agging equipment detecto rs was
published on page 583 of Railway
S ignaling for Sep tember, 1945.

The reverse signaling between New
York and Washington was planned
and installed by the signal forces of
the Pennsylvania .


